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1 Screening 
This study has been prepared according to the City of Ottawa’s 2017 Transportation Impact Assessment (TIA) 

Guidelines. Accordingly, a Step 1 Screening Form has been prepared and is included as Appendix A, along with the 

Certification Form for TIA Study PM. As shown in the Screening Form, a TIA is required including the Design Review 

component and the Network Impact Component. This updated report supports a site plan application. 

2 Existing and Planned Conditions 

2.1 Proposed Development 
The proposed development, located at 30-48 Chamberlain Avenue and zoned as General Mixed-Use 

(GM4[2735]S448), is planned to include a total of 160 apartment units, and approximately 3,370 sq ft of ground 

floor retail space. The proposed vehicle parking consists of 77 spaces. The existing site contains a dental clinic and 

an electrician’s office, including approximately 54 parking stalls, both defined and undefined on a paved surface 

lot. The site will be accessed by a 6.0-metre right-in/right-out access west of a proposed relocation of the stop bar 

for the half signal serving the crosswalk. The anticipated full build-out and occupancy horizon is 2024. Figure 1 

illustrates the Study Area Context. Figure 2 illustrates the proposed concept plan. 

Figure 1: Area Context Plan 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: January 19, 2023  
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2.2 Existing Conditions 

2.2.1 Area Road Network 
Bank Street: Bank Street is a City of Ottawa arterial road with a four-lane urban cross-section, sidewalks on both 

sides of the road, and on-street parking permitted on the east side of the road south of Pretoria Avenue and on 

both sides of the road south of Strathcona Avenue (no stopping peak hours in peak directions). The posted speed 

limit transitions at Chamberlain Avenue/Isabella Street from 40km/h to the south, to 50km/h to the north. The 

City-protected right-of-way is 20.0 metres and Bank Street is a truck route. 

Kent Street: Kent Street is a City of Ottawa one-way arterial road (northbound) with a three-lane urban cross-

section, sidewalks on both sides of the road, and on-street parking permitted on the east side south of Arlington 

Avenue in a layby and on the west side in laybys and on the east side in the travel lane (no stopping during AM 

peak) north of Flora Street. The unposted speed limit is 50 km/h and the City-protected right-of-way is 20.0 

metres. Kent Street is a truck route. 

Lyon Street: Lyon Street is a City of Ottawa one-way arterial road (southbound) with a two-lane urban cross-

section, sidewalks on both sides of the road, a bike lane on the west side of the road, and on-street parking 

permitted on the east side north of Arlington Avenue in the travel lane (no stopping during PM peak). The 

unposted speed limit is 50 km/h and the City-protected right-of-way is 20.0 metres. 

Catherine Street: Catherine Street is a City of Ottawa arterial road with a three-lane urban cross-section, sidewalks 

on both sides of the road, and on-street parking permitted on the north side of the road west of Lyon Street. The 

posted speed limit is 50 km/h and the City-protected right-of-way is 23.0 metres. Catherine Street is a truck route. 

Chamberlain Avenue: Chamberlain Avenue is a City of Ottawa arterial road with a two-lane urban cross section, 

and a bike lane and sidewalk on the south side of the road. The posted speed limit is 50 km/h and the City-

protected right-of-way is 23.0 metres. Chamberlain Avenue is a truck route. 

Isabella Street: Isabella Street is a City of Ottawa arterial road with a two-lane urban cross section, and a bike lane 

and sidewalk on the south side of the road. The posted speed limit is 50 km/h and the City-protected right-of-way 

is 23.0 metres. Isabella Street is a truck route. 

2.2.2 Existing Intersections 
The key existing signalized intersections within 400 metres of the site have been summarized below: 

Lyon Street/Highway 417 On-Ramp & 
Catherine Street 

The intersection of Lyon Street and Bank Street is a signalized 
intersection. The southbound approach consists of a through lane and a 
right-turn lane, and the westbound approach consists of a shared left-
turn/through lane and two through lanes. As both streets are one-way 
roadways, the west and south legs are inbound only. It is noted that the 
south leg of the intersection is an on-ramp to westbound Highway 417. 
No turn restrictions are noted. 

Kent Street & Catherine Street The intersection of Kent Street and Catherine Street is a signalized 
intersection. The northbound approach consists of a shared left-
turn/through lane, a through lane, and an additional through lane 
separated by a concrete median. The westbound approach consists of a 
through lane, a shared through/right-turn lane, and a right-turn lane. 
Northbound left or right turns are prohibited in the east lane and 
westbound right turns on red are restricted. 
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Kent Street & Chamberlain Avenue The intersection of Kent Street and Chamberlain Avenue is a pedestrian 
crossing location with a half-signal. The signal only stops eastbound 
through movements when triggered by a pedestrian crossing. No turn 
restrictions are noted. 

Bank Street & Catherine Street The intersection of Bank Street and Catherine Street is a signalized 
intersection. The northbound approach consists of a shared left-
turn/through lane and a through lane and the southbound approach 
consists of a through lane and a shared through/right-turn lane. The 
westbound approach consists of a shared left-turn/through lane, a 
through lane, and a shared through/right-turn lane. As Catherine Street 
is a one-way roadway, the west leg is inbound only. No turn restrictions 
are noted. 

Bank Street & Chamberlain 
Avenue/Isabella Street 

The intersection of Bank Street and Chamberlain Avenue/Isabella Street 
is a signalized intersection. The northbound approach consists of a 
through lane and a shared through/right-turn lane, and the southbound 
approach consists of a shared left-turn/through lane and a through lane. 
The eastbound approach consists of a shared left-turn/through lane, a 
through lane, and an auxiliary channelized right-turn lane. Functionally, 
driver behaviour results in the southbound approach operating as a left-
turn land and a through lane with drivers shifting to the curb lane in 
expectation of vehicles queuing for a left turn. No turn restrictions are 
noted. 

2.2.3 Existing Driveways 
Within 200 metres of the proposed site access, eight driveways exist on the south side of Chamberlain Avenue 

providing access to various commercial land uses. Additionally, a service entrance is present on the north side of 

Chamberlain Avenue to the east of the proposed site. Figure 3 illustrates the boundary street driveways within 

200 metres of the proposed site accesses. 
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Figure 3: Existing Driveways 

 

2.2.4 Cycling and Pedestrian Facilities 
Figure 4 illustrates the pedestrian facilities in the study area and Figure 5 illustrates the cycling facilities. 

Sidewalks are provided along the south side of Chamberlain Street, the east side of Kent Street between Catherine 

Street and Chamberlain Street, and along both sides of all other study area roads. A southbound curbside bike 

lane is provided on the Lyon Street, which is a spine route (with a northbound bike lane found one block to the 

west along Bay Street, also a spine route). Catherine Street is a spine route, and Bank Street is a local cycling route. 

Existing Driveway 

30-48 Chamberlain 
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Figure 4: Study Area Pedestrian Facilities 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: January 19, 2023 

Figure 5: Study Area Cycling Facilities 

 
Source: http://maps.ottawa.ca/geoOttawa/ Accessed: January 19, 2023 

30-48 Chamberlain 

30-48 Chamberlain 
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Pedestrian and cyclist volumes included in study area intersection counts, presented in Section 2.2.7, have been 

compiled and are illustrated in Figure 6 and Figure 7, respectively. 

Figure 6: Existing Pedestrian Volumes 

 

Figure 7: Existing Cyclist Volumes 
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2.2.5 Existing Transit 
Figure 8 illustrates the transit system map in the study area and Figure 9 illustrates nearby transit stops, including 

bus stop #6850 is located on the site frontage. All transit information is from March 15, 2023 and is included for 

general information purposes and context to the surrounding area. 

Within the study area, the routes #6 and #7 travel along Bank Street, #55 travels eastbound along Chamberlain 

Avenue and westbound along Catherine Street. Stops are located at the intersection of Kent Street and 

Chamberlain Street, and Bank Street and Chamberlain Avenue/Isabella Street. The frequency of these routes 

within proximity of the proposed site based on March 15, 2023 service levels are: 

 Route #6 – 5-minute service all day, 10-minute nighttime service 

 Route #7 – 15-minute service all day, 30-minute service during the evening/nighttime 

 Route #55 – 15-minute service all day, 30-minute service during the evening 

 

Figure 8: Existing Study Area Transit Service 

 
Source: http://www.octranspo.com/ Accessed: March 15, 2023 
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Figure 9: Existing Study Area Transit Stops 

 
Source: http://www.octranspo.com/ Accessed: March 15, 2023 

2.2.6 Existing Area Traffic Management Measures 
The study area traffic calming measures consist of narrowings of local roads where they intersect arterials, speed 

humps along Lyon Street, Flora Street, Arlington Avenue, and on-street parking and bulb-outs/planters to 

delineate the start and end of the parking areas on local roads and Kent Street. 

2.2.7 Existing Peak Hour Travel Demand 
Existing turning movement counts were acquired from City counts for the existing Study Area intersections. Table 

1 summarizes the intersection count dates. The counts are all from 2018 and considered acceptable for this area 

of the City. Typical growth central and downtown Ottawa are limited and it is not expected to have increased in 

any significant degree since 2018 beyond the application of typical background growth presented in Section 6. 

Table 1: Intersection Count Date 

Intersection Count Date 

Lyon Street/Highway 417 On-Ramp & Catherine Street Wednesday, April 18, 2018 

Kent Street & Catherine Street Wednesday, April 18, 2018 

Kent Street & Chamberlain Avenue Wednesday, April 18, 2018 

Bank Street & Catherine Street Wednesday, April 18, 2018 

Bank Street & Chamberlain Avenue/Isabella Street Wednesday, April 18, 2018 

Figure 10 illustrates the existing traffic counts and Table 2 summarizes the existing intersection operations. The 

level of service for signalized intersections is based on the TIA Guidelines for the lane movements and HCM 

average delay for the overall intersection. The southbound approach has been modeled as a left-turn lane and a 

through lane during the AM peak hour at all study horizons, in line with the in-situ operation. Detailed turning 

movement count data is included in Appendix B and the Synchro worksheets are provided in Appendix C. 

30-48 Chamberlain 

Transit Stop 

400 metres 
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Figure 10: Existing Traffic Volumes 

 

Table 2: Existing Intersection Operations 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay Q (95th) LOS V/C Delay Q (95th) 

Lyon St/Highway 
417 On-Ramp & 

Catherine St 
Signalized 

WBL/T A 0.22 10.0 m25.8 A 0.46 15.4 11.3 

SBT A 0.42 18.7 47.7 A 0.39 11.0 45.5 

SBR A 0.21 3.9 9.5 A 0.33 6.8 24.7 

Overall A 0.28 11.8 - A 0.40 12.4 - 

Kent St & 
Catherine St 
Signalized 

WBT/R B 0.69 26.9 m61.0 A 0.51 14.1 m42.9 

WBR C 0.73 31.7 m57.3 A 0.54 16.6 m38.9 

NB C 0.74 19.7 77.9 A 0.49 18.5 40.6 

Overall B 0.70 23.2 - A 0.48 16.5 - 

Kent St & 
Chamberlain Ave 
Pedestrian Signal 

EBT A 0.36 7.5 31.6 A 0.31 4.3 36.3 

Overall A 0.28 7.5 - A 0.32 4.3 - 

Bank St & 
Catherine St 
Signalized 

WB D 0.86 33.3 #69.1 D 0.83 33.0 #60.2 

NBL/T E 0.91 18.0 m#34.1 A 0.54 12.0 19.1 

SBT/R B 0.64 26.4 46.7 E 0.92 88.3 #92.8 

Overall D 0.86 25.9 - C 0.74 47.8 - 

Bank St & 
Chamberlain Ave 

/Isabella St 
Signalized 

EBL/T C 0.74 30.9 55.7 C 0.76 29.6 62.4 

EBR A 0.19 2.3 3.4 A 0.28 5.3 10.5 

NBT/R D 0.90 34.6 #122.9 A 0.35 10.2 34.8 

SBL(/T) A 0.60 27.1 m31.4 
C 0.79 26.8 m92.5 

(SBT) A 0.41 9.5 m28.4 

Overall C 0.80 27.6 - D 0.87 22.4 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 
Peak Hour Factor = 0.90 

Delay = average vehicle delay in seconds 
m = metered queue 
# = volume for the 95th %ile cycle exceeds capacity 

The existing intersections operate adequately during both peak hours. 
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At the intersection of Bank Street and Catherine Street during the AM peak hour the westbound movement and 

northbound shared left-turn/through movement may exhibit extended queues. During the PM peak hour at this 

intersection, the southbound through/right movement may be subject to high delays and extended queues, and 

the westbound movement may exhibit extended queues.  

At the intersection of Bank Street at Chamberlain Avenue/Isabella Street during the AM peak hour, the 

northbound through/right movement may exhibit extended queues. 

2.2.8 Collision Analysis 
Collision data have been acquired from the City of Ottawa open data website (data.ottawa.ca) for five years prior 

to the commencement of this TIA for the surrounding study are road network. Table 3 summarizes the collisions 

types and conditions in the study area, Figure 11 illustrates the intersections and segments analyzed, and Table 4 

summarizes the total collisions for each of these locations. Collision data is included in Appendix D.  

Table 3: Study Area Collision Summary, 2016-2020 

  Number % 

Total Collisions 62 100% 

Classification 

Fatality 0 0% 

Non-Fatal Injury 10 16% 

Property Damage Only 52 84% 

Initial Impact 
Type 

Angle 17 27% 

Rear end 15 24% 

Sideswipe 19 31% 

Turning Movement 8 13% 

SMV Other 3 5% 

Road Surface 
Condition 

Dry 48 77% 

Wet 9 15% 

Loose Snow 3 5% 

Slush 1 2% 

Packed Snow 1 2% 

Pedestrian Involved 1 2% 

Cyclists Involved 1 2% 
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Figure 11: Study Area Collision Records 

 

Table 4: Summary of Collision Locations, 2016-2020 
 Number % 

Intersections / Segments 62 100% 

Bank Street at Chamberlain Avenue N/Isabella Street 54 87% 

Chamberlain Avenue at Kent Street 3 5% 

Chamberlain Avenue btwn Kent Street & Bank Street 3 5% 

Chamberlain Avenue btwn Lyon Street S & Kent Street 2 3% 

Within the study area, the intersection of Bank Street at Chamberlain Avenue/Isabella is noted to show higher 

collision incidences relative to other area locations. Table 5 summarize the collision types and conditions for the 

Bank Street at Chamberlain Avenue/Isabella Street intersection. 

Table 5: Bank Street at Chamberlain Avenue/Isabella Street Collision Summary 

  Number % 

Total Collisions 54 100% 

Classification 

Fatality 0 0% 

Non-Fatal Injury 9 17% 

Property Damage Only 45 83% 

Initial Impact 
Type 

Angle 17 31% 

Rear end 13 24% 

Sideswipe 15 28% 

Turning Movement 8 15% 

SMV Other 1 2% 

Road Surface 
Condition 

Dry 42 78% 

Wet 8 15% 

Loose Snow 2 4% 

 

Study Area 1 - 3 

4 - 8 

9 - 14 

15 - 22 

23+ 
Representation of 2015-2019 
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  Number % 

Total Collisions 54 100% 

Slush 1 2% 

Packed Snow 1 2% 

Pedestrian Involved 1 2% 

Cyclists Involved 1 2% 

The intersection of Bank Street and Chamberlain Avenue/Isabella Street had a total of 54 collisions during the 

2016-2020 time period, with 45 involving property damage only, and the remaining nine having non-fatal injuries. 

The collision types are most represented by angle, with 17 collisions, followed by sideswipe with 15 collisions, rear 

end with 13, turning movement with eight, and SMV (other) with one.  

Historically at this intersection, angle collisions have been primarily represented by southbound through vehicles 

failing to comply with traffic control colliding with eastbound through vehicles. The lagging left-turn phase in the 

southbound direction may contribute to this trend as drivers are habituated to continue to drive through after 

the protected left-turn phase terminates. Sideswipe collisions may partially be a result of southbound traffic 

switching lanes to get around left-turning vehicles in queue and have historically been mostly due to eastbound 

drivers making improper lane changes possibly due to the skewed crossing of Bank Street. Turning movement 

collisions have historically been due to the eastbound drivers turning left into eastbound drivers continuing 

through. Overall, it is recommended that the City explore the possible addition of “chicken tracking” through the 

intersection to ensure proper lane use and potentially reduce collisions in the eastbound direction.  

Weather conditions do not impact collisions at this location and no mitigation or further review of collisions is 

required as part of this study. 

2.3 Planned Conditions 

2.3.1 Changes to the Area Transportation Network 
No roadway improvements are included within the Ottawa TMP for the study area road network. Isolated transit 

priority measures are identified as part of the Affordable Network along Bank Street. 

The Chamberlain Avenue, Catherine Street, and Isabella Street Functional Design Study, conducted in 2019, is 

currently planned for implementation. The plan recommends several improvements on the subject streets 

including: 

 Wider sidewalks and boulevards where feasible 

 Cycling connections between the Rideau Canal and the O’Connor Bikeway 

 Increased pedestrian queueing area at traffic signals 

 Transit priority lane on part of Catherine Street 

 Narrower vehicle lane widths 

 Reduction in the number of vehicle lanes, where appropriate, including 

This Functional Design is currently in the MTO Construction phase through 2027 seeing associated Highway 417 

infrastructure under construction, where the design and construction of the plan recommendations will follow. 

As such, the implementation of these treatments will occur beyond the horizons considered within this TIA. 

From the Draft Transportation Master Plan, anticipated for release in 2025, the Glebe Avenue to Percy Street to 

Chamberlain Avenue, splitting out to Isabella Street, Pretoria Avenue corridor and the O’Connor Street corridor 

are presently considered for future crosstown bikeways. Also from this draft document, a feasibility study is 

planned for cycling facilities within the Bank Street corridor south of Highway 417. 
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2.3.2 Other Study Area Developments 
443-447 Kent Street & 423-425 McLeod Street 

The proposed development includes a site plan for a four-storey residential building, with 31 apartment units. 

This application has been approved. A TIA is not available as part of the submission package for this site. 

488, 500 Bank Street 

The application includes a site plan for a nine-storey mixed use building, which includes 151 residential units and 

approximately 4350 sq. ft. of ground floor commercial. The development is expected to generate 24 new two-way 

AM peak hour auto trips and 25 new two-way PM peak hour auto trips (Parsons, 2014). 

143-153 Arlington Avenue 

The application includes a site plan for four-storey residential building, demolishing a previous building, 

representing a net increase of four units. A TIA is not available as part of the submission package for this site. 

170 Pretoria Avenue 

The application includes a site plan for a four-storey, six-unit residential building. A TIA is not available as part of 

the submission package for this site. 

667 Bank Street 

The application includes a site plan for a five-storey mixed-use building with 14 residential units, ground floor 

retail, and eight parking spaces. A TIA is not available as part of the submission package for this site. 

3 Study Area and Time Periods 

3.1 Study Area 
The study area will include the intersections of: 

 Lyon Street/Highway 417 On-Ramp & Catherine Street 

 Kent Street at: 

o Catherine Street 

o Chamberlain Avenue (pedestrian signal) 

 Bank Street at: 

o Catherine Street 

o Chamberlain Avenue/Isabella Street  
 

The boundary road is Chamberlain Avenue. No screenlines are present near the development site and none will 

be reviewed as part of this study. 

The site access will not be explicitly modeled in the Synchro analysis, as it is to be located west of the proposed 

relocated stop bar of the half-signal on Chamberlain Avenue. The volumes projected at the site access will be 

added to the eastbound through volumes at the Kent Street at Chamberlain Avenue intersection.  

3.2 Time Periods 
The weekday AM and PM peak hours will be examined for the proposed development. 

3.3 Horizon Years 
The anticipated build-out year is 2024. As a result, the full build-out plus five years horizon year is 2029. 
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4 Exemption Review 
Table 6 summarizes the exemptions for this TIA. 

Table 6: Exemption Review 

Module Element Explanation  Exempt/Required 

Design Review Component 

4.1 Development 
Design 

4.1.2 Circulation 
and Access 

Only required for site plans Required 

4.2.3 New Street 
Networks 

Only required for plans of subdivision Exempt 

4.2 Parking 

4.2.1 Parking 
Supply 

Only required for site plans Required 

4.2.2 Spillover 
Parking 

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

Exempt 

Network Impact Component 

4.5 Transportation 
Demand 
Management 

All Elements Not required for site plans expected to 
have fewer than 60 employees and/or 
students on location at any given time 

Required 

4.6 Neighbourhood 
Traffic Management 

4.6.1 Adjacent 
Neighbourhoods 

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

Exempt 

4.8 Network Concept 

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

Exempt 

5 Development-Generated Travel Demand 

5.1 Mode Shares 

Examining the mode shares recommended in the TRANS Trip Generation Manual (2020) for the subject district, 

derived from the most recent National Capital Region Origin-Destination survey (OD Survey), the existing average 

district mode shares by land use for Ottawa Inner Area have been summarized in Table 7. 

Table 7: TRANS Trip Generation Manual Recommended Mode Shares – Ottawa Inner Area 

Travel Mode 
Multi-Unit (High-Rise) Commercial Generator 

AM PM AM PM 

Auto Driver 26% 25% 45% 45% 

Auto Passenger 6% 8% 7% 7% 

Transit 28% 21% 29% 29% 

Cycling 5% 6% 8% 8% 

Walking 35% 40% 11% 11% 

Total 100% 100% 100% 100% 

5.2 Trip Generation 
This TIA has been prepared using the vehicle and person trip rates for the residential dwellings using the TRANS 

Trip Generation Manual (2020) and the vehicle trip rates and derived person trip rates for the retail component 

from the ITE Trip Generation Manual 11th Edition (2021) using the City-prescribed conversion factor of 1.28. Table 
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8 summarizes the person trip rates for the proposed residential land use for each peak period and the person trip 

rates for the retail land use by peak hour. 

Table 8: Trip Generation Person Trip Rates by Peak Period 

Land Use 
Land Use 

Code 
Peak 

Peak Period Peak Hour 

Vehicle Trip 
Rate 

Person Trip 
Rates 

Vehicle Trip 
Rate 

Person Trip 
Rates 

Multi-Unit High-Rise 
221 & 222 
(TRANS) 

AM - 0.80 - - 

PM - 0.90 - - 

Retail <40k sq. ft. 
822 
(ITE) 

AM - - 2.36 3.02 

PM - - 6.59 8.44 

Using the above person trip rates, the total person trip generation has been estimated. Table 9 summarizes the 

total person trip generation for the residential land use and for the retail land use. 

Table 9: Total Residential Person Trip Generation by Peak Period 

Land Use Units 
AM Peak Period PM Peak Period 

In Out Total In Out Total 

Multi-Unit High-Rise 160 40 88 128 84 60 144 

Land Use GFA 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Retail <40k sq. ft. 3,370 6 4 10 14 14 28 

Internal capture rates from the ITE Trip Generation Handbook 3rd Edition have been assigned to the development’s 

retail component for mixed-use developments. The rates summarized in Table 10 represent the percentage of 

trips to/from the retail use based on the residential component. 

Table 10: Internal Capture Rates 

Land Use 
AM PM 

In Out In Out 

Residential to/from Shopping Centre 17% 14% 10% 26% 

Pass-by reductions applied to the retail trip generation at a rate of 40% have been included using the 

recommended value presented in the ITE Trip Generation Manual 11th Edition (2021) for the most similar land 

use with a recommended rate, “Retail (40k – 150k sq. ft.)”.  

Using the above mode share targets, the internal capture and pass-by rates, and the person trip rates, the person 

trips by mode have been projected. Trip generation by peak hour has been forecasted using the prescribed peak 

period conversion factors presented in the TRANS Trip Generation Manual (2020) for the residential component. 

Table 11 summarizes the residential trip generation and the retail trip generation by mode and peak hour. 
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Table 11: Trip Generation by Mode 

Travel Mode 

AM Peak Hour PM Peak Hour 

Mode 
Share 

In Out Total 
Mode 
Share 

In Out Total 

M
u

lt
i-

U
n

it
 

(H
ig

h
-R

is
e

) 

Auto Driver 26% 5 11 16 25% 9 7 16 

Auto Passenger 6% 1 2 3 8% 3 2 5 

Transit 28% 6 14 20 21% 8 6 14 

Cycling 5% 1 2 3 6% 2 2 4 

Walking 35% 8 18 26 40% 18 12 30 

Total 100% 21 47 68 100% 40 29 69 

Sh
o

p
p

in
g 

C
en

tr
e

 

Auto Driver 45% 0 0 0 45% 0 0 0 

Auto Passenger 7% 0 0 0 7% 1 1 2 

Transit 29% 1 1 2 29% 4 3 7 

Cycling 8% 0 0 0 8% 1 1 2 

Walking 11% 1 0 1 11% 1 1 2 

Pass-by 40% -2 -2 -4 40% -6 -6 -12 

Internal Capture varies -1 0 -1 varies -1 -2 -3 

Total 100% 2 1 3 100% 7 6 13 

To
ta

l 

Auto Driver - 5 11 16 - 9 7 16 

Auto Passenger - 1 2 3 - 4 3 7 

Transit - 7 15 22 - 12 9 21 

Cycling - 1 2 3 - 3 3 6 

Walking - 9 18 27 - 19 13 32 

Total - 23 48 71 - 47 35 82 

As shown above, a total of 16 AM and 16 PM new peak hour two-way vehicle trips are projected as a result of the 

proposed development.  

5.3 Trip Distribution 
To understand the travel patterns of the subject development the OD Survey has been reviewed to determine the 

travel for the residential component patterns were applied based on the build-out of Ottawa Inner. Table 12 below 

summarizes the distributions. 

Table 12: OD Survey Distribution – Ottawa Inner 

To/From % of Trips Via (Outbound/Inbound) 

North 25% 
15% Kent St/Lyon St, 5 % Bank St, 

5% Metcalfe St/O’Connor St 

South 35% 15% 417 W, 20% Bank St 

East 20% 417 E 

West 20% 417 W 

Total 100% - 

5.4 Trip Assignment 

Using the distribution outlined above, turning movement splits, and access to major transportation infrastructure, 

the trips generated by the site have been assigned to the study area road network. Figure 12 illustrates the new 

site generated volumes. 
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Figure 12: New Site-Generated Primary and Pass-by Auto Volumes 

 

6 Background Network Travel Demands 

6.1 Transportation Network Plans 
The transportation network plans were discussed in Section 2.3. No substantial changes are planned for the study 

area within the study horizons of this TIA.  

6.2 Background Growth 
A review of the background projections from the City’s TRANS Regional Model for the 2011 and 2031 horizons 

was completed to determine the background growth for each of the study area roadways. Table 13 summarizes 

the results of the model, and the projections are provided in Appendix E.  

Table 13: TRANS Regional Model Projections – Study Area Growth Rates 

Street 
Direction Growth Percentage 

Eastbound Westbound 

Catherine (E of Bank) N/A -0.04% 

Catherine (W of Bank) N/A -0.22% 

Chamberlain 1.43% N/A 

Isabella 2.16% N/A 

 Northbound Southbound 

Lyon N/A 0.56% 

Hwy 417 Ramp 2.19% -0.16% 

Kent 0.54% - 

Bank -0.02% 0.88% 

In general, the TRANS projections identify a growth rate range of -0.22% and 2.19%. Appropriate growth rates 

rounded to the nearest 0.25% will be peak-directionally applied to the identified links with negative growth rates 

being applied at zero. In the case of one-way streets, the peak direction reversal will be applied to the 
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corresponding opposite-direction one-way street (e.g. the Lyon Street AM growth rate will be applied as the Kent 

Street PM growth rate). The resultant growth rates applied to the study area roads are summarized in Table 14. 

Table 14: Applied Study Area Annual Growth Rates 

Street 
AM Peak Hour PM Peak Hour 

Eastbound Westbound Eastbound Westbound 

Catherine (E of Bank) N/A - N/A 2.25% 

Catherine (W of Bank) N/A - N/A 1.50% 

Chamberlain 1.50% N/A - N/A 

Isabella 2.25% N/A - N/A 

 Northbound Southbound Northbound Southbound 

Lyon N/A 0.50% N/A 0.50% 

Hwy 417 Ramp N/A - N/A 2.25% 

Kent 0.50% N/A 0.50% N/A 

Bank - 1.00% 1.00% - 

6.3 Other Developments 
The background developments were discussed in Section 6.2. The 488, 500 Bank Street development’s 2014 

Transportation Memo concluded that the development-generated traffic would be insignificant and thus it will be 

assumed to be accounted for by the background traffic growth, along with the other study area developments for 

which there were no traffic studies. 

7 Demand Rationalization 

7.1 2024 Future Background Operations  
Figure 13 illustrates the 2024 background volumes and Table 15 summarizes the 2024 background intersection 

operations. The level of service for signalized intersections is based on v/c calculations for individual lane 

movements and HCM 2000 v/c calculations for the overall intersection, and average delay for unsignalized 

intersections. The synchro worksheets for the 2024 future background horizon are provided in Appendix F. 
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Figure 13: 2024 Future Background Volumes 

 

Table 15: 2024 Future Background Intersection Operations 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay Q (95th) LOS V/C Delay Q (95th) 

Lyon St/Highway 
417 On-Ramp & 

Catherine St 
Signalized 

WBL/T A 0.20 10.5 26.1 A 0.47 16.1 12.0 

SBT A 0.37 18.1 42.7 A 0.40 11.1 47.0 

SBR A 0.19 3.9 9.2 A 0.31 6.5 22.7 

Overall A 0.25 11.9 - A 0.41 12.8 - 

Kent St & 
Catherine St 
Signalized 

WBT/R B 0.62 26.3 m60.6 A 0.50 14.3 m41.1 

WBR B 0.66 30.1 m57.1 A 0.53 16.6 m37.1 

NB B 0.69 18.5 69.8 A 0.45 18.0 37.2 

Overall B 0.64 22.0 - A 0.46 16.3 - 

Kent St & 
Chamberlain Ave 
Pedestrian Signal 

EBT A 0.36 7.5 31.0 A 0.28 4.3 32.2 

Overall A 0.27 7.5 - A 0.29 4.3 - 

Bank St & 
Catherine St 
Signalized 

WB C 0.77 28.6 54.9 D 0.85 34.4 #66.1 

NBL/T D 0.81 12.0 m28.8 A 0.53 12.2 18.9 

SBT/R A 0.60 25.6 43.9 D 0.84 37.4 #80.1 

Overall C 0.77 21.5 - C 0.71 30.1 - 

Bank St & 
Chamberlain Ave 

/Isabella St 
Signalized 

EBL/T C 0.73 30.7 54.8 C 0.71 29.0 55.3 

EBR A 0.19 2.2 3.3 A 0.26 4.7 8.7 

NBT/R D 0.82 28.8 #107.6 A 0.32 9.4 32.7 

SBL(/T) A 0.57 24.6 m33.3 
B 0.68 16.2 m88.0 

(SBT) A 0.39 9.1 m27.6 

Overall C 0.75 24.6 - C 0.77 17.6 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 
Peak Hour Factor = 1.00 

Delay = average vehicle delay in seconds 
m = metered queue 
# = volume for the 95th %ile cycle exceeds capacity 
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During both the AM and PM peak hours, the study area intersections operate well at the 2024 future background 

conditions with operational improvements from existing at all intersections due to the peak hour factor moving 

from 0.90 to 1.00 for forecasted conditions. No new capacity issues are noted. 

7.2 2029 Future Background Operations  
Figure 14 illustrates the 2029 background volumes and Table 16 summarizes the 2029 background intersection 

operations. The level of service for signalized intersections is based on v/c calculations for individual lane 

movements and HCM 2000 v/c calculations for the overall intersection, and average delay for unsignalized 

intersections. The synchro worksheets for the 2029 future background horizon are provided in Appendix G. 

Figure 14: 2029 Future Background Volumes 

 

Table 16: 2029 Future Background Intersection Operations 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay Q (95th) LOS V/C Delay Q (95th) 

Lyon St/Highway 
417 On-Ramp & 

Catherine St 
Signalized 

WBL/T A 0.20 10.5 26.1 A 0.53 16.7 15.2 

SBT A 0.37 18.1 42.7 A 0.45 11.8 53.9 

SBR A 0.20 3.9 9.3 A 0.32 7.6 25.7 

Overall A 0.25 11.8 - A 0.47 13.6 - 

Kent St & 
Catherine St 
Signalized 

WBT/R B 0.62 26.2 m60.3 A 0.54 15.4 m40.3 

WBR B 0.66 30.0 m56.8 A 0.57 17.8 m36.9 

NB B 0.70 18.8 72.3 A 0.46 18.2 38.3 

Overall B 0.65 22.1 - A 0.49 17.0 - 

Kent St & 
Chamberlain Ave 
Pedestrian Signal 

EBT A 0.38 7.5 33.7 A 0.28 4.3 32.2 

Overall A 0.29 7.5 - A 0.29 4.3 - 
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Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay Q (95th) LOS V/C Delay Q (95th) 

Bank St & 
Catherine St 
Signalized 

WB C 0.77 28.6 54.9 E 0.95 45.5 #79.9 

NBL/T D 0.82 12.0 m24.2 A 0.57 12.6 20.0 

SBT/R B 0.63 26.4 46.2 D 0.86 39.1 #81.8 

Overall C 0.77 21.7 - C 0.76 35.7 - 

Bank St & 
Chamberlain Ave 

/Isabella St 
Signalized 

EBL/T C 0.76 31.1 59.6 C 0.71 29.0 55.3 

EBR A 0.19 2.5 4.2 A 0.26 4.7 8.7 

NBT/R D 0.86 31.9 #110.8 A 0.33 9.6 34.4 

SBL(/T) B 0.66 30.0 m#41.0 
B 0.69 16.7 m84.2 

(SBT) A 0.42 9.9 m28.6 

Overall C 0.80 26.6 - B - 17.7 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 
Peak Hour Factor = 1.00 

Delay = average vehicle delay in seconds 
m = metered queue 
# = volume for the 95th %ile cycle exceeds capacity 

During both the AM and PM peak hours, the study area intersections operate well at the 2029 future background 

conditions and similarly to the 2024 background conditions. 

At the intersection of Bank Street at Chamberlain Avenue/Isabella Street, the southbound left lane may exhibit 

extended queues. 

7.3 2024 Future Total Operations  
Figure 15 illustrates the 2024 total volumes and Table 17 summarizes the 2024 total intersection operations. The 

level of service for signalized intersections is based on v/c calculations for individual lane movements and HCM 

2000 v/c calculations for the overall intersection The synchro worksheets for the 2024 total horizon are provided 

in Appendix H. 

Figure 15: 2024 Future Total Volumes 
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Table 17: 2024 Future Total Intersection Operations 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay Q (95th) LOS V/C Delay Q (95th) 

Lyon St/Highway 
417 On-Ramp & 

Catherine St 
Signalized 

WBL/T A 0.20 10.5 26.4 A 0.47 16.0 11.9 

SBT A 0.37 18.1 42.7 A 0.40 11.1 47.0 

SBR A 0.20 3.9 9.2 A 0.31 6.6 22.8 

Overall A 0.25 11.8 - A 0.41 12.8 - 

Kent St & 
Catherine St 
Signalized 

WBT/R B 0.63 26.2 m60.7 A 0.51 14.4 m41.5 

WBR B 0.66 30.0 m56.8 A 0.53 16.7 m37.4 

NB B 0.69 18.5 69.8 A 0.45 18.0 37.2 

Overall B 0.64 22.0 - A 0.46 16.4 - 

Kent St & 
Chamberlain Ave 
Pedestrian Signal 

EBT A 0.36 7.5 31.6 A 0.28 4.3 32.5 

Overall A 0.28 7.5 - A 0.29 4.3 - 

Bank St & 
Catherine St 
Signalized 

WB C 0.77 28.6 54.9 D 0.85 34.4 #66.1 

NBL/T D 0.82 12.3 m29.3 A 0.54 12.2 19.2 

SBT/R A 0.60 25.6 43.9 D 0.84 37.4 #80.1 

Overall C 0.77 21.6 - C 0.71 30.1 - 

Bank St & 
Chamberlain Ave 

/Isabella St 
Signalized 

EBL/T C 0.74 30.9 55.7 C 0.72 29.1 55.7 

EBR A 0.19 2.3 3.5 A 0.26 4.7 8.7 

NBT/R D 0.83 29.0 #107.6 A 0.32 9.5 32.7 

SBL(/T) A 0.57 24.8 m33.4 
B 0.69 16.3 m88.0 

(SBT) A 0.39 9.2 m27.6 

Overall C 0.76 24.8 - C 0.77 17.7 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 
Peak Hour Factor = 1.00 

Delay = average vehicle delay in seconds 
m = metered queue 
# = volume for the 95th %ile cycle exceeds capacity 

The network intersection operations for the 2024 future total horizon operate similarly to the 2024 future 

background conditions. No capacity issues are noted, and no mitigation measures are required. 

7.4 2029 Future Total Operations  
Figure 16 illustrates the 2029 total volumes and Table 18 summarizes the 2029 total intersection operations. The 

level of service for signalized intersections is based on v/c calculations for individual lane movements and HCM 

2000 v/c calculations for the overall intersection. The synchro worksheets for the 2029 future total horizon are 

provided in Appendix I. 
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Figure 16: 2029 Future Total Volumes 

 

Table 18: 2029 Future Total Intersection Operations 

Intersection Lane 
AM Peak Hour PM Peak Hour 

LOS V/C Delay Q (95th) LOS V/C Delay Q (95th) 

Lyon St/Highway 
417 On-Ramp & 

Catherine St 
Signalized 

WBL/T A 0.20 10.5 26.4 A 0.53 16.6 15.1 

SBT A 0.37 18.1 42.7 A 0.45 11.8 53.9 

SBR A 0.20 3.9 9.3 A 0.32 7.6 25.8 

Overall A 0.25 11.8 - A 0.47 13.6 - 

Kent St & 
Catherine St 
Signalized 

WBT/R B 0.63 26.1 m60.7 A 0.55 15.5 m40.7 

WBR B 0.66 29.9 m56.7 A 0.57 17.8 m37.1 

NB B 0.70 18.8 72.3 A 0.46 18.2 38.3 

Overall B 0.65 22.1 - A 0.49 17.0 - 

Kent St & 
Chamberlain Ave 
Pedestrian Signal 

EBT A 0.38 7.5 34.2 A 0.28 4.3 32.5 

Overall A 0.30 7.5 - A 0.29 4.3 - 

Bank St & 
Catherine St 
Signalized 

WB C 0.77 28.6 54.9 E 0.95 45.5 #79.9 

NBL/T D 0.82 12.2 m24.6 A 0.57 12.6 20.3 

SBT/R B 0.63 26.4 46.2 D 0.86 39.1 #81.8 

Overall C 0.78 21.8 - C 0.76 35.7 - 

Bank St & 
Chamberlain Ave 

/Isabella St 
Signalized 

EBL/T C 0.76 31.3 60.6 C 0.72 29.1 55.7 

EBR A 0.20 2.6 4.4 A 0.26 4.7 8.7 

NBT/R D 0.87 32.3 #110.8 A 0.34 9.6 34.4 

SBL(/T) B 0.66 30.2 m#41.1 
B 0.69 16.7 m84.2 

(SBT) A 0.42 9.9 m28.6 

Overall C 0.80 26.8 - C 0.78 17.8 - 
Notes: Saturation flow rate of 1800 veh/h/lane 

Queue is measured in metres 
Peak Hour Factor = 1.00 

Delay = average vehicle delay in seconds 
m = metered queue 
# = volume for the 95th %ile cycle exceeds capacity 
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The network intersection operations for the 2029 future total horizon operate similarly to the 2029 future 

background conditions. No capacity issues are noted, and no mitigation measures are required. 

7.5 Modal Share Sensitivity and Demand Rationalization Conclusions 
No capacity issues have been noted at the study area intersections. Given this residual capacity, no rationalization 

for network demand is required. 

With respect to site travel demand, negligible impacts are forecast from the low number of auto trips using the 

unmodified district mode shares. Thus, no rationalization for site-generated travel is required. 

8 Development Design 

8.1 Design for Sustainable Modes 
Bicycle parking within secure rooms and auto parking are both located within the underground parking garage, 

and hard surface connections are provided from the building entrance to existing area pedestrian facilities. Bicycle 

parking is also provided via surface racks at the rear of the building and surface vehicle parking accesses the drive 

aisle. 

All area transit stops for routes discussed in Section 2.2.5 are within 400 metres walk of the building entrance. 

The existing bus stop, partially located within the site driveway, is envisioned to shift approximately three metres 

to the west. Alternatively, the stop may relocate to the east to the far side of the pedestrian signal where no 

frontage conflicts exist. The site plan can accommodate both options and will be a decision from OC Transpo on 

their preferred location. Any upgrades to the existing stop facilities will be the responsibility of the City once 

Catherine Avenue is upgraded to ensure it is completed in a holistic manner consistent with the future detailed 

design exercise.  

The infrastructure TDM checklist is provided in Appendix J. 

8.2 Circulation and Access 
Vehicular and cycling access is provided via a right-in-right-out access onto Chamberlain Avenue, adjacent to the 

relocated stop bar for the Chamberlain Avenue pedestrian signal. The stop bar is proposed to shift approximately 

7.7 metres to the east. Access directly to Kent Street is to be restricted via a No Straight Through sign (Rb-10) 

located on the private approach.  

Emergency and services are anticipated to access the site along the Chamberlain Avenue frontage and garbage 

collection is anticipated to take place within the drive aisle with the garbage truck entering the site in a forward 

direction and exiting the site in reverse. 

9 Parking 

9.1 Parking Supply 
The site proposes 160 bicycle parking spaces including 12 at-grade, 102 on P1, and 46 on P2. The site will also 

provide 77 vehicle parking spaces in total, with seven vehicle spaces within the surface lot and the remaining 70 

spaces underground.  

The typical parking requirements from the zoning by-law indicate that 80 bicycle and 55 vehicle spaces are 

required for tenants, 15 vehicle spaces are required for visitors, and a minimum of seven vehicle spaces are 

required for the commercial space based upon the assumption of a retail store. 
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The total vehicle parking requirement of 77 spaces is therefore proposed as being met by the development, and 

the typical bicycle parking provision is proposed as being exceeded by a factor of two. 

10 Boundary Street Design 
Table 19 summarizes the MMLOS analysis for the boundary street of Chamberlain Avenue. The existing and future 

conditions for the segment will be considered in separate rows. The boundary street analysis is based on the policy 

area of “Within 200m of a school”. The MMLOS worksheets has been provided in Appendix K. 

Table 19: Boundary Street MMLOS Analysis 

Segment 
Pedestrian LOS Bicycle LOS Transit LOS Truck LOS 

PLOS Target BLOS Target TLOS Target TrLOS Target 

Chamberlain Avenue (Existing) F A E D D D A E 

Chamberlain Avenue (Future) D A A D D D A E 

Chamberlain Avenue along the site frontage does not meet the pedestrian and cycling MMLOS targets. Pedestrian 

LOS is not met due to the lack of boulevard, the sidewalk width, and high operating speeds and volumes on the 

arterial road. If the sidewalk were increased from 1.8 metres to 2.0 metres with a 0.5 metre boulevard or more, 

the segment would score PLOS D, due to the nature of arterial roads. A curbside bike lane along Chamberlain 

Avenue currently ends at its intersection with Kent Street, in advance of its intersection with Bank Street where 

the existing pavement width would preclude its continuation. If the Chamberlain Avenue were widened at its 

intersection with Bank Street and the bike lane were to be extended, the segment would score BLOS A, however 

any such treatment would be beyond the scope of this report. Mixed traffic conditions limit transit LOS.  

Per the Chamberlain Avenue, Catherine Street and Isabella Street Functional Design Study, the currently planned 

future conditions for Chamberlain Avenue include a MUP to replace the sidewalk on the south side of the road 

separated from the road’s edge by a 1.5 metre boulevard. This treatment will improve bicycle LOS to a score of A, 

meeting targets, and improve pedestrian LOS to a score of D, still failing to meet targets. This treatment is due to 

occur outside of the time horizons considered by this report. 

11 Access Intersections Design 

11.1 Location and Design of Access 
The proposed site accesses intersect Chamberlain Avenue just east of Kent Street between the stop line of the 

half-signal, which controls though-movements to permit pedestrian crossings, and its crosswalk.  

The right-in/right-out access is proposed as being 6.0 metres-wide and right-in/right-out with a throat length 

between the back of sidewalk and the first point of conflict of 8.0 metres and a distance between the roadway 

edge and first point of conflict of 9.7 metres. In the ultimate conditions with the proposed Chamberlain Avenue, 

Catherine Street, and Isabella Street Functional Design Study geometry, the throat length is anticipated to 

increase. 

The clear throat length for the access is below the suggested minimum value from Table 8.9.3 of the Geometric 

Design Guide for Canadian Roadways (Transportation Association of Canada (TAC), 2017) for a residential 

development of between 100-200 units accessing an arterial road. It is notable that the parcel is only 30.6 metres 

deep, and the referenced suggestion could not be met in any condition given required setbacks and aisle widths. 

Additionally, the existing properties includes three two-way accesses on Chamberlain Avenue, each with no clear 

throat length. Ultimately, during the PM peak hour when the highest number of trips are forecast, the inbound 

trips are anticipated to be 15 vehicles and outbound trips are anticipated to be 13 vehicles. These volumes average 
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out to one vehicle entering or exiting every four-to-five minutes. Overall, spillback is not anticipated from the site, 

space is provided for a vehicle to queue within the driveway without conflict. 

No visibility issues are present at the site access, with clear lines of sight from the access to the oncoming 

eastbound traffic and the pedestrian crossing.  

11.2 Intersection Control 
Given the accesses are private approach driveways, minor stop control is proposed on each site access approach. 

Additionally, No Straight Through signs (Rb-10) are proposed at each private approach to restricted movements 

through onto Kent Street. 

11.3 Access Intersection Design 

11.3.1 2024 & 2029 Future Total Access Intersection Operations 
The access intersection is anticipated to operate well at both future horizons being right-in/right-out and having 

15 or fewer forecasted inbound or outbound movement during a peak hour. No further analysis is required. 

11.3.2 Access Intersection MMLOS 
Table 20 summarizes the MMLOS analysis for the site access intersection of Kent Street and Chamberlain Avenue. 

The existing and future scores for the access intersection will be the same and both horizons are considered in 

one row. The intersection analysis is based on the policy area of “Within 200m of a school”. The MMLOS 

worksheets has been provided in Appendix K. 

Table 20: Access Intersection MMLOS Analysis 

Intersection 
Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS 

PLOS Target BLOS Target TLOS Target TkLOS Target ALOS Target 

Kent Street & 
Chamberlain Avenue 

(Existing/Future) 
A A E D B D - - A E 

Given the nominal intersection is controlled by a half-signal facilitating the pedestrian crossing of the two-lane 

arterial, the intersection scores a PLOS of A. Bicycle LOS was limited by the left-turn approach where cyclists are 

required to cross two lanes to merge into the exiting left-turn lane. No standard left-turn treatments would be 

applicable at this intersection due to its geometric and functional characteristics.  

11.3.3 Recommended Design Elements 
The private approach driveways will require a depressed curb and sidewalk through the accesses, the relocation 

of the existing bus stop, and reinstatement of any accesses removed to full curb height.  

12 Transportation Demand Management 

12.1 Context for TDM 
The existing area modal shares have been applied without modification, with the district of Ottawa Inner already 

relying heavily on active modes and transit. As such, modal shares are likely to be achieved. However additional 

TDM measures could be employed to help ensure this outcome, and to support a further shift from auto mode 

selection.  

Total bedrooms across the 150 proposed units within the development is subject to the final unit count and layout 

selections by purchasers. No age restrictions are noted. 
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12.2 Need and Opportunity 
As stated previously, existing area modal shares have been applied to site generated trips, and therefore, modal 

share targets should be achieved. Additionally, given the capacity of the study area intersections, deviation from 

target modal shares will not unduly impact network operations.  

12.3 TDM Program 
The “suite of post occupancy TDM measures” has been summarized in the TDM checklists for the residential land 

uses. The checklist is provided in Appendix J. The key TDM measures recommended include: 

 Display relevant transit schedules and route maps at entrances 

 Provide a multimodal travel option information package to new employees/residents  

 Inclusion of a 1-month Presto card for first time new townhome purchase and apartment rental, with a 

set time frame for this offer (e.g. 6-months) from the initial opening of the site 

 Unbundle parking cost from purchase or rental costs 

13 Transit 

13.1 Route Capacity 

In Section 5.1 the trip generation by mode was estimated, including an estimate of the number of transit trips that 

will be generated by the proposed development. Table 21 summarizes the transit trip generation. 

Table 21: Trip Generation by Transit Mode 

Travel Mode Mode Share 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Transit varies 7 15 22 12 9 21 

The proposed development is anticipated to generate an additional 22 two-way AM peak hour transit trips and 

21 two-way PM peak hour transit trips. From the trip distribution found in section 5.2, these values can be further 

broken down. Table 22 summarizes forecasted site-generated transit ridership trips by direction, the routes that 

are impacted, and the equivalent bus loads. 

Table 22: Forecasted Site-Generated Transit Ridership 

Direction 
AM Peak Hour PM Peak Hour 

Service Type 
Approximate Equivalent Peak 

Hour/Direction Bus Loads In Out In Out 

North 2 4 3 2 Bus Negligible 

South 2 5 4 3 Bus Negligible 

East 1 3 2 2 Bus Negligible 

West 1 3 2 2 Bus Negligible 

13.2 Transit Priority 
Negligible impacts on area transit are forecast due to site-generated vehicle traffic or site-generated transit 

ridership. No change in transit LOS is forecast on any approach between the future background and the future 

total conditions. 

14 Network Intersection Design 

14.1 Network Intersection Control 
No change to the existing signalized control is recommended for the network intersections. 
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14.2 Network Intersection Design 

14.2.1 Future Total Network Intersection Operations 
The operations are noted in Section 7.4 and the network intersections at both the 2024 and 2029 future total are 

anticipated to operate similarly to the background conditions. Negligible impacts from site auto volumes are 

anticipated. 

14.2.2 Network Intersection MMLOS 
Table 23 summarizes the MMLOS analysis for the network intersections of Lyon Street/Highway 417 On-Ramp at 

Catherine Street, Kent Street at Catherine Street, Bank Street at Catherine Street, and Bank Street at Chamberlain 

Avenue/Isabella Street. The future conditions include the improvements from the Chamberlain Avenue, Catherine 

Street and Isabella Street Functional Design Study and where the intersections score differently from the existing 

conditions, they are considered in separate rows. The intersection analysis is based on the policy area of “Within 

300m of a school”. The MMLOS worksheets have been provided in Appendix K. 

Table 23: Study Area Intersection MMLOS Analysis 

Intersection 
Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS 

PLOS Target BLOS Target TLOS Target TkLOS Target ALOS 
Targ

et 

Lyon St & 
Catherine St 

Ex. B A A D C D - - A E 

Fut. A A A D C D - - A E 

Kent St & 
Catherine St 

Ex. D A F D D D D D B E 

Fut. B A F D D D D D B E 

Kent St & 
Chamberlain Ave 

Ex. A A F D B D - - A E 

Fut. A A E D B D - - A E 

Bank St & 
Catherine St 

Ex. C A E B F D D D D E 

Fut. C A E B F D D D C E 

Bank St & 
Chamberlain Ave/ 

Isabella St 

Ex. C A D B E D D D D E 

Fut. C A B B E D D D C E 

The MMLOS targets will only be met for pedestrian LOS at Kent Street at Chamberlain Avenue for both the existing 

and future upgrade conditions and at Lyon Street at Catherine Street once the future upgrades are complete. The 

bicycle LOS targets will only be met at the intersections of Lyon Street at Catherine Street for both the existing 

and future upgrade conditions, and Bank Street at Chamberlain Avenue/Isabella Street once future upgrades are 

in place. Transit LOS targets will not be met at the intersection of Bank Street at Catherine Street and Bank Street 

and Chamberlain Avenue/Isabella Street for both the existing and future upgrade conditions.  

Given the functional design study, the ultimate pedestrian and bicycle LOS at the study area intersections are 

assumed to be in line with City objectives and balancing of objectives to achieve the overall MMLOS goals of the 

area. To meet transit LOS, all movements associated with transit routes would require a delay of less than 30 

seconds. No changes to network intersections are proposed as part of this study. 

14.2.3 Recommended Design Elements 
No study area intersection design elements are proposed as part of this study.  

15 Summary of Improvements Indicated and Modifications Options  
The following summarizes the analysis and results presented in this TIA report: 

Proposed Site and Screening 
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 The proposed site includes 160 apartment units and 3,370 sq. ft. of ground floor retail 

 A two-way access will be provided onto Chamberlain Avenue 

 The development is proposed to be completed as a single phase by 2024 

 The Trip Generation, Location, and Safety triggers were met for the TIA Screening 

 This report supports a site plan application 

Existing Conditions 

 Bank Street, Kent Street, Lyon Street, Catherine Street, Chamberlain Avenue, and Isabella Street are 

arterial roads in the study area 

 Sidewalks are generally provided on both sides of the study area roadways, and on-street bike lanes on 

Lyon Street and Chamberlain Avenue until Kent Street, Lyon Street and Catherine Street are spine routes, 

and Bank Street is a local route 

 The high volumes roadways have produced a high number of collisions at the study area intersections, 

primarily at the Bank Street at Chamberlain Avenue/Isabella Street intersection 

 The collisions are predominantly angled and sideswipe collisions and have historically been the result of 

failure to comply with traffic control for angled collisions, and improper lane changes for sideswipe 

collisions 

 Some extended queuing is noted in the peak north-south direction at the Bank Street and Catherine Street 

intersection in the AM peak hour and Bank Street and Chamberlain Avenue intersection in the PM peak 

hour, but generally the intersections operate adequately 

Development Generated Travel Demand 

 The proposed development is forecasted produce 71 two-way people trips during the AM peak hour and 

82 two-way people trips during the PM peak hour 

 Of the forecasted people trips, 16 two-way trips will be vehicle trips during the AM peak hour and 16 two-

way trips will be vehicle trips during the PM peak hour based on a 25-26% residential auto mode share 

target 

 Of the forecasted trips, 25% are anticipated to travel north, 35% to travel south, and 20% to travel each 

east and west 

Background Conditions 

 No background developments were explicitly included in the background conditions due to insignificant 

traffic generation, and volumes were grown along mainline and major turning movements commensurate 

with growth shown on the appropriate links from the TRANS model projections 

 The operations at all study area intersections are expected to be similar to the existing conditions at both 

future background horizons 

Development Design 

 Parking for bicycles and autos are each proposed within an underground garage, with limited spaces also 

present on the surface  

 Pedestrian connections will be made from the building entrance to the sidewalk along the site frontage 

via a hard surface treatment and all area transit routes are within 400 m walk of the building entrance 

 A bus stop on the site frontage is recommended to be relocated approximately 3 metres to the west 
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 Access to Kent Street at the right-in/right-out site access is proposed to have the through movement 

restricted via signage 

 Garbage collection is anticipated via the site drive aisle with the garbage truck entering in a forward 

manner and exiting in a reverse manner, and emergency services are anticipated to access the site via the 

public road frontage 

Parking 

 The proposed vehicle parking provision is 77 spaces, and the proposed bicycle parking provision is 160 

spaces 

 The typical minimum parking provision from the zoning by-law for the site is 77 vehicle spaces and 80 

bicycle spaces, and these minimums are each being met 

Boundary Street Design 

 The boundary street does not currently meet pedestrian MMLOS targets due to sidewalk and boulevard 

widths along Chamberlain Avenue as well as auto volumes and posted speed limits  

 Bicycle MMLOS does not currently meet targets due to the termination of the curbside bike lane on 

Chamberlain Avenue at Kent Street due to current limitations from downstream roadway constriction 

 Improvements from the Chamberlain Avenue, Catherine Street and Isabella Street Functional Design 

Study will not meet pedestrian LOS target but will meet bicycle LOS 

Access Intersections Design 

 A two-way right-in/right-out access is proposed on the west side of the relocated pedestrian signal stop 

bar at the pedestrian signal on Chamberlain Avenue 

 The access is assumed to be stop controlled on its approach 

 The access is considered to have adequate throat length with spillback not anticipated onto Chamberlain 

Avenue 

 Intersection operations at the site access are anticipated to perform well given the low volumes and right-

in/right-out operation 

 The bicycle LOS targets cannot be met at the site access intersection due to the left-turn mixed traffic 

configuration requiring two lanes to be crossed at urban traffic speeds 

TDM 

 Supportive TDM measures to be included within the proposed development should include: 

o Display relevant transit schedules and route maps at entrances 

o Provide a multimodal travel option information package to new employees/residents 

o Inclusion of a 1-month Presto card for first time new townhome purchase and apartment rental, 

with a set time frame for this offer (e.g. 6-months) from the initial opening of the site 

o Unbundle parking cost from purchase or rental costs 

Transit 

 Negligible impacts are forecast on the area transit routes from site-generated ridership increases or site-

generated auto traffic delays  
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Network Intersection Design 

 Generally, the network intersections at both future total horizons will operate similarly to the network 

intersections at the future background horizons  

 Pedestrian LOS targets will only be met at Kent Street at Chamberlain Avenue for both the existing and 

future upgrade conditions and at Lyon Street at Catherine Street once the future upgrades are complete 

 Bicycle LOS targets will only be met at the intersections of Lyon Street at Catherine Street for both the 

existing and future upgrade conditions, and Bank Street at Chamberlain Avenue/Isabella Street once 

future upgrades are in place 

 Transit LOS targets will not be met at the intersection of Bank Street at Catherine Street and Bank Street 

and Chamberlain Avenue/Isabella Street for both the existing and future upgrade conditions 

 Given the functional design study for the network intersections, it is assumed that the future conditions 

will mee the City’s desired balance of MMLOS trade-offs 

16 Conclusion 
It is recommended that, from a transportation perspective, the proposed development application proceed. 
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Appendix A 

 

TIA Screening Form and PM Certification Form 

  



13 Markham Avenue

Ottawa ON  K2G 3Z1

City of Ottawa 2017 TIA Guidelines Date: 29‐Apr‐20

Step 1 ‐ Screening Form Project Number: 2020‐40

Project Reference: 30‐48 Chamberlain Avenue

Municipal Address

Description of Location

Land Use Classification

Development Size 

Accesses

Phase of Development

Buildout Year

TIA Requirement

Land Use Type

Development Size  148 Units

Trip Generation Trigger Yes

Does the development propose a new driveway to a boundary street that is 

designated as part of the City’s Transit Priority, Rapid Transit or Spine 

Bicycle Networks?

No

Is the development in a Design Priority Area (DPA) or Transit‐oriented 

Development (TOD) zone?
No

Location Trigger No

Are posted speed limits on a boundary street 80 km/hr or greater? No

Are there any horizontal/vertical curvatures on a boundary street limits 

sight lines at a proposed driveway?
No

Is the proposed driveway within the area of influence of an adjacent traffic 

signal or roundabout (i.e. within 300 m of intersection in rural conditions, 

or within 150 m of intersection in urban/ suburban conditions)?

Yes

Is the proposed driveway within auxiliary lanes of an intersection? No

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

serves an existing site?
No

Is there is a documented history of traffic operations or safety concerns on 

the boundary streets within 500 m of the development?
No

High area collisions noted 

along the Bank St and 

Catherine St corridors.

Does the development include a drive‐thru facility? No

Safety Trigger Yes

1.3 Location Triggers

148 residential units, 4,184 sq.ft. 

commercial/resident, 96 parking spaces

1.4. Safety Triggers

Full TIA Required

Two access loop, existing locations

Single phase

2024

Townhomes or apartments

1.1 Description of Proposed Development

1.2 Trip Generation Trigger

30‐48 Chamberlain Avenue

Existing medical and business buildings, 

predominantly parking lot area (>60% of surface)

General Mixed‐Use ‐ GM4
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TIA Plan Reports 
 

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

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

for those preparing and delivering transportation impact assessments and reports to sign a 

letter of certification. 

 

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

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

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

Transportation Impact Assessment (2017) Guidelines. 

 

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

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

 

CERTIFICATION 

 

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

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

Transportation Impact Assessment (2017) Guidelines; 

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

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

review; 

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

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

background knowledge in transportation planning, engineering or traffic operations; 

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

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

transportation planning □. 
 
1,2 License of registration body that oversees the profession is required to have a code of conduct and 

ethics guidelines that will ensure appropriate conduct and representation for transportation planning 

and/or transportation engineering works. 

 

 



 

TIS REPORTS-PreQualification Letter/rc 

 

 

 

Dated at ___Ottawa__________ this __20__ day of ________September________, 2018. 

  (City) 

 

 

Name:   ___________Andrew Harte_____________________________ 

      (Please Print) 

 

Professional Title: _________Professional Engineer___________________________ 

 

 

 

___________________________________________________________ 

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

 

 

 

 

Office Contact Information (Please Print) 

Address: 13 Markham Avenue 

 

City / Postal Code: Ottawa  /  K2G 3Z1 

 

Telephone / Extension: (613) 697-3797 

 

E-Mail Address: Andrew.Harte@CGHTransportation.com 
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Turning Movement Counts 

  



























































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 

 

Synchro Intersection Worksheets – Existing Conditions 
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Appendix D 

   

Collision Data 

  



Accident Date Accident Year Accident Time Location Environment Condition Light Traffic Control Traffic Control Condition Classification Of Accident Initial Impact Type Road Surface Condition # Vehicles # Motorcycles # Bicycles # Pedestrians

2016-10-13 2016 10:56 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2016-10-10 2016 19:17 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2016-10-30 2016 15:08 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 02 - Angle 01 - Dry 2 0 0 0

2016-11-05 2016 13:49 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2016-12-31 2016 15:23 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 03 - Snow 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 03 - Loose snow 2 0 0 0

2016-03-21 2016 11:12 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 01 - Dry 2 0 0 0

2016-03-04 2016 14:55 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2016-01-11 2016 1:39 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 03 - Snow 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 03 - Loose snow 2 0 0 0

2016-01-11 2016 21:08 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 07 - SMV other 02 - Wet 1 0 0 1

2016-01-03 2016 22:14 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 02 - Wet 2 0 0 0

2016-04-21 2016 15:40 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2016-05-31 2016 8:32 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 1 0

2016-06-20 2016 2:12 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2016-06-25 2016 10:38 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2016-07-04 2016 0:24 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2016-08-26 2016 13:33 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 3 0 0 0

2016-09-20 2016 18:46 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2017-12-15 2017 16:39 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 03 - Snow 05 - Dusk 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 02 - Wet 3 0 0 0

2017-02-27 2017 14:49 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2017-04-08 2017 15:02 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 01 - Dry 2 0 0 0

2017-04-29 2017 13:25 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2017-07-16 2017 10:56 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2017-07-16 2017 8:49 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 02 - Angle 01 - Dry 2 0 0 0

2017-07-11 2017 17:16 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 02 - Rain 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 02 - Wet 2 0 0 0

2017-08-24 2017 20:58 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 05 - Dusk 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2017-09-13 2017 5:30 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2017-09-23 2017 14:50 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 02 - Angle 01 - Dry 2 0 0 0

2018-10-18 2018 14:13 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2018-02-06 2018 20:50 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 02 - Wet 2 0 0 0

2018-05-26 2018 11:40 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 02 - Angle 01 - Dry 1 0 0 0

2018-05-14 2018 10:32 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 02 - Angle 01 - Dry 2 0 0 0

2018-05-11 2018 15:08 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2018-07-27 2018 14:15 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2018-08-30 2018 13:20 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 01 - Dry 2 0 0 0

2018-01-16 2018 20:05 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 04 - Slush 1 0 0 0

2019-08-21 2019 16:00 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 00 - Unknown 02 - Non-fatal injury 03 - Rear end 01 - Dry 2 0 0 0

2019-09-18 2019 0:37 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2019-02-11 2019 8:44 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 3 0 0 0

2019-02-24 2019 17:05 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 02 - Rain 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 02 - Wet 2 0 0 0

2019-02-16 2019 22:13 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 00 - Unknown 03 - P.D. only 05 - Turning movement 02 - Wet 2 0 0 0

2019-04-13 2019 17:26 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 01 - Dry 2 0 0 0

2019-05-05 2019 13:20 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2019-04-30 2019 22:56 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2019-04-30 2019 18:09 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 03 - Rear end 01 - Dry 2 0 0 0

2019-07-08 2019 21:37 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 05 - Turning movement 01 - Dry 2 0 0 0

2019-07-25 2019 12:16 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2019-08-13 2019 23:31 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2019-08-11 2019 20:50 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2019-08-16 2019 1:01 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 02 - Angle 01 - Dry 2 0 0 0

2020-03-10 2020 10:55 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 02 - Wet 3 0 0 0

2020-02-29 2020 15:57 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2020-09-18 2020 16:30 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2020-09-07 2020 21:29 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 07 - Dark 01 - Traffic signal 01 - Functioning 02 - Non-fatal injury 02 - Angle 01 - Dry 2 0 0 0

2020-11-03 2020 9:42 BANK ST @ CHAMBERLAIN AVE N/ISABELLA ST (0002132) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 05 - Packed snow 2 0 0 0

2016-05-20 2016 15:50 CHAMBERLAIN AVE @ KENT ST (0002131) 01 - Clear 01 - Daylight 01 - Traffic signal 01 - Functioning 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2018-03-13 2018 2:58 CHAMBERLAIN AVE @ KENT ST (0002131) 03 - Snow 07 - Dark 01 - Traffic signal 01 - Functioning 03 - P.D. only 07 - SMV other 03 - Loose snow 2 0 0 0

2020-07-04 2020 12:45 CHAMBERLAIN AVE @ KENT ST (0002131) 01 - Clear 01 - Daylight 12 - IPS 01 - Functioning 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2017-08-22 2017 16:28 CHAMBERLAIN AVE btwn KENT ST & TO BE DETERMINED (__3ZA25A) 01 - Clear 01 - Daylight 10 - No control 0 03 - P.D. only 04 - Sideswipe 02 - Wet 2 0 0 0

2017-09-13 2017 9:12 CHAMBERLAIN AVE btwn KENT ST & TO BE DETERMINED (__3ZA25A) 01 - Clear 01 - Daylight 10 - No control 0 02 - Non-fatal injury 07 - SMV other 01 - Dry 2 0 0 0

2018-10-12 2018 16:01 CHAMBERLAIN AVE btwn KENT ST & TO BE DETERMINED (__3ZA25A) 01 - Clear 01 - Daylight 10 - No control 0 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0

2016-08-30 2016 14:54 CHAMBERLAIN AVE btwn LYON ST S & KENT ST (__3ZA25C) 01 - Clear 01 - Daylight 10 - No control 0 03 - P.D. only 03 - Rear end 01 - Dry 2 0 0 0

2019-04-05 2019 15:49 CHAMBERLAIN AVE btwn LYON ST S & KENT ST (__3ZA25C) 01 - Clear 01 - Daylight 10 - No control 0 03 - P.D. only 04 - Sideswipe 01 - Dry 2 0 0 0



To:From: December 31, 2018January 1, 2014

 Collision Details Report -  Public Version
Transportation Services - Traffic Services

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

ClassificationImpact TypeEnvironmentDate/Day/Time

BANK ST @ CHAMBERLAIN AVE N/ISABELLA STLocation:
Traffic Control: Traffic signal 56Total Collisions:

0Other motor vehicleAutomobile, station wagonUnknownSouthLoose snowP.D. onlyAngleSnow2014-Mar-13, Thu,01:00
Other motor vehicleAutomobile, station wagonGoing aheadEast

1PedestrianAutomobile, station wagonTurning leftSouthDryP.D. onlySMV otherClear2014-Jul-18, Fri,22:25

0Other motor vehiclePassenger vanGoing aheadSouthDryP.D. onlyRear endClear2014-Jul-19, Sat,21:01
Other motor vehicleAutomobile, station wagonSlowing or stoppingSouth

0Other motor vehicleAutomobile, station wagonGoing aheadEastDryP.D. onlySideswipeClear2014-Jul-31, Thu,11:45
Other motor vehicleAutomobile, station wagonGoing aheadEast

0CyclistUnknownUnknownSouthDryNon-fatal injuryRear endClear2014-Aug-10, Sun,21:41
Other motor vehicleBicycleTurning leftSouth

0Other motor vehicleAutomobile, station wagonChanging lanesSouthDryP.D. onlySideswipeClear2014-Oct-08, Wed,13:59
Other motor vehicleAutomobile, station wagonGoing aheadSouth

0Other motor vehicleAutomobile, station wagonTurning leftSouthDryNon-fatal injuryTurning movementClear2014-Oct-11, Sat,06:51
Other motor vehicleMotorcycleGoing aheadNorth

0Other motor vehicleTruck - dumpSlowing or stoppingEastDryNon-fatal injuryAngleClear2014-Oct-14, Tue,06:30
Other motor vehicleAutomobile, station wagonGoing aheadSouth

1PedestrianAutomobile, station wagonTurning leftSouthDryNon-fatal injurySMV otherClear2014-Oct-23, Thu,20:20

0Other motor vehicleAutomobile, station wagonSlowing or stoppingEastLoose snowP.D. onlyRear endSnow2015-Feb-08, Sun,08:48
Other motor vehicleAutomobile, station wagonStoppedEast

0Other motor vehicleAutomobile, station wagonGoing aheadNorthDryP.D. onlyAngleClear2015-Apr-29, Wed,10:54
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryP.D. onlyAngleClear2015-May-09, Sat,20:05
Other motor vehiclePick-up truckGoing aheadEast

0Ran off roadAutomobile, station wagonTurning leftNorthDryP.D. onlySMV otherClear2015-Aug-06, Thu,20:59
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To:From: December 31, 2018January 1, 2014

 Collision Details Report -  Public Version
Transportation Services - Traffic Services

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

ClassificationImpact TypeEnvironmentDate/Day/Time

BANK ST @ CHAMBERLAIN AVE N/ISABELLA STLocation:
Traffic Control: Traffic signal 56Total Collisions:

0Other motor vehicleBicycleTurning leftSouthDryP.D. onlyAngleClear2015-Sep-08, Tue,19:37
CyclistAutomobile, station wagonTurning leftEast

0Other motor vehicleAutomobile, station wagonTurning leftEastWetP.D. onlyTurning movementRain2015-Sep-12, Sat,16:42
Other motor vehiclePassenger vanGoing aheadEast

0Other motor vehicleDelivery vanTurning leftEastWetP.D. onlyTurning movementClear2015-Sep-13, Sun,15:43
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehiclePick-up truckTurning leftEastDryP.D. onlyTurning movementClear2015-Oct-12, Mon,14:45
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleUnknownUnknownEastDryP.D. onlySideswipeClear2015-Oct-12, Mon,17:00
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonTurning leftEastDryP.D. onlyTurning movementClear2015-Oct-14, Wed,17:01
Other motor vehicleAutomobile, station wagonGoing aheadEast
Other motor vehicleAutomobile, station wagonStoppedSouth

0Other motor vehiclePick-up truckChanging lanesSouthDryP.D. onlySideswipeClear2015-Oct-27, Tue,15:22
Other motor vehicleAutomobile, station wagonGoing aheadSouth

0Other motor vehicleAutomobile, station wagonStoppedSouthDryP.D. onlySideswipeClear2015-Dec-18, Fri,15:42
Other motor vehicleTruck - dumpGoing aheadSouth

0Other motor vehiclePick-up truckGoing aheadSouthWetP.D. onlyAngleClear2016-Jan-03, Sun,22:14
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehiclePick-up truckTurning rightEastLoose snowP.D. onlyAngleSnow2016-Jan-11, Mon,01:39
Other motor vehicleMunicipal transit busGoing aheadSouth

1PedestrianAutomobile, station wagonTurning rightNorthWetNon-fatal injurySMV otherClear2016-Jan-11, Mon,21:08

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryP.D. onlyAngleClear2016-Mar-04, Fri,14:55
Other motor vehiclePick-up truckTurning leftEast
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To:From: December 31, 2018January 1, 2014

 Collision Details Report -  Public Version
Transportation Services - Traffic Services

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

ClassificationImpact TypeEnvironmentDate/Day/Time

BANK ST @ CHAMBERLAIN AVE N/ISABELLA STLocation:
Traffic Control: Traffic signal 56Total Collisions:

0Other motor vehicleAutomobile, station wagonTurning leftEastDryP.D. onlyTurning movementClear2016-Mar-21, Mon,11:12
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehiclePolice vehicleGoing aheadEastDryP.D. onlyRear endClear2016-Apr-21, Thu,15:40
Other motor vehiclePassenger vanSlowing or stoppingEast

0Other motor vehicleBicycleUnknownNorthDryP.D. onlySideswipeClear2016-May-31, Tue,08:32
CyclistAutomobile, station wagonStoppedNorth

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryP.D. onlyAngleClear2016-Jun-20, Mon,02:12
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadNorthDryP.D. onlyAngleClear2016-Jun-25, Sat,10:38
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadEastDryP.D. onlyAngleClear2016-Jul-04, Mon,00:24
Other motor vehiclePick-up truckGoing aheadSouth
Other motor vehicleAutomobile, station wagonGoing aheadSouth

0Other motor vehiclePick-up truckSlowing or stoppingNorthDryP.D. onlyRear endClear2016-Aug-26, Fri,13:33
Other motor vehicleAutomobile, station wagonSlowing or stoppingNorth

0Other motor vehicleAutomobile, station wagonGoing aheadEastDryP.D. onlySideswipeClear2016-Sep-20, Tue,18:46
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehicleAutomobile, station wagonChanging lanesEastDryP.D. onlySideswipeClear2016-Oct-10, Mon,19:17
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehiclePick-up truckChanging lanesEastDryP.D. onlySideswipeClear2016-Oct-13, Thu,10:56
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehiclePick-up truckGoing aheadSouthDryNon-fatal injuryAngleClear2016-Oct-30, Sun,15:08
Other motor vehicleAutomobile, station wagonGoing aheadEast
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To:From: December 31, 2018January 1, 2014

 Collision Details Report -  Public Version
Transportation Services - Traffic Services

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

ClassificationImpact TypeEnvironmentDate/Day/Time

BANK ST @ CHAMBERLAIN AVE N/ISABELLA STLocation:
Traffic Control: Traffic signal 56Total Collisions:

0Other motor vehiclePick-up truckGoing aheadSouthDryP.D. onlyAngleClear2016-Nov-05, Sat,13:49
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonSlowing or stoppingNorthLoose snowP.D. onlyRear endSnow2016-Dec-31, Sat,15:23
Other motor vehiclePick-up truckStoppedNorth

0Other motor vehicleAutomobile, station wagonTurning rightNorthDryP.D. onlyAngleClear2017-Feb-27, Mon,14:49
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehiclePick-up truckTurning leftEastDryP.D. onlyTurning movementClear2017-Apr-08, Sat,15:02
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonChanging lanesSouthDryP.D. onlySideswipeClear2017-Apr-29, Sat,13:25
Other motor vehicleAutomobile, station wagonChanging lanesSouth

0Other motor vehicleAutomobile, station wagonSlowing or stoppingEastWetP.D. onlyRear endRain2017-Jul-11, Tue,17:16
Other motor vehiclePick-up truckStoppedEast

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryNon-fatal injuryAngleClear2017-Jul-16, Sun,08:49
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadEastDryP.D. onlyAngleClear2017-Jul-16, Sun,10:56
Other motor vehicleAutomobile, station wagonGoing aheadSouth

0Other motor vehicleAutomobile, station wagonChanging lanesEastDryP.D. onlySideswipeClear2017-Aug-24, Thu,20:58
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryP.D. onlyAngleClear2017-Sep-13, Wed,05:30
Other motor vehiclePick-up truckGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryP.D. onlyAngleClear2017-Sep-23, Sat,14:50
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehiclePick-up truckChanging lanesEastWetP.D. onlySideswipeSnow2017-Dec-15, Fri,16:39
Other motor vehicleTruck and trailerTurning leftEast
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To:From: December 31, 2018January 1, 2014

 Collision Details Report -  Public Version
Transportation Services - Traffic Services

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

ClassificationImpact TypeEnvironmentDate/Day/Time

BANK ST @ CHAMBERLAIN AVE N/ISABELLA STLocation:
Traffic Control: Traffic signal 56Total Collisions:

0Other motor vehiclePick-up truckTurning leftSouthSlushP.D. onlyTurning movementClear2018-Jan-16, Tue,20:05
Other motor vehiclePick-up truckGoing aheadNorth

0Other motor vehicleAutomobile, station wagonTurning leftSouthWetP.D. onlyTurning movementClear2018-Feb-06, Tue,20:50
Other motor vehicleAutomobile, station wagonGoing aheadNorth

0Other motor vehicleAutomobile, station wagonOvertakingEastDryP.D. onlySideswipeClear2018-May-11, Fri,15:08
Other motor vehicleAutomobile, station wagonSlowing or stoppingEast
Other motor vehicleAutomobile, station wagonStoppedEast

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryNon-fatal injuryAngleClear2018-May-14, Mon,10:32
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleAutomobile, station wagonGoing aheadSouthDryNon-fatal injuryAngleClear2018-May-26, Sat,11:40
Other motor vehicleAutomobile, station wagonGoing aheadEast

0Other motor vehicleUnknownUnknownNorthDryP.D. onlyRear endClear2018-Jul-27, Fri,14:15
Other motor vehicleAutomobile, station wagonStoppedNorth

0Other motor vehicleDelivery vanTurning leftEastDryP.D. onlyTurning movementClear2018-Aug-30, Thu,13:20
Other motor vehiclePassenger vanTurning leftEast

0Other motor vehiclePick-up truckGoing aheadEastDryP.D. onlyRear endClear2018-Oct-18, Thu,14:13
Other motor vehicleAutomobile, station wagonStoppedEast
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Appendix E 
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Synchro Intersection Worksheets – 2024 Future Background Conditions 

  



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
22

2
21

9
0

0
0

0
0

25
8

12
7

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
22

2
21

9
0

0
0

0
0

25
8

12
7

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

45
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
75

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

12
0

0
0

0
0

17
45

14
54

Sa
td.

 F
low

 (R
TO

R)
22

2
12

7
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
44

1
0

0
0

0
0

25
8

12
7

Tu
rn

 T
yp

e
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

6
4

Pe
rm

itte
d P

ha
se

s
6

4
De

tec
tor

 P
ha

se
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

28
.3

28
.3

To
tal

 S
pli

t (
s)

40
.0

40
.0

35
.0

35
.0

To
tal

 S
pli

t (
%

)
53

.3%
53

.3%
46

.7%
46

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
Al

l-R
ed

 T
im

e (
s)

1.9
1.9

2.0
2.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.2

5.3
5.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

34
.8

29
.7

29
.7

Ac
tua

ted
 g/

C 
Ra

tio
0.4

6
0.4

0
0.4

0
v/c

 R
ati

o
0.2

0
0.3

7
0.1

9
Co

ntr
ol 

De
lay

10
.5

18
.1

3.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

10
.5

18
.1

3.9
LO

S
B

B
A

Ap
pr

oa
ch

 D
ela

y
10

.5
13

.4
Ap

pr
oa

ch
 LO

S
B

B
Qu

eu
e L

en
gth

 50
th 

(m
)

17
.3

25
.1

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

26
.1

42
.7

9.2
Int

er
na

l L
ink

 D
ist

 (m
)

11
7.8

15
7.8

12
0.4

27
7.6

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

22
58

69
1

65
2

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.2
0

0.3
7

0.1
9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 4

8 (
64

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.3

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

1.9
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 4
7.6

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

38
9

53
7

54
13

73
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
38

9
53

7
54

13
73

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
29

16
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
29

16
12

62
0

47
50

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

63
6

29
0

0
14

27
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
32

.0
32

.0
38

.0
38

.0
To

tal
 S

pli
t (

%
)

42
.7%

42
.7%

50
.7%

50
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
26

.2
26

.2
32

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.3
5

0.3
5

0.4
3

v/c
 R

ati
o

0.6
2

0.6
6

0.6
9

Co
ntr

ol 
De

lay
26

.3
30

.1
18

.5
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

26
.3

30
.1

18
.5

LO
S

C
C

B
Ap

pr
oa

ch
 D

ela
y

27
.5

18
.5

Ap
pr

oa
ch

 LO
S

C
B

Qu
eu

e L
en

gth
 50

th 
(m

)
43

.3
40

.0
54

.6
Qu

eu
e L

en
gth

 95
th 

(m
)

m6
0.6

m5
7.1

69
.8

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
47

.0
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
10

18
44

0
20

79
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.6

2
0.6

6
0.6

9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

5 (
20

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 6
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.6

9
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

2.0
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 6
5.6

%
IC

U 
Le

ve
l o

f S
er

vic
e C

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

74
6

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
74

6
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
74

6
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
32

.6
Ac

tua
ted

 g/
C 

Ra
tio

0.6
3

v/c
 R

ati
o

0.3
6

Co
ntr

ol 
De

lay
7.5

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
7.5

LO
S

A
Ap

pr
oa

ch
 D

ela
y

7.5
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
21

.4
Qu

eu
e L

en
gth

 95
th 

(m
)

31
.0

Int
er

na
l L

ink
 D

ist
 (m

)
27

0.2
17

6.4
31

.3
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
21

63
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

Re
du

ce
d v

/c 
Ra

tio
0.3

4

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 51
.5

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: S
em

i A
ct-

Un
co

or
d

Ma
xim

um
 v/

c R
ati

o: 
0.3

6



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 7
.5

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

5.9
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
16

0
58

2
18

9
27

2
62

6
0

0
38

5
11

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

16
0

58
2

18
9

27
2

62
6

0
0

38
5

11
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
44

81
0

0
32

66
0

0
30

11
0

Flt
 P

er
mi

tte
d

0.9
91

0.6
48

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

29
0

0
20

77
0

0
30

11
0

Sa
td.

 F
low

 (R
TO

R)
81

47
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
93

1
0

0
89

8
0

0
49

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

25
.0

25
.0

15
.0

40
.0

25
.0

To
tal

 S
pli

t (
%

)
33

.3%
33

.3%
20

.0%
53

.3%
33

.3%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.4

34
.6

19
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.4

6
0.2

6
v/c

 R
ati

o
0.7

7
0.8

1
0.6

0
Co

ntr
ol 

De
lay

28
.6

12
.0

25
.5

Qu
eu

e D
ela

y
0.0

0.0
0.1

To
tal

 D
ela

y
28

.6
12

.0
25

.6
LO

S
C

B
C

Ap
pr

oa
ch

 D
ela

y
28

.6
12

.0
25

.6
Ap

pr
oa

ch
 LO

S
C

B
C

Qu
eu

e L
en

gth
 50

th 
(m

)
40

.8
10

.3
29

.0
Qu

eu
e L

en
gth

 95
th 

(m
)

54
.9

m2
8.8

43
.9

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
12

05
11

10
82

1
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
27

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.7

7
0.8

1
0.6

2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 7

0 (
93

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.8

1
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

1.5
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
9.5

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
5:

 B
an

k 
&

 C
ha

m
be

rla
in

/Is
ab

el
la

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 11

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

81
53

3
82

0
0

0
0

83
4

16
2

19
2

39
5

0
Fu

tur
e V

olu
me

 (v
ph

)
81

53
3

82
0

0
0

0
83

4
16

2
19

2
39

5
0

Sa
td.

 F
low

 (p
ro

t)
0

32
92

14
83

0
0

0
0

31
37

0
16

58
17

45
0

Flt
 P

er
mi

tte
d

0.9
93

0.1
80

Sa
td.

 F
low

 (p
er

m)
0

32
85

13
34

0
0

0
0

31
37

0
30

6
17

45
0

Sa
td.

 F
low

 (R
TO

R)
13

4
32

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
61

4
82

0
0

0
0

99
6

0
19

2
39

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
pm

+p
t

NA
Pr

ote
cte

d P
ha

se
s

4
2

1
6

Pe
rm

itte
d P

ha
se

s
4

4
6

De
tec

tor
 P

ha
se

4
4

4
2

1
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

26
.2

23
.1

11
.1

23
.1

To
tal

 S
pli

t (
s)

29
.0

29
.0

29
.0

31
.0

15
.0

46
.0

To
tal

 S
pli

t (
%

)
38

.7%
38

.7%
38

.7%
41

.3%
20

.0%
61

.3%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.0
3.0

3.0
Al

l-R
ed

 T
im

e (
s)

2.9
2.9

2.9
3.1

3.1
3.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.2

6.2
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.2

19
.2

28
.5

43
.5

43
.5

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.2

6
0.3

8
0.5

8
0.5

8
v/c

 R
ati

o
0.7

3
0.1

9
0.8

2
0.5

7
0.3

9
Co

ntr
ol 

De
lay

30
.7

2.2
28

.8
24

.6
8.0

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
1.1

To
tal

 D
ela

y
30

.7
2.2

28
.8

24
.6

9.1
LO

S
C

A
C

C
A

Ap
pr

oa
ch

 D
ela

y
27

.3
28

.8
14

.1
Ap

pr
oa

ch
 LO

S
C

C
B

Qu
eu

e L
en

gth
 50

th 
(m

)
41

.1
0.0

64
.5

11
.9

19
.7

Qu
eu

e L
en

gth
 95

th 
(m

)
54

.8
3.3

#1
07

.6
m3

3.3
m2

7.6
Int

er
na

l L
ink

 D
ist

 (m
)

17
6.4

21
9.4

12
9.7

80
.8

Tu
rn

 B
ay

 Le
ng

th 
(m

)
30

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

99
8

49
8

12
10

33
7

10
11

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

38
5

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.6

2
0.1

6
0.8

2
0.5

7
0.6

3

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

 (1
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

L, 
St

ar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
5:

 B
an

k 
&

 C
ha

m
be

rla
in

/Is
ab

el
la

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 12

Ma
xim

um
 v/

c R
ati

o: 
0.8

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

4.6
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
8.8

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
#  

  9
5th

 pe
rce

nti
le 

vo
lum

e e
xc

ee
ds

 ca
pa

cit
y, 

qu
eu

e m
ay

 be
 lo

ng
er

.
    

 Q
ue

ue
 sh

ow
n i

s m
ax

im
um

 af
ter

 tw
o c

yc
les

.
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

5: 
Ba

nk
 &

 C
ha

mb
er

lai
n/I

sa
be

lla



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
21

9
49

8
0

0
0

0
0

39
2

26
3

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
21

9
49

8
0

0
0

0
0

39
2

26
3

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

93
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
85

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

57
0

0
0

0
0

17
45

14
43

Sa
td.

 F
low

 (R
TO

R)
15

3
98

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

71
7

0
0

0
0

0
39

2
26

3
Tu

rn
 T

yp
e

Pe
rm

NA
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
6

4
Pe

rm
itte

d P
ha

se
s

6
4

De
tec

tor
 P

ha
se

6
6

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
26

.2
26

.2
28

.3
28

.3
To

tal
 S

pli
t (

s)
28

.0
28

.0
47

.0
47

.0
To

tal
 S

pli
t (

%
)

37
.3%

37
.3%

62
.7%

62
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
1.9

1.9
2.0

2.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.2
5.3

5.3
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
22

.8
41

.7
41

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.3
0

0.5
6

0.5
6

v/c
 R

ati
o

0.4
7

0.4
0

0.3
1

Co
ntr

ol 
De

lay
16

.1
11

.1
6.5

Qu
eu

e D
ela

y
0.0

0.0
0.0

To
tal

 D
ela

y
16

.1
11

.1
6.5

LO
S

B
B

A
Ap

pr
oa

ch
 D

ela
y

16
.1

9.3
Ap

pr
oa

ch
 LO

S
B

A
Qu

eu
e L

en
gth

 50
th 

(m
)

9.3
29

.2
10

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

12
.0

47
.0

22
.7

Int
er

na
l L

ink
 D

ist
 (m

)
11

7.8
15

7.8
12

0.4
27

7.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
15

22
97

0
84

5
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.4

7
0.4

0
0.3

1

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 2

4 (
32

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.4

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

2.8
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
0.0

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

64
8

31
6

25
74

2
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
64

8
31

6
25

74
2

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
31

43
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
31

43
12

47
0

47
52

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

68
0

28
4

0
76

7
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
38

.0
38

.0
32

.0
32

.0
To

tal
 S

pli
t (

%
)

50
.7%

50
.7%

42
.7%

42
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
32

.2
32

.2
26

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.4
3

0.4
3

0.3
5

v/c
 R

ati
o

0.5
0

0.5
3

0.4
5

Co
ntr

ol 
De

lay
14

.3
16

.6
18

.0
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

14
.3

16
.6

18
.0

LO
S

B
B

B
Ap

pr
oa

ch
 D

ela
y

15
.0

18
.0

Ap
pr

oa
ch

 LO
S

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
29

.8
25

.0
27

.1
Qu

eu
e L

en
gth

 95
th 

(m
)

m4
1.1

m3
7.1

37
.2

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
43

.8
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
13

49
53

5
17

05
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.5

0
0.5

3
0.4

5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

2 (
16

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
5

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.5

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

6.3
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
0.5

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

77
2

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
77

2
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
77

2
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
34

.6
Ac

tua
ted

 g/
C 

Ra
tio

0.8
3

v/c
 R

ati
o

0.2
8

Co
ntr

ol 
De

lay
4.3

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
4.3

LO
S

A
Ap

pr
oa

ch
 D

ela
y

4.3
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
32

.2
Int

er
na

l L
ink

 D
ist

 (m
)

27
0.2

17
6.4

23
.7

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

27
38

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
Re

du
ce

d v
/c 

Ra
tio

0.2
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 41
.9

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: S
em

i A
ct-

Un
co

or
d

Ma
xim

um
 v/

c R
ati

o: 
0.2

8



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 4
.3

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

6.7
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
25

7
55

3
15

7
19

9
34

0
0

0
64

3
12

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

25
7

55
3

15
7

19
9

34
0

0
0

64
3

12
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
45

36
0

0
32

56
0

0
30

77
0

Flt
 P

er
mi

tte
d

0.9
87

0.5
44

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

74
0

0
17

66
0

0
30

77
0

Sa
td.

 F
low

 (R
TO

R)
51

29
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
96

7
0

0
53

9
0

0
76

3
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

24
.0

24
.0

14
.0

41
.0

27
.0

To
tal

 S
pli

t (
%

)
32

.0%
32

.0%
18

.7%
54

.7%
36

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

18
.4

35
.6

21
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

5
0.4

7
0.2

9
v/c

 R
ati

o
0.8

5
0.5

3
0.8

4
Co

ntr
ol 

De
lay

34
.4

12
.2

34
.5

Qu
eu

e D
ela

y
0.0

0.0
2.9

To
tal

 D
ela

y
34

.4
12

.2
37

.4
LO

S
C

B
D

Ap
pr

oa
ch

 D
ela

y
34

.4
12

.2
37

.4
Ap

pr
oa

ch
 LO

S
C

B
D

Qu
eu

e L
en

gth
 50

th 
(m

)
45

.4
14

.9
51

.2
Qu

eu
e L

en
gth

 95
th 

(m
)

#6
6.1

18
.9

#8
0.1

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
11

36
10

09
90

6
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
1

0
71

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.8

5
0.5

3
0.9

1

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 5

0 (
67

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.8

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 3

0.1
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
6.8

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
#  

  9
5th

 pe
rce

nti
le 

vo
lum

e e
xc

ee
ds

 ca
pa

cit
y, 

qu
eu

e m
ay

 be
 lo

ng
er

.
    

 Q
ue

ue
 sh

ow
n i

s m
ax

im
um

 af
ter

 tw
o c

yc
les

.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
5:

 B
an

k 
&

 C
ha

m
be

rla
in

/Is
ab

el
la

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 11

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

53
59

0
12

0
0

0
0

0
47

6
91

17
5

72
0

0
Fu

tur
e V

olu
me

 (v
ph

)
53

59
0

12
0

0
0

0
0

47
6

91
17

5
72

0
0

Sa
td.

 F
low

 (p
ro

t)
0

33
02

14
83

0
0

0
0

31
06

0
0

32
83

0
Flt

 P
er

mi
tte

d
0.9

96
0.7

15
Sa

td.
 F

low
 (p

er
m)

0
32

99
13

45
0

0
0

0
31

06
0

0
23

26
0

Sa
td.

 F
low

 (R
TO

R)
13

4
31

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
64

3
12

0
0

0
0

0
56

7
0

0
89

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
pm

+p
t

NA
Pr

ote
cte

d P
ha

se
s

4
2

1
6

Pe
rm

itte
d P

ha
se

s
4

4
6

De
tec

tor
 P

ha
se

4
4

4
2

1
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

26
.2

23
.1

11
.1

23
.1

To
tal

 S
pli

t (
s)

31
.0

31
.0

31
.0

30
.0

14
.0

44
.0

To
tal

 S
pli

t (
%

)
41

.3%
41

.3%
41

.3%
40

.0%
18

.7%
58

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.0
3.0

3.0
Al

l-R
ed

 T
im

e (
s)

2.9
2.9

2.9
3.1

3.1
3.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.2
6.2

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

20
.5

20
.5

42
.2

42
.2

Ac
tua

ted
 g/

C 
Ra

tio
0.2

7
0.2

7
0.5

6
0.5

6
v/c

 R
ati

o
0.7

1
0.2

6
0.3

2
0.6

8
Co

ntr
ol 

De
lay

29
.0

4.7
9.4

13
.2

Qu
eu

e D
ela

y
0.0

0.0
0.0

3.0
To

tal
 D

ela
y

29
.0

4.7
9.4

16
.2

LO
S

C
A

A
B

Ap
pr

oa
ch

 D
ela

y
25

.2
9.4

16
.2

Ap
pr

oa
ch

 LO
S

C
A

B
Qu

eu
e L

en
gth

 50
th 

(m
)

43
.2

0.0
19

.2
71

.1
Qu

eu
e L

en
gth

 95
th 

(m
)

55
.3

8.7
32

.7
m8

8.0
Int

er
na

l L
ink

 D
ist

 (m
)

17
6.4

21
9.4

12
9.7

80
.8

Tu
rn

 B
ay

 Le
ng

th 
(m

)
30

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

10
90

53
4

17
61

13
08

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
30

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.5
9

0.2
2

0.3
2

0.8
9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 6

0 (
80

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
B

ac
kg

ro
un

d
5:

 B
an

k 
&

 C
ha

m
be

rla
in

/Is
ab

el
la

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 12

Ma
xim

um
 v/

c R
ati

o: 
0.7

1
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

7.6
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
2.0

%
IC

U 
Le

ve
l o

f S
er

vic
e E

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

5: 
Ba

nk
 &

 C
ha

mb
er

lai
n/I

sa
be

lla



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 

   

Synchro Intersection Worksheets – 2029 Future Background Conditions 

  



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
22

2
21

9
0

0
0

0
0

25
8

13
0

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
22

2
21

9
0

0
0

0
0

25
8

13
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

45
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
75

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

12
0

0
0

0
0

17
45

14
54

Sa
td.

 F
low

 (R
TO

R)
22

2
13

0
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
44

1
0

0
0

0
0

25
8

13
0

Tu
rn

 T
yp

e
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

6
4

Pe
rm

itte
d P

ha
se

s
6

4
De

tec
tor

 P
ha

se
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

28
.3

28
.3

To
tal

 S
pli

t (
s)

40
.0

40
.0

35
.0

35
.0

To
tal

 S
pli

t (
%

)
53

.3%
53

.3%
46

.7%
46

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
Al

l-R
ed

 T
im

e (
s)

1.9
1.9

2.0
2.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.2

5.3
5.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

34
.8

29
.7

29
.7

Ac
tua

ted
 g/

C 
Ra

tio
0.4

6
0.4

0
0.4

0
v/c

 R
ati

o
0.2

0
0.3

7
0.2

0
Co

ntr
ol 

De
lay

10
.5

18
.1

3.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

10
.5

18
.1

3.9
LO

S
B

B
A

Ap
pr

oa
ch

 D
ela

y
10

.5
13

.3
Ap

pr
oa

ch
 LO

S
B

B
Qu

eu
e L

en
gth

 50
th 

(m
)

17
.2

25
.1

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

26
.1

42
.7

9.3
Int

er
na

l L
ink

 D
ist

 (m
)

11
7.8

15
7.8

12
0.4

27
7.6

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

22
58

69
1

65
4

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.2
0

0.3
7

0.2
0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 4

8 (
64

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.3

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

1.8
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 4
7.6

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

38
9

53
7

54
14

08
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
38

9
53

7
54

14
08

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
29

16
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
29

16
12

62
0

47
50

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

63
6

29
0

0
14

62
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
32

.0
32

.0
38

.0
38

.0
To

tal
 S

pli
t (

%
)

42
.7%

42
.7%

50
.7%

50
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
26

.2
26

.2
32

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.3
5

0.3
5

0.4
3

v/c
 R

ati
o

0.6
2

0.6
6

0.7
0

Co
ntr

ol 
De

lay
26

.2
30

.0
18

.8
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

26
.2

30
.0

18
.8

LO
S

C
C

B
Ap

pr
oa

ch
 D

ela
y

27
.4

18
.8

Ap
pr

oa
ch

 LO
S

C
B

Qu
eu

e L
en

gth
 50

th 
(m

)
42

.9
39

.6
56

.7
Qu

eu
e L

en
gth

 95
th 

(m
)

m6
0.3

m5
6.8

72
.3

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
47

.0
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
10

18
44

0
20

79
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.6

2
0.6

6
0.7

0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

5 (
20

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 6
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.7

0
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

2.1
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 6
6.3

%
IC

U 
Le

ve
l o

f S
er

vic
e C

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

80
3

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
80

3
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
80

3
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
33

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.6
4

v/c
 R

ati
o

0.3
8

Co
ntr

ol 
De

lay
7.5

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
7.5

LO
S

A
Ap

pr
oa

ch
 D

ela
y

7.5
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
23

.5
Qu

eu
e L

en
gth

 95
th 

(m
)

33
.7

Int
er

na
l L

ink
 D

ist
 (m

)
27

0.2
17

6.4
31

.3
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
21

55
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

Re
du

ce
d v

/c 
Ra

tio
0.3

7

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 52
.5

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: S
em

i A
ct-

Un
co

or
d

Ma
xim

um
 v/

c R
ati

o: 
0.3

8



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 7
.5

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

7.6
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
16

0
58

2
18

9
27

2
62

6
0

0
40

5
11

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

16
0

58
2

18
9

27
2

62
6

0
0

40
5

11
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
44

81
0

0
32

66
0

0
30

22
0

Flt
 P

er
mi

tte
d

0.9
91

0.6
38

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

29
0

0
20

49
0

0
30

22
0

Sa
td.

 F
low

 (R
TO

R)
81

44
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
93

1
0

0
89

8
0

0
51

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

25
.0

25
.0

15
.0

40
.0

25
.0

To
tal

 S
pli

t (
%

)
33

.3%
33

.3%
20

.0%
53

.3%
33

.3%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.4

34
.6

19
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.4

6
0.2

6
v/c

 R
ati

o
0.7

7
0.8

2
0.6

3
Co

ntr
ol 

De
lay

28
.6

12
.0

26
.2

Qu
eu

e D
ela

y
0.0

0.0
0.2

To
tal

 D
ela

y
28

.6
12

.0
26

.4
LO

S
C

B
C

Ap
pr

oa
ch

 D
ela

y
28

.6
12

.0
26

.4
Ap

pr
oa

ch
 LO

S
C

B
C

Qu
eu

e L
en

gth
 50

th 
(m

)
40

.8
10

.3
30

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

54
.9

m2
4.2

46
.2

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
12

05
11

01
82

2
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
29

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.7

7
0.8

2
0.6

5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 7

0 (
93

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.8

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

1.7
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
0.1

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine





La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
24

5
55

7
0

0
0

0
0

43
8

26
9

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
24

5
55

7
0

0
0

0
0

43
8

26
9

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

93
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
85

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

57
0

0
0

0
0

17
45

14
43

Sa
td.

 F
low

 (R
TO

R)
15

2
75

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

80
2

0
0

0
0

0
43

8
26

9
Tu

rn
 T

yp
e

Pe
rm

NA
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
6

4
Pe

rm
itte

d P
ha

se
s

6
4

De
tec

tor
 P

ha
se

6
6

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
26

.2
26

.2
28

.3
28

.3
To

tal
 S

pli
t (

s)
28

.0
28

.0
47

.0
47

.0
To

tal
 S

pli
t (

%
)

37
.3%

37
.3%

62
.7%

62
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
1.9

1.9
2.0

2.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.2
5.3

5.3
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
22

.8
41

.7
41

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.3
0

0.5
6

0.5
6

v/c
 R

ati
o

0.5
3

0.4
5

0.3
2

Co
ntr

ol 
De

lay
16

.7
11

.8
7.6

Qu
eu

e D
ela

y
0.0

0.0
0.0

To
tal

 D
ela

y
16

.7
11

.8
7.6

LO
S

B
B

A
Ap

pr
oa

ch
 D

ela
y

16
.7

10
.2

Ap
pr

oa
ch

 LO
S

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
9.4

33
.7

13
.0

Qu
eu

e L
en

gth
 95

th 
(m

)
15

.2
53

.9
25

.7
Int

er
na

l L
ink

 D
ist

 (m
)

11
7.8

15
7.8

12
0.4

27
7.6

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

15
21

97
0

83
5

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.5
3

0.4
5

0.3
2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 2

4 (
32

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
1:

 H
W

Y
 4

17
 O

R
/L

yo
n 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.5

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

3.6
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
4.1

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

69
9

34
0

25
76

1
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
69

9
34

0
25

76
1

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
31

43
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
31

43
12

47
0

47
52

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

73
3

30
6

0
78

6
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
38

.0
38

.0
32

.0
32

.0
To

tal
 S

pli
t (

%
)

50
.7%

50
.7%

42
.7%

42
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
32

.2
32

.2
26

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.4
3

0.4
3

0.3
5

v/c
 R

ati
o

0.5
4

0.5
7

0.4
6

Co
ntr

ol 
De

lay
15

.5
17

.8
18

.2
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

15
.5

17
.8

18
.2

LO
S

B
B

B
Ap

pr
oa

ch
 D

ela
y

16
.1

18
.2

Ap
pr

oa
ch

 LO
S

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
35

.1
29

.3
28

.0
Qu

eu
e L

en
gth

 95
th 

(m
)

m4
0.3

m3
6.9

38
.3

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
43

.8
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
13

49
53

5
17

05
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.5

4
0.5

7
0.4

6

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

2 (
16

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
5

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
2:

 K
en

t &
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.5

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

7.0
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
2.7

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

77
2

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
77

2
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
77

2
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
34

.6
Ac

tua
ted

 g/
C 

Ra
tio

0.8
3

v/c
 R

ati
o

0.2
8

Co
ntr

ol 
De

lay
4.3

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
4.3

LO
S

A
Ap

pr
oa

ch
 D

ela
y

4.3
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
32

.2
Int

er
na

l L
ink

 D
ist

 (m
)

27
0.2

17
6.4

23
.7

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

27
38

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
Re

du
ce

d v
/c 

Ra
tio

0.2
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 41
.9

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: S
em

i A
ct-

Un
co

or
d

Ma
xim

um
 v/

c R
ati

o: 
0.2

8



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
3:

 C
ha

m
be

rla
in

 &
 K

en
t

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 4
.3

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

6.7
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
28

7
61

8
17

5
21

4
35

7
0

0
64

3
13

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

28
7

61
8

17
5

21
4

35
7

0
0

64
3

13
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
45

36
0

0
32

56
0

0
30

63
0

Flt
 P

er
mi

tte
d

0.9
87

0.5
45

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

74
0

0
17

70
0

0
30

63
0

Sa
td.

 F
low

 (R
TO

R)
50

32
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
10

80
0

0
57

1
0

0
77

3
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

24
.0

24
.0

14
.0

41
.0

27
.0

To
tal

 S
pli

t (
%

)
32

.0%
32

.0%
18

.7%
54

.7%
36

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

18
.4

35
.6

21
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

5
0.4

7
0.2

9
v/c

 R
ati

o
0.9

5
0.5

7
0.8

6
Co

ntr
ol 

De
lay

45
.4

12
.6

35
.4

Qu
eu

e D
ela

y
0.1

0.0
3.7

To
tal

 D
ela

y
45

.5
12

.6
39

.1
LO

S
D

B
D

Ap
pr

oa
ch

 D
ela

y
45

.5
12

.6
39

.1
Ap

pr
oa

ch
 LO

S
D

B
D

Qu
eu

e L
en

gth
 50

th 
(m

)
52

.8
15

.8
51

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

#7
9.9

20
.0

#8
1.8

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
11

35
10

10
90

4
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
1

0
73

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.9

5
0.5

7
0.9

3

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 5

0 (
67

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
4:

 B
an

k 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.9

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 3

5.7
Int

er
se

cti
on

 LO
S:

 D
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
0.5

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
#  

  9
5th

 pe
rce

nti
le 

vo
lum

e e
xc

ee
ds

 ca
pa

cit
y, 

qu
eu

e m
ay

 be
 lo

ng
er

.
    

 Q
ue

ue
 sh

ow
n i

s m
ax

im
um

 af
ter

 tw
o c

yc
les

.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
5:

 B
an

k 
&

 C
ha

m
be

rla
in

/Is
ab

el
la

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 11

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

53
59

0
12

0
0

0
0

0
50

0
91

17
5

72
0

0
Fu

tur
e V

olu
me

 (v
ph

)
53

59
0

12
0

0
0

0
0

50
0

91
17

5
72

0
0

Sa
td.

 F
low

 (p
ro

t)
0

33
02

14
83

0
0

0
0

31
15

0
0

32
83

0
Flt

 P
er

mi
tte

d
0.9

96
0.7

05
Sa

td.
 F

low
 (p

er
m)

0
32

99
13

45
0

0
0

0
31

15
0

0
22

96
0

Sa
td.

 F
low

 (R
TO

R)
13

4
29

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
64

3
12

0
0

0
0

0
59

1
0

0
89

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
pm

+p
t

NA
Pr

ote
cte

d P
ha

se
s

4
2

1
6

Pe
rm

itte
d P

ha
se

s
4

4
6

De
tec

tor
 P

ha
se

4
4

4
2

1
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

26
.2

23
.1

11
.1

23
.1

To
tal

 S
pli

t (
s)

31
.0

31
.0

31
.0

30
.0

14
.0

44
.0

To
tal

 S
pli

t (
%

)
41

.3%
41

.3%
41

.3%
40

.0%
18

.7%
58

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.0
3.0

3.0
Al

l-R
ed

 T
im

e (
s)

2.9
2.9

2.9
3.1

3.1
3.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.2
6.2

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

20
.5

20
.5

42
.2

42
.2

Ac
tua

ted
 g/

C 
Ra

tio
0.2

7
0.2

7
0.5

6
0.5

6
v/c

 R
ati

o
0.7

1
0.2

6
0.3

3
0.6

9
Co

ntr
ol 

De
lay

29
.0

4.7
9.6

13
.7

Qu
eu

e D
ela

y
0.0

0.0
0.0

3.0
To

tal
 D

ela
y

29
.0

4.7
9.6

16
.7

LO
S

C
A

A
B

Ap
pr

oa
ch

 D
ela

y
25

.2
9.6

16
.7

Ap
pr

oa
ch

 LO
S

C
A

B
Qu

eu
e L

en
gth

 50
th 

(m
)

43
.2

0.0
20

.3
71

.5
Qu

eu
e L

en
gth

 95
th 

(m
)

55
.3

8.7
34

.4
m8

4.2
Int

er
na

l L
ink

 D
ist

 (m
)

17
6.4

21
9.4

12
9.7

80
.8

Tu
rn

 B
ay

 Le
ng

th 
(m

)
30

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

10
90

53
4

17
65

12
91

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
28

3
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.5
9

0.2
2

0.3
3

0.8
9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 6

0 (
80

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
B

ac
kg

ro
un

d
5:

 B
an

k 
&

 C
ha

m
be

rla
in

/Is
ab

el
la

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 12

Ma
xim

um
 v/

c R
ati

o: 
0.7

1
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

7.7
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
2.7

%
IC

U 
Le

ve
l o

f S
er

vic
e E

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

5: 
Ba

nk
 &

 C
ha

mb
er

lai
n/I

sa
be

lla



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix H 

   

2024 Future Total Conditions  



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
22

6
22

0
0

0
0

0
0

25
8

12
8

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
22

6
22

0
0

0
0

0
0

25
8

12
8

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

45
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
75

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

11
0

0
0

0
0

17
45

14
54

Sa
td.

 F
low

 (R
TO

R)
22

6
12

8
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
44

6
0

0
0

0
0

25
8

12
8

Tu
rn

 T
yp

e
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

6
4

Pe
rm

itte
d P

ha
se

s
6

4
De

tec
tor

 P
ha

se
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

28
.3

28
.3

To
tal

 S
pli

t (
s)

40
.0

40
.0

35
.0

35
.0

To
tal

 S
pli

t (
%

)
53

.3%
53

.3%
46

.7%
46

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
Al

l-R
ed

 T
im

e (
s)

1.9
1.9

2.0
2.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.2

5.3
5.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

34
.8

29
.7

29
.7

Ac
tua

ted
 g/

C 
Ra

tio
0.4

6
0.4

0
0.4

0
v/c

 R
ati

o
0.2

0
0.3

7
0.2

0
Co

ntr
ol 

De
lay

10
.5

18
.1

3.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

10
.5

18
.1

3.9
LO

S
B

B
A

Ap
pr

oa
ch

 D
ela

y
10

.5
13

.4
Ap

pr
oa

ch
 LO

S
B

B
Qu

eu
e L

en
gth

 50
th 

(m
)

17
.6

25
.1

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

26
.4

42
.7

9.2
Int

er
na

l L
ink

 D
ist

 (m
)

11
7.8

15
7.8

12
0.4

27
7.6

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

22
60

69
1

65
3

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.2
0

0.3
7

0.2
0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 4

8 (
64

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.3

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

1.8
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 4
7.8

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

39
4

53
9

54
13

73
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
39

4
53

9
54

13
73

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
29

17
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
29

17
12

62
0

47
50

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

64
2

29
1

0
14

27
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
32

.0
32

.0
38

.0
38

.0
To

tal
 S

pli
t (

%
)

42
.7%

42
.7%

50
.7%

50
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
26

.2
26

.2
32

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.3
5

0.3
5

0.4
3

v/c
 R

ati
o

0.6
3

0.6
6

0.6
9

Co
ntr

ol 
De

lay
26

.2
30

.0
18

.5
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

26
.2

30
.0

18
.5

LO
S

C
C

B
Ap

pr
oa

ch
 D

ela
y

27
.4

18
.5

Ap
pr

oa
ch

 LO
S

C
B

Qu
eu

e L
en

gth
 50

th 
(m

)
43

.7
40

.0
54

.6
Qu

eu
e L

en
gth

 95
th 

(m
)

m6
0.7

m5
6.8

69
.8

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
47

.0
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
10

19
44

0
20

79
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.6

3
0.6

6
0.6

9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

5 (
20

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 6
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.6

9
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

2.0
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 6
5.7

%
IC

U 
Le

ve
l o

f S
er

vic
e C

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

75
7

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
75

7
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
75

7
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
32

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.6
3

v/c
 R

ati
o

0.3
6

Co
ntr

ol 
De

lay
7.5

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
7.5

LO
S

A
Ap

pr
oa

ch
 D

ela
y

7.5
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
21

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

31
.6

Int
er

na
l L

ink
 D

ist
 (m

)
27

0.2
17

6.4
31

.3
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
21

62
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

Re
du

ce
d v

/c 
Ra

tio
0.3

5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 51
.6

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: S
em

i A
ct-

Un
co

or
d

Ma
xim

um
 v/

c R
ati

o: 
0.3

6



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 7
.5

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

6.3
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
16

0
58

2
18

9
27

8
62

7
0

0
38

5
11

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

16
0

58
2

18
9

27
8

62
7

0
0

38
5

11
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
44

81
0

0
32

66
0

0
30

11
0

Flt
 P

er
mi

tte
d

0.9
91

0.6
46

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

29
0

0
20

70
0

0
30

11
0

Sa
td.

 F
low

 (R
TO

R)
81

47
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
93

1
0

0
90

5
0

0
49

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

25
.0

25
.0

15
.0

40
.0

25
.0

To
tal

 S
pli

t (
%

)
33

.3%
33

.3%
20

.0%
53

.3%
33

.3%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.4

34
.6

19
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.4

6
0.2

6
v/c

 R
ati

o
0.7

7
0.8

2
0.6

0
Co

ntr
ol 

De
lay

28
.6

12
.3

25
.5

Qu
eu

e D
ela

y
0.0

0.0
0.1

To
tal

 D
ela

y
28

.6
12

.3
25

.6
LO

S
C

B
C

Ap
pr

oa
ch

 D
ela

y
28

.6
12

.3
25

.6
Ap

pr
oa

ch
 LO

S
C

B
C

Qu
eu

e L
en

gth
 50

th 
(m

)
40

.8
10

.7
29

.0
Qu

eu
e L

en
gth

 95
th 

(m
)

54
.9

m2
9.3

43
.9

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
12

05
11

08
82

1
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
27

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.7

7
0.8

2
0.6

2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 7

0 (
93

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.8

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

1.6
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
9.7

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

5:
 B

an
k 

&
 C

ha
m

be
rla

in
/Is

ab
el

la
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 11

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

87
53

6
84

0
0

0
0

83
4

16
2

19
2

39
5

0
Fu

tur
e V

olu
me

 (v
ph

)
87

53
6

84
0

0
0

0
83

4
16

2
19

2
39

5
0

Sa
td.

 F
low

 (p
ro

t)
0

32
92

14
83

0
0

0
0

31
37

0
16

58
17

45
0

Flt
 P

er
mi

tte
d

0.9
93

0.1
79

Sa
td.

 F
low

 (p
er

m)
0

32
85

13
34

0
0

0
0

31
37

0
30

4
17

45
0

Sa
td.

 F
low

 (R
TO

R)
13

4
32

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
62

3
84

0
0

0
0

99
6

0
19

2
39

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
pm

+p
t

NA
Pr

ote
cte

d P
ha

se
s

4
2

1
6

Pe
rm

itte
d P

ha
se

s
4

4
6

De
tec

tor
 P

ha
se

4
4

4
2

1
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

26
.2

23
.1

11
.1

23
.1

To
tal

 S
pli

t (
s)

29
.0

29
.0

29
.0

31
.0

15
.0

46
.0

To
tal

 S
pli

t (
%

)
38

.7%
38

.7%
38

.7%
41

.3%
20

.0%
61

.3%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.0
3.0

3.0
Al

l-R
ed

 T
im

e (
s)

2.9
2.9

2.9
3.1

3.1
3.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
6.2

6.2
6.1

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.3

19
.3

28
.4

43
.4

43
.4

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.2

6
0.3

8
0.5

8
0.5

8
v/c

 R
ati

o
0.7

4
0.1

9
0.8

3
0.5

7
0.3

9
Co

ntr
ol 

De
lay

30
.9

2.3
29

.0
24

.8
8.0

Qu
eu

e D
ela

y
0.0

0.0
0.0

0.0
1.1

To
tal

 D
ela

y
30

.9
2.3

29
.0

24
.8

9.2
LO

S
C

A
C

C
A

Ap
pr

oa
ch

 D
ela

y
27

.5
29

.0
14

.3
Ap

pr
oa

ch
 LO

S
C

C
B

Qu
eu

e L
en

gth
 50

th 
(m

)
41

.8
0.0

64
.5

12
.0

19
.7

Qu
eu

e L
en

gth
 95

th 
(m

)
55

.7
3.5

#1
07

.6
m3

3.4
m2

7.6
Int

er
na

l L
ink

 D
ist

 (m
)

17
6.4

21
9.4

12
9.7

80
.8

Tu
rn

 B
ay

 Le
ng

th 
(m

)
30

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

99
8

49
8

12
07

33
6

10
09

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
0

38
5

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.6

2
0.1

7
0.8

3
0.5

7
0.6

3

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

 (1
%

), 
Re

fer
en

ce
d t

o p
ha

se
 2:

NB
T 

an
d 6

:S
BT

L, 
St

ar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

5:
 B

an
k 

&
 C

ha
m

be
rla

in
/Is

ab
el

la
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 12

Ma
xim

um
 v/

c R
ati

o: 
0.8

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

4.8
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
9.1

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
#  

  9
5th

 pe
rce

nti
le 

vo
lum

e e
xc

ee
ds

 ca
pa

cit
y, 

qu
eu

e m
ay

 be
 lo

ng
er

.
    

 Q
ue

ue
 sh

ow
n i

s m
ax

im
um

 af
ter

 tw
o c

yc
les

.
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

5: 
Ba

nk
 &

 C
ha

mb
er

lai
n/I

sa
be

lla



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
22

1
49

9
0

0
0

0
0

39
2

26
4

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
22

1
49

9
0

0
0

0
0

39
2

26
4

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

93
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
85

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

57
0

0
0

0
0

17
45

14
43

Sa
td.

 F
low

 (R
TO

R)
15

4
98

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

72
0

0
0

0
0

0
39

2
26

4
Tu

rn
 T

yp
e

Pe
rm

NA
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
6

4
Pe

rm
itte

d P
ha

se
s

6
4

De
tec

tor
 P

ha
se

6
6

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
26

.2
26

.2
28

.3
28

.3
To

tal
 S

pli
t (

s)
28

.0
28

.0
47

.0
47

.0
To

tal
 S

pli
t (

%
)

37
.3%

37
.3%

62
.7%

62
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
1.9

1.9
2.0

2.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.2
5.3

5.3
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
22

.8
41

.7
41

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.3
0

0.5
6

0.5
6

v/c
 R

ati
o

0.4
7

0.4
0

0.3
1

Co
ntr

ol 
De

lay
16

.0
11

.1
6.6

Qu
eu

e D
ela

y
0.0

0.0
0.0

To
tal

 D
ela

y
16

.0
11

.1
6.6

LO
S

B
B

A
Ap

pr
oa

ch
 D

ela
y

16
.0

9.3
Ap

pr
oa

ch
 LO

S
B

A
Qu

eu
e L

en
gth

 50
th 

(m
)

9.3
29

.2
10

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

11
.9

47
.0

22
.8

Int
er

na
l L

ink
 D

ist
 (m

)
11

7.8
15

7.8
12

0.4
27

7.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
15

22
97

0
84

5
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.4

7
0.4

0
0.3

1

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 2

4 (
32

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.4

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

2.8
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
0.1

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

65
1

31
7

25
74

2
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
65

1
31

7
25

74
2

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
31

43
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
31

43
12

47
0

47
52

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

68
3

28
5

0
76

7
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
38

.0
38

.0
32

.0
32

.0
To

tal
 S

pli
t (

%
)

50
.7%

50
.7%

42
.7%

42
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
32

.2
32

.2
26

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.4
3

0.4
3

0.3
5

v/c
 R

ati
o

0.5
1

0.5
3

0.4
5

Co
ntr

ol 
De

lay
14

.4
16

.7
18

.0
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

14
.4

16
.7

18
.0

LO
S

B
B

B
Ap

pr
oa

ch
 D

ela
y

15
.0

18
.0

Ap
pr

oa
ch

 LO
S

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
30

.1
25

.1
27

.1
Qu

eu
e L

en
gth

 95
th 

(m
)

m4
1.5

m3
7.4

37
.2

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
43

.8
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
13

49
53

5
17

05
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.5

1
0.5

3
0.4

5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

2 (
16

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
5

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.5

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

6.4
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
0.6

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

77
9

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
77

9
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
77

9
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
34

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.8
3

v/c
 R

ati
o

0.2
8

Co
ntr

ol 
De

lay
4.3

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
4.3

LO
S

A
Ap

pr
oa

ch
 D

ela
y

4.3
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
32

.5
Int

er
na

l L
ink

 D
ist

 (m
)

27
0.2

17
6.4

23
.7

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

27
40

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
Re

du
ce

d v
/c 

Ra
tio

0.2
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 42
Na

tur
al 

Cy
cle

: 6
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d
Ma

xim
um

 v/
c R

ati
o: 

0.2
8



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 4
.3

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

6.9
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
25

7
55

3
15

7
20

3
34

0
0

0
64

3
12

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

25
7

55
3

15
7

20
3

34
0

0
0

64
3

12
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
45

36
0

0
32

56
0

0
30

77
0

Flt
 P

er
mi

tte
d

0.9
87

0.5
44

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

74
0

0
17

65
0

0
30

77
0

Sa
td.

 F
low

 (R
TO

R)
51

29
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
96

7
0

0
54

3
0

0
76

3
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

24
.0

24
.0

14
.0

41
.0

27
.0

To
tal

 S
pli

t (
%

)
32

.0%
32

.0%
18

.7%
54

.7%
36

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

18
.4

35
.6

21
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

5
0.4

7
0.2

9
v/c

 R
ati

o
0.8

5
0.5

4
0.8

4
Co

ntr
ol 

De
lay

34
.4

12
.2

34
.5

Qu
eu

e D
ela

y
0.0

0.0
2.9

To
tal

 D
ela

y
34

.4
12

.2
37

.4
LO

S
C

B
D

Ap
pr

oa
ch

 D
ela

y
34

.4
12

.2
37

.4
Ap

pr
oa

ch
 LO

S
C

B
D

Qu
eu

e L
en

gth
 50

th 
(m

)
45

.4
15

.2
51

.2
Qu

eu
e L

en
gth

 95
th 

(m
)

#6
6.1

19
.2

#8
0.1

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
11

36
10

08
90

6
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
1

0
71

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.8

5
0.5

4
0.9

1

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 5

0 (
67

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.8

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 3

0.1
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 7
6.9

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
#  

  9
5th

 pe
rce

nti
le 

vo
lum

e e
xc

ee
ds

 ca
pa

cit
y, 

qu
eu

e m
ay

 be
 lo

ng
er

.
    

 Q
ue

ue
 sh

ow
n i

s m
ax

im
um

 af
ter

 tw
o c

yc
les

.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

5:
 B

an
k 

&
 C

ha
m

be
rla

in
/Is

ab
el

la
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 11

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

57
59

2
12

1
0

0
0

0
47

6
91

17
5

72
0

0
Fu

tur
e V

olu
me

 (v
ph

)
57

59
2

12
1

0
0

0
0

47
6

91
17

5
72

0
0

Sa
td.

 F
low

 (p
ro

t)
0

33
02

14
83

0
0

0
0

31
06

0
0

32
83

0
Flt

 P
er

mi
tte

d
0.9

96
0.7

14
Sa

td.
 F

low
 (p

er
m)

0
32

99
13

45
0

0
0

0
31

06
0

0
23

23
0

Sa
td.

 F
low

 (R
TO

R)
13

4
31

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
64

9
12

1
0

0
0

0
56

7
0

0
89

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
pm

+p
t

NA
Pr

ote
cte

d P
ha

se
s

4
2

1
6

Pe
rm

itte
d P

ha
se

s
4

4
6

De
tec

tor
 P

ha
se

4
4

4
2

1
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

26
.2

23
.1

11
.1

23
.1

To
tal

 S
pli

t (
s)

31
.0

31
.0

31
.0

30
.0

14
.0

44
.0

To
tal

 S
pli

t (
%

)
41

.3%
41

.3%
41

.3%
40

.0%
18

.7%
58

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.0
3.0

3.0
Al

l-R
ed

 T
im

e (
s)

2.9
2.9

2.9
3.1

3.1
3.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.2
6.2

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

20
.6

20
.6

42
.1

42
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.2

7
0.2

7
0.5

6
0.5

6
v/c

 R
ati

o
0.7

2
0.2

6
0.3

2
0.6

9
Co

ntr
ol 

De
lay

29
.1

4.7
9.5

13
.3

Qu
eu

e D
ela

y
0.0

0.0
0.0

3.0
To

tal
 D

ela
y

29
.1

4.7
9.5

16
.3

LO
S

C
A

A
B

Ap
pr

oa
ch

 D
ela

y
25

.3
9.5

16
.3

Ap
pr

oa
ch

 LO
S

C
A

B
Qu

eu
e L

en
gth

 50
th 

(m
)

43
.5

0.0
19

.3
71

.3
Qu

eu
e L

en
gth

 95
th 

(m
)

55
.7

8.7
32

.7
m8

8.0
Int

er
na

l L
ink

 D
ist

 (m
)

17
6.4

21
9.4

12
9.7

80
.8

Tu
rn

 B
ay

 Le
ng

th 
(m

)
30

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

10
90

53
4

17
58

13
05

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
29

7
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.6
0

0.2
3

0.3
2

0.8
9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 6

0 (
80

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

24
 F

ut
ur

e 
T

ot
al

5:
 B

an
k 

&
 C

ha
m

be
rla

in
/Is

ab
el

la
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 12

Ma
xim

um
 v/

c R
ati

o: 
0.7

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

7.7
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
2.2

%
IC

U 
Le

ve
l o

f S
er

vic
e E

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

5: 
Ba

nk
 &

 C
ha

mb
er

lai
n/I

sa
be

lla



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 

   

2029 Future Total Conditions  



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
22

6
22

0
0

0
0

0
0

25
8

13
1

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
22

6
22

0
0

0
0

0
0

25
8

13
1

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

45
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
75

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

11
0

0
0

0
0

17
45

14
54

Sa
td.

 F
low

 (R
TO

R)
22

6
13

1
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
44

6
0

0
0

0
0

25
8

13
1

Tu
rn

 T
yp

e
Pe

rm
NA

NA
Pe

rm
Pr

ote
cte

d P
ha

se
s

6
4

Pe
rm

itte
d P

ha
se

s
6

4
De

tec
tor

 P
ha

se
6

6
4

4
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
10

.0
10

.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

28
.3

28
.3

To
tal

 S
pli

t (
s)

40
.0

40
.0

35
.0

35
.0

To
tal

 S
pli

t (
%

)
53

.3%
53

.3%
46

.7%
46

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
Al

l-R
ed

 T
im

e (
s)

1.9
1.9

2.0
2.0

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.2

5.3
5.3

Le
ad

/La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Re

ca
ll M

od
e

C-
Ma

x
C-

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

34
.8

29
.7

29
.7

Ac
tua

ted
 g/

C 
Ra

tio
0.4

6
0.4

0
0.4

0
v/c

 R
ati

o
0.2

0
0.3

7
0.2

0
Co

ntr
ol 

De
lay

10
.5

18
.1

3.9
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

10
.5

18
.1

3.9
LO

S
B

B
A

Ap
pr

oa
ch

 D
ela

y
10

.5
13

.3
Ap

pr
oa

ch
 LO

S
B

B
Qu

eu
e L

en
gth

 50
th 

(m
)

17
.3

25
.1

0.0
Qu

eu
e L

en
gth

 95
th 

(m
)

26
.4

42
.7

9.3
Int

er
na

l L
ink

 D
ist

 (m
)

11
7.8

15
7.8

12
0.4

27
7.6

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

22
60

69
1

65
4

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.2
0

0.3
7

0.2
0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 4

8 (
64

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.3

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

1.8
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 4
7.8

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

39
4

53
9

54
14

08
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
39

4
53

9
54

14
08

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
29

17
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
29

17
12

62
0

47
50

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

64
2

29
1

0
14

62
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
32

.0
32

.0
38

.0
38

.0
To

tal
 S

pli
t (

%
)

42
.7%

42
.7%

50
.7%

50
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
26

.2
26

.2
32

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.3
5

0.3
5

0.4
3

v/c
 R

ati
o

0.6
3

0.6
6

0.7
0

Co
ntr

ol 
De

lay
26

.1
29

.9
18

.8
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

26
.1

29
.9

18
.8

LO
S

C
C

B
Ap

pr
oa

ch
 D

ela
y

27
.3

18
.8

Ap
pr

oa
ch

 LO
S

C
B

Qu
eu

e L
en

gth
 50

th 
(m

)
43

.1
39

.6
56

.7
Qu

eu
e L

en
gth

 95
th 

(m
)

m6
0.7

m5
6.7

72
.3

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
47

.0
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
10

19
44

0
20

79
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.6

3
0.6

6
0.7

0

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

5 (
20

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 6
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.7

0
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

2.1
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 6
6.4

%
IC

U 
Le

ve
l o

f S
er

vic
e C

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

81
4

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
81

4
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
81

4
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
34

.0
Ac

tua
ted

 g/
C 

Ra
tio

0.6
4

v/c
 R

ati
o

0.3
8

Co
ntr

ol 
De

lay
7.5

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
7.5

LO
S

A
Ap

pr
oa

ch
 D

ela
y

7.5
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
24

.0
Qu

eu
e L

en
gth

 95
th 

(m
)

34
.2

Int
er

na
l L

ink
 D

ist
 (m

)
27

0.2
17

6.4
31

.3
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
21

61
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

Re
du

ce
d v

/c 
Ra

tio
0.3

8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 52
.8

Na
tur

al 
Cy

cle
: 6

0
Co

ntr
ol 

Ty
pe

: S
em

i A
ct-

Un
co

or
d

Ma
xim

um
 v/

c R
ati

o: 
0.3

8



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 7
.5

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

7.9
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
16

0
58

2
18

9
27

8
62

7
0

0
40

5
11

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

16
0

58
2

18
9

27
8

62
7

0
0

40
5

11
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
44

81
0

0
32

66
0

0
30

22
0

Flt
 P

er
mi

tte
d

0.9
91

0.6
37

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

29
0

0
20

45
0

0
30

22
0

Sa
td.

 F
low

 (R
TO

R)
81

44
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
93

1
0

0
90

5
0

0
51

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

25
.0

25
.0

15
.0

40
.0

25
.0

To
tal

 S
pli

t (
%

)
33

.3%
33

.3%
20

.0%
53

.3%
33

.3%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

19
.4

34
.6

19
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

6
0.4

6
0.2

6
v/c

 R
ati

o
0.7

7
0.8

2
0.6

3
Co

ntr
ol 

De
lay

28
.6

12
.2

26
.2

Qu
eu

e D
ela

y
0.0

0.0
0.2

To
tal

 D
ela

y
28

.6
12

.2
26

.4
LO

S
C

B
C

Ap
pr

oa
ch

 D
ela

y
28

.6
12

.2
26

.4
Ap

pr
oa

ch
 LO

S
C

B
C

Qu
eu

e L
en

gth
 50

th 
(m

)
40

.8
10

.7
30

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

54
.9

m2
4.6

46
.2

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
12

05
10

99
82

2
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
29

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.7

7
0.8

2
0.6

5

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 7

0 (
93

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n A

M 
Pe

ak
 H

ou
r

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.8

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 2

1.8
Int

er
se

cti
on

 LO
S:

 C
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
0.3

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine





La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 1

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
24

7
55

8
0

0
0

0
0

43
8

27
0

Fu
tur

e V
olu

me
 (v

ph
)

0
0

0
24

7
55

8
0

0
0

0
0

43
8

27
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
46

93
0

0
0

0
0

17
45

14
83

Flt
 P

er
mi

tte
d

0.9
85

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
46

57
0

0
0

0
0

17
45

14
43

Sa
td.

 F
low

 (R
TO

R)
15

3
75

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

80
5

0
0

0
0

0
43

8
27

0
Tu

rn
 T

yp
e

Pe
rm

NA
NA

Pe
rm

Pr
ote

cte
d P

ha
se

s
6

4
Pe

rm
itte

d P
ha

se
s

6
4

De
tec

tor
 P

ha
se

6
6

4
4

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
26

.2
26

.2
28

.3
28

.3
To

tal
 S

pli
t (

s)
28

.0
28

.0
47

.0
47

.0
To

tal
 S

pli
t (

%
)

37
.3%

37
.3%

62
.7%

62
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
1.9

1.9
2.0

2.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.2
5.3

5.3
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
22

.8
41

.7
41

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.3
0

0.5
6

0.5
6

v/c
 R

ati
o

0.5
3

0.4
5

0.3
2

Co
ntr

ol 
De

lay
16

.6
11

.8
7.6

Qu
eu

e D
ela

y
0.0

0.0
0.0

To
tal

 D
ela

y
16

.6
11

.8
7.6

LO
S

B
B

A
Ap

pr
oa

ch
 D

ela
y

16
.6

10
.2

Ap
pr

oa
ch

 LO
S

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
9.4

33
.7

13
.0

Qu
eu

e L
en

gth
 95

th 
(m

)
15

.1
53

.9
25

.8
Int

er
na

l L
ink

 D
ist

 (m
)

11
7.8

15
7.8

12
0.4

27
7.6

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

15
22

97
0

83
5

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.5
3

0.4
5

0.3
2

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 2

4 (
32

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 5

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

1:
 H

W
Y

 4
17

 O
R

/L
yo

n 
&

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 2

Ma
xim

um
 v/

c R
ati

o: 
0.5

3
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

3.6
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
4.2

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15

Sp
lits

 an
d P

ha
se

s: 
    

1: 
HW

Y 
41

7 O
R/

Ly
on

 &
 C

ath
er

ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 3

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
0

70
2

34
1

25
76

1
0

0
0

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

0
70

2
34

1
25

76
1

0
0

0
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
31

43
13

50
0

47
55

0
0

0
0

Flt
 P

er
mi

tte
d

0.9
98

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
31

43
12

47
0

47
52

0
0

0
0

Sa
td.

 F
low

 (R
TO

R)
70

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
0

0
0

73
6

30
7

0
78

6
0

0
0

0
Tu

rn
 T

yp
e

NA
Pe

rm
Pe

rm
NA

Pr
ote

cte
d P

ha
se

s
6

8
Pe

rm
itte

d P
ha

se
s

6
8

De
tec

tor
 P

ha
se

6
6

8
8

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
27

.8
27

.8
17

.8
17

.8
To

tal
 S

pli
t (

s)
38

.0
38

.0
32

.0
32

.0
To

tal
 S

pli
t (

%
)

50
.7%

50
.7%

42
.7%

42
.7%

Ye
llo

w 
Tim

e (
s)

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.5

2.5
2.5

2.5
Lo

st 
Tim

e A
dju

st 
(s)

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.8
5.8

5.8
Le

ad
/La

g
La

g
La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
C-

Ma
x

C-
Ma

x
Ma

x
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
32

.2
32

.2
26

.2
Ac

tua
ted

 g/
C 

Ra
tio

0.4
3

0.4
3

0.3
5

v/c
 R

ati
o

0.5
5

0.5
7

0.4
6

Co
ntr

ol 
De

lay
15

.5
17

.8
18

.2
Qu

eu
e D

ela
y

0.0
0.0

0.0
To

tal
 D

ela
y

15
.5

17
.8

18
.2

LO
S

B
B

B
Ap

pr
oa

ch
 D

ela
y

16
.2

18
.2

Ap
pr

oa
ch

 LO
S

B
B

Qu
eu

e L
en

gth
 50

th 
(m

)
35

.3
29

.5
28

.0
Qu

eu
e L

en
gth

 95
th 

(m
)

m4
0.7

m3
7.1

38
.3

Int
er

na
l L

ink
 D

ist
 (m

)
15

7.8
13

0.6
43

.8
56

.6
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
13

49
53

5
17

05
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.5

5
0.5

7
0.4

6

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 1

2 (
16

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
 an

d 6
:W

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 5
5

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 4

La
ne

 G
ro

up
Ø5

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
Fu

tur
e V

olu
me

 (v
ph

)
Sa

td.
 F

low
 (p

ro
t)

Flt
 P

er
mi

tte
d

Sa
td.

 F
low

 (p
er

m)
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

Tu
rn

 T
yp

e
Pr

ote
cte

d P
ha

se
s

5
Pe

rm
itte

d P
ha

se
s

De
tec

tor
 P

ha
se

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

1.0
Mi

nim
um

 S
pli

t (
s)

5.0
To

tal
 S

pli
t (

s)
5.0

To
tal

 S
pli

t (
%

)
7%

Ye
llo

w 
Tim

e (
s)

2.0
Al

l-R
ed

 T
im

e (
s)

0.0
Lo

st 
Tim

e A
dju

st 
(s)

To
tal

 Lo
st 

Tim
e (

s)
Le

ad
/La

g
Le

ad
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Ma

x
Ac

t E
ffc

t G
re

en
 (s

)
Ac

tua
ted

 g/
C 

Ra
tio

v/c
 R

ati
o

Co
ntr

ol 
De

lay
Qu

eu
e D

ela
y

To
tal

 D
ela

y
LO

S
Ap

pr
oa

ch
 D

ela
y

Ap
pr

oa
ch

 LO
S

Qu
eu

e L
en

gth
 50

th 
(m

)
Qu

eu
e L

en
gth

 95
th 

(m
)

Int
er

na
l L

ink
 D

ist
 (m

)
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
St

ar
va

tio
n C

ap
 R

ed
uc

tn
Sp

illb
ac

k C
ap

 R
ed

uc
tn

St
or

ag
e C

ap
 R

ed
uc

tn
Re

du
ce

d v
/c 

Ra
tio

Int
er

se
cti

on
 S

um
ma

ry



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

2:
 K

en
t &

 C
at

he
rin

e
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 5

Ma
xim

um
 v/

c R
ati

o: 
0.5

7
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

7.0
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 5
2.8

%
IC

U 
Le

ve
l o

f S
er

vic
e A

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

2: 
Ke

nt 
& 

Ca
the

rin
e

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 6

La
ne

 G
ro

up
EB

L
EB

T
W

BT
W

BR
SB

L
SB

R
Ø4

La
ne

 C
on

fig
ur

ati
on

s
Tr

aff
ic 

Vo
lum

e (
vp

h)
0

77
9

0
0

0
0

Fu
tur

e V
olu

me
 (v

ph
)

0
77

9
0

0
0

0
Sa

td.
 F

low
 (p

ro
t)

0
33

16
0

0
0

0
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

0
33

16
0

0
0

0
Sa

td.
 F

low
 (R

TO
R)

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
77

9
0

0
0

0
Tu

rn
 T

yp
e

NA
Pr

ote
cte

d P
ha

se
s

2
4

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
2

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

Mi
nim

um
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

s)
36

.0
21

.0
To

tal
 S

pli
t (

%
)

63
.2%

37
%

Ye
llo

w 
Tim

e (
s)

3.3
3.0

Al
l-R

ed
 T

im
e (

s)
1.7

1.0
Lo

st 
Tim

e A
dju

st 
(s)

0.0
To

tal
 Lo

st 
Tim

e (
s)

5.0
Le

ad
/La

g
Le

ad
-L

ag
 O

pti
mi

ze
?

Re
ca

ll M
od

e
Mi

n
No

ne
Ac

t E
ffc

t G
re

en
 (s

)
34

.7
Ac

tua
ted

 g/
C 

Ra
tio

0.8
3

v/c
 R

ati
o

0.2
8

Co
ntr

ol 
De

lay
4.3

Qu
eu

e D
ela

y
0.0

To
tal

 D
ela

y
4.3

LO
S

A
Ap

pr
oa

ch
 D

ela
y

4.3
Ap

pr
oa

ch
 LO

S
A

Qu
eu

e L
en

gth
 50

th 
(m

)
0.0

Qu
eu

e L
en

gth
 95

th 
(m

)
32

.5
Int

er
na

l L
ink

 D
ist

 (m
)

27
0.2

17
6.4

23
.7

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

27
40

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
St

or
ag

e C
ap

 R
ed

uc
tn

0
Re

du
ce

d v
/c 

Ra
tio

0.2
8

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 57
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 42
Na

tur
al 

Cy
cle

: 6
0

Co
ntr

ol 
Ty

pe
: S

em
i A

ct-
Un

co
or

d
Ma

xim
um

 v/
c R

ati
o: 

0.2
8



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

3:
 C

ha
m

be
rla

in
 &

 K
en

t
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 7

Int
er

se
cti

on
 S

ign
al 

De
lay

: 4
.3

Int
er

se
cti

on
 LO

S:
 A

Int
er

se
cti

on
 C

ap
ac

ity
 U

tili
za

tio
n 2

6.9
%

IC
U 

Le
ve

l o
f S

er
vic

e A
An

aly
sis

 P
er

iod
 (m

in)
 15

Sp
lits

 an
d P

ha
se

s: 
    

3: 
Ch

am
be

rla
in 

& 
Ke

nt

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 8

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

0
0

0
28

7
61

8
17

5
21

8
35

7
0

0
64

3
13

0
Fu

tur
e V

olu
me

 (v
ph

)
0

0
0

28
7

61
8

17
5

21
8

35
7

0
0

64
3

13
0

Sa
td.

 F
low

 (p
ro

t)
0

0
0

0
45

36
0

0
32

53
0

0
30

63
0

Flt
 P

er
mi

tte
d

0.9
87

0.5
45

Sa
td.

 F
low

 (p
er

m)
0

0
0

0
44

74
0

0
17

69
0

0
30

63
0

Sa
td.

 F
low

 (R
TO

R)
50

32
La

ne
 G

ro
up

 F
low

 (v
ph

)
0

0
0

0
10

80
0

0
57

5
0

0
77

3
0

Tu
rn

 T
yp

e
Pe

rm
NA

pm
+p

t
NA

NA
Pr

ote
cte

d P
ha

se
s

8
5

2
6

Pe
rm

itte
d P

ha
se

s
8

2
De

tec
tor

 P
ha

se
8

8
5

2
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

5.0
10

.0
10

.0
Mi

nim
um

 S
pli

t (
s)

23
.6

23
.6

10
.4

21
.4

21
.4

To
tal

 S
pli

t (
s)

24
.0

24
.0

14
.0

41
.0

27
.0

To
tal

 S
pli

t (
%

)
32

.0%
32

.0%
18

.7%
54

.7%
36

.0%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.3
3.3

Al
l-R

ed
 T

im
e (

s)
2.3

2.3
2.1

2.1
2.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

To
tal

 Lo
st 

Tim
e (

s)
5.6

5.4
5.4

Le
ad

/La
g

La
g

La
g

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

C-
Ma

x
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

18
.4

35
.6

21
.6

Ac
tua

ted
 g/

C 
Ra

tio
0.2

5
0.4

7
0.2

9
v/c

 R
ati

o
0.9

5
0.5

7
0.8

6
Co

ntr
ol 

De
lay

45
.4

12
.6

35
.4

Qu
eu

e D
ela

y
0.1

0.0
3.7

To
tal

 D
ela

y
45

.5
12

.6
39

.1
LO

S
D

B
D

Ap
pr

oa
ch

 D
ela

y
45

.5
12

.6
39

.1
Ap

pr
oa

ch
 LO

S
D

B
D

Qu
eu

e L
en

gth
 50

th 
(m

)
52

.8
16

.1
51

.8
Qu

eu
e L

en
gth

 95
th 

(m
)

#7
9.9

20
.3

#8
1.8

Int
er

na
l L

ink
 D

ist
 (m

)
13

0.6
38

3.3
80

.8
13

8.4
Tu

rn
 B

ay
 Le

ng
th 

(m
)

Ba
se

 C
ap

ac
ity

 (v
ph

)
11

35
10

09
90

4
St

ar
va

tio
n C

ap
 R

ed
uc

tn
0

0
0

Sp
illb

ac
k C

ap
 R

ed
uc

tn
1

0
73

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

Re
du

ce
d v

/c 
Ra

tio
0.9

5
0.5

7
0.9

3

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 5

0 (
67

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

TL
 an

d 6
:S

BT
, S

tar
t o

f G
re

en
Na

tur
al 

Cy
cle

: 7
0

Co
ntr

ol 
Ty

pe
: A

ctu
ate

d-
Co

or
din

ate
d



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 9

La
ne

 G
ro

up
Ø7

Ø9
Ø1

3
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

Fu
tur

e V
olu

me
 (v

ph
)

Sa
td.

 F
low

 (p
ro

t)
Flt

 P
er

mi
tte

d
Sa

td.
 F

low
 (p

er
m)

Sa
td.

 F
low

 (R
TO

R)
La

ne
 G

ro
up

 F
low

 (v
ph

)
Tu

rn
 T

yp
e

Pr
ote

cte
d P

ha
se

s
7

9
13

Pe
rm

itte
d P

ha
se

s
De

tec
tor

 P
ha

se
Sw

itc
h P

ha
se

Mi
nim

um
 In

itia
l (s

)
1.0

1.0
1.0

Mi
nim

um
 S

pli
t (

s)
5.0

5.0
5.0

To
tal

 S
pli

t (
s)

5.0
5.0

5.0
To

tal
 S

pli
t (

%
)

7%
7%

7%
Ye

llo
w 

Tim
e (

s)
2.0

2.0
2.0

Al
l-R

ed
 T

im
e (

s)
0.0

0.0
0.0

Lo
st 

Tim
e A

dju
st 

(s)
To

tal
 Lo

st 
Tim

e (
s)

Le
ad

/La
g

Le
ad

Le
ad

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Re

ca
ll M

od
e

Ma
x

Ma
x

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

Ac
tua

ted
 g/

C 
Ra

tio
v/c

 R
ati

o
Co

ntr
ol 

De
lay

Qu
eu

e D
ela

y
To

tal
 D

ela
y

LO
S

Ap
pr

oa
ch

 D
ela

y
Ap

pr
oa

ch
 LO

S
Qu

eu
e L

en
gth

 50
th 

(m
)

Qu
eu

e L
en

gth
 95

th 
(m

)
Int

er
na

l L
ink

 D
ist

 (m
)

Tu
rn

 B
ay

 Le
ng

th 
(m

)
Ba

se
 C

ap
ac

ity
 (v

ph
)

St
ar

va
tio

n C
ap

 R
ed

uc
tn

Sp
illb

ac
k C

ap
 R

ed
uc

tn
St

or
ag

e C
ap

 R
ed

uc
tn

Re
du

ce
d v

/c 
Ra

tio

Int
er

se
cti

on
 S

um
ma

ry

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

4:
 B

an
k 

&
 C

at
he

rin
e

05
-1

6-
20

24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 10

Ma
xim

um
 v/

c R
ati

o: 
0.9

5
Int

er
se

cti
on

 S
ign

al 
De

lay
: 3

5.7
Int

er
se

cti
on

 LO
S:

 D
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
0.7

%
IC

U 
Le

ve
l o

f S
er

vic
e D

An
aly

sis
 P

er
iod

 (m
in)

 15
#  

  9
5th

 pe
rce

nti
le 

vo
lum

e e
xc

ee
ds

 ca
pa

cit
y, 

qu
eu

e m
ay

 be
 lo

ng
er

.
    

 Q
ue

ue
 sh

ow
n i

s m
ax

im
um

 af
ter

 tw
o c

yc
les

.

Sp
lits

 an
d P

ha
se

s: 
    

4: 
Ba

nk
 &

 C
ath

er
ine



La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

5:
 B

an
k 

&
 C

ha
m

be
rla

in
/Is

ab
el

la
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 11

La
ne

 G
ro

up
EB

L
EB

T
EB

R
W

BL
W

BT
W

BR
NB

L
NB

T
NB

R
SB

L
SB

T
SB

R
La

ne
 C

on
fig

ur
ati

on
s

Tr
aff

ic 
Vo

lum
e (

vp
h)

57
59

2
12

1
0

0
0

0
50

0
91

17
5

72
0

0
Fu

tur
e V

olu
me

 (v
ph

)
57

59
2

12
1

0
0

0
0

50
0

91
17

5
72

0
0

Sa
td.

 F
low

 (p
ro

t)
0

33
02

14
83

0
0

0
0

31
15

0
0

32
83

0
Flt

 P
er

mi
tte

d
0.9

96
0.7

05
Sa

td.
 F

low
 (p

er
m)

0
32

99
13

45
0

0
0

0
31

15
0

0
22

96
0

Sa
td.

 F
low

 (R
TO

R)
13

4
29

La
ne

 G
ro

up
 F

low
 (v

ph
)

0
64

9
12

1
0

0
0

0
59

1
0

0
89

5
0

Tu
rn

 T
yp

e
Pe

rm
NA

Pe
rm

NA
pm

+p
t

NA
Pr

ote
cte

d P
ha

se
s

4
2

1
6

Pe
rm

itte
d P

ha
se

s
4

4
6

De
tec

tor
 P

ha
se

4
4

4
2

1
6

Sw
itc

h P
ha

se
Mi

nim
um

 In
itia

l (s
)

10
.0

10
.0

10
.0

10
.0

5.0
10

.0
Mi

nim
um

 S
pli

t (
s)

26
.2

26
.2

26
.2

23
.1

11
.1

23
.1

To
tal

 S
pli

t (
s)

31
.0

31
.0

31
.0

30
.0

14
.0

44
.0

To
tal

 S
pli

t (
%

)
41

.3%
41

.3%
41

.3%
40

.0%
18

.7%
58

.7%
Ye

llo
w 

Tim
e (

s)
3.3

3.3
3.3

3.0
3.0

3.0
Al

l-R
ed

 T
im

e (
s)

2.9
2.9

2.9
3.1

3.1
3.1

Lo
st 

Tim
e A

dju
st 

(s)
0.0

0.0
0.0

0.0
To

tal
 Lo

st 
Tim

e (
s)

6.2
6.2

6.1
6.1

Le
ad

/La
g

Le
ad

La
g

Le
ad

-L
ag

 O
pti

mi
ze

?
Ye

s
Ye

s
Re

ca
ll M

od
e

No
ne

No
ne

No
ne

C-
Ma

x
No

ne
C-

Ma
x

Ac
t E

ffc
t G

re
en

 (s
)

20
.6

20
.6

42
.1

42
.1

Ac
tua

ted
 g/

C 
Ra

tio
0.2

7
0.2

7
0.5

6
0.5

6
v/c

 R
ati

o
0.7

2
0.2

6
0.3

4
0.6

9
Co

ntr
ol 

De
lay

29
.1

4.7
9.6

13
.8

Qu
eu

e D
ela

y
0.0

0.0
0.0

3.0
To

tal
 D

ela
y

29
.1

4.7
9.6

16
.7

LO
S

C
A

A
B

Ap
pr

oa
ch

 D
ela

y
25

.3
9.6

16
.7

Ap
pr

oa
ch

 LO
S

C
A

B
Qu

eu
e L

en
gth

 50
th 

(m
)

43
.5

0.0
20

.4
71

.6
Qu

eu
e L

en
gth

 95
th 

(m
)

55
.7

8.7
34

.4
m8

4.2
Int

er
na

l L
ink

 D
ist

 (m
)

17
6.4

21
9.4

12
9.7

80
.8

Tu
rn

 B
ay

 Le
ng

th 
(m

)
30

.0
Ba

se
 C

ap
ac

ity
 (v

ph
)

10
90

53
4

17
62

12
90

St
ar

va
tio

n C
ap

 R
ed

uc
tn

0
0

0
28

1
Sp

illb
ac

k C
ap

 R
ed

uc
tn

0
0

0
0

St
or

ag
e C

ap
 R

ed
uc

tn
0

0
0

0
Re

du
ce

d v
/c 

Ra
tio

0.6
0

0.2
3

0.3
4

0.8
9

Int
er

se
cti

on
 S

um
ma

ry
Cy

cle
 Le

ng
th:

 75
Ac

tua
ted

 C
yc

le 
Le

ng
th:

 75
Of

fse
t: 6

0 (
80

%
), 

Re
fer

en
ce

d t
o p

ha
se

 2:
NB

T 
an

d 6
:S

BT
L, 

St
ar

t o
f G

re
en

Na
tur

al 
Cy

cle
: 6

5
Co

ntr
ol 

Ty
pe

: A
ctu

ate
d-

Co
or

din
ate

d

La
ne

s,
 V

ol
um

es
, T

im
in

gs
20

29
 F

ut
ur

e 
T

ot
al

5:
 B

an
k 

&
 C

ha
m

be
rla

in
/Is

ab
el

la
05

-1
6-

20
24

30
-4

8 C
ha

mb
er

lai
n P

M 
PE

AK
 H

OU
R

Sy
nc

hr
o 1

0 L
igh

t R
ep

or
t

Pa
ge

 12

Ma
xim

um
 v/

c R
ati

o: 
0.7

2
Int

er
se

cti
on

 S
ign

al 
De

lay
: 1

7.8
Int

er
se

cti
on

 LO
S:

 B
Int

er
se

cti
on

 C
ap

ac
ity

 U
tili

za
tio

n 8
2.9

%
IC

U 
Le

ve
l o

f S
er

vic
e E

An
aly

sis
 P

er
iod

 (m
in)

 15
m 

   V
olu

me
 fo

r 9
5th

 pe
rce

nti
le 

qu
eu

e i
s m

ete
re

d b
y u

ps
tre

am
 si

gn
al.

Sp
lits

 an
d P

ha
se

s: 
    

5: 
Ba

nk
 &

 C
ha

mb
er

lai
n/I

sa
be

lla



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix J 

   

TDM Checklist   



Multi-Modal Level of Service - Segments Form

Consultant CGH Transportation Project 2022-117

Scenario Present/Future Date 2023-04-28

Comments

Chamberlain Chamberlain

EB (Existing) EB (Future)

Sidewalk Width

Boulevard Width

1.8 m         

< 0.5 m

≥ 2 m         

0.5 - 2 m

Avg Daily Curb Lane Traffic Volume > 3000 > 3000

Operating Speed

On-Street Parking

> 50 to 60 km/h      

no

> 50 to 60 km/h      

no

Exposure to Traffic PLoS F D -

Effective Sidewalk Width 1.5 m 3.0 m

Pedestrian Volume 250 ped/hr 250 ped/hr

Crowding PLoS B A -

Level of Service F D -

Type of Cycling Facility Mixed Traffic
Physically 

Separated

Number of Travel Lanes 2-3 lanes total

Operating Speed ≥ 50 to 60 km/h

# of Lanes & Operating Speed LoS E - -

Bike Lane (+ Parking Lane) Width

Bike Lane Width LoS - - -

Bike Lane Blockages

Blockage LoS - - -

Median Refuge Width (no median = < 1.8 m) < 1.8 m refuge

No. of Lanes at Unsignalized Crossing ≤ 3 lanes

Sidestreet Operating Speed ≤ 40 km/h

Unsignalized Crossing - Lowest LoS A A -

Level of Service E A -

Facility Type Mixed Traffic Mixed Traffic

Friction or Ratio Transit:Posted Speed Vt/Vp ≥ 0.8 Vt/Vp ≥ 0.8

Level of Service D D -

Truck Lane Width > 3.7 m > 3.7 m

Travel Lanes per Direction > 1 > 1

Level of Service A A -

E

SEGMENTS Street A

B
ic

y
c
le

P
e
d

e
s
tr

ia
n

F

D

A

T
ra

n
s
it

A
u

to

Level of Service

T
ru

c
k

Not Applicable



Multi-Modal Level of Service - Intersections Form

Consultant CGH Transportation Project 2022-117

Scenario Existing Date 2023-04-28

Comments

Unlocked Rows for Replicating

Crossing Side NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST

Lanes 3 0 - 2 3 4 3 5 4 3 3 4 4 3 4 4 4 3 3

Median No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m

Conflicting Left Turns No left turn / Prohib. No left turn / Prohib. Permissive No left turn / Prohib. No left turn / Prohib. No left turn / Prohib. No left turn / Prohib. No left turn / Prohib. Permissive No left turn / Prohib. Permissive No left turn / Prohib.
Protected/ 

Permissive
Permissive No left turn / Prohib.

Protected/ 

Permissive
No left turn / Prohib.

Conflicting Right Turns No right turn
Permissive or yield 

control
No right turn No right turn

Permissive or yield 

control

Permissive or yield 

control
No right turn No right turn No right turn

Permissive or yield 

control
No right turn No right turn

Permissive or yield 

control
No right turn No right turn

Permissive or yield 

control
No right turn

Right Turns on Red (RToR) ? RTOR prohibited RTOR allowed RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR allowed RTOR prohibited RTOR allowed RTOR prohibited RTOR prohibited RTOR allowed RTOR prohibited RTOR allowed

Ped Signal Leading Interval? No No No No No Yes Yes No No Yes Yes Yes Yes No No No No

Right Turn Channel No Right Turn No Channel No Right Turn No Right Turn No Right Turn No Channel No Right Turn No Right Turn No Right Turn No Channel No Right Turn No Right Turn No Channel No Right Turn No Right Turn No Channel Smart Channel

Corner Radius No Right Turn 0-3m No Right Turn No Right Turn No Right Turn 3-5m No Right Turn No Right Turn No Right Turn 3-5m No Right Turn No Right Turn 3-5m No Right Turn No Right Turn 5-10m 5-10m

Crosswalk Type
Zebra stripe hi-vis 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Textured/coloured 

pavement

Textured/coloured 

pavement

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

Std transverse 

markings

PETSI Score 99 96 88 79 91 55 84 99 91 65 73 95 60 71 76 74 90

Ped. Exposure to Traffic LoS - - A - A B B A D B A A C C A C C B C A

Cycle Length

Effective Walk Time

Average Pedestrian Delay

Pedestrian Delay LoS - - - - - - - - - - - - - - - - - - - -

- - A - A B B A D B A A C C A C C B C A

Approach From NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST

Bicycle Lane Arrangement on Approach Mixed Traffic Mixed Traffic

Right Turn Lane Configuration > 50 m ≤ 50 m

Right Turning Speed >25 km/h ≤ 25 km/h

Cyclist relative to RT motorists - - - A - - - - - - F - - - A - A - - D

Separated or Mixed Traffic - - - - - - - - - - Mixed Traffic - - - - - - - - Mixed Traffic

Left Turn Approach ≥ 2 lanes crossed One lane crossed One lane crossed

Operating Speed > 50 to < 60 km/h > 50 to < 60 km/h > 40 to ≤ 50 km/h

Left Turning Cyclist - - - F - - - - - - A - A - E - D A - A

- - - F - - - - - - F - - - E - D - - D

Average Signal Delay ≤ 10 sec ≤ 20 sec ≤ 30 sec > 40 sec ≤ 30 sec ≤ 40 sec ≤ 30 sec ≤ 40 sec ≤ 40 sec

- - - B - - C - - - D - F D E - D E - E

Effective Corner Radius < 10 m < 10 m < 10 m 10 - 15 m < 10 m

Number of Receiving Lanes on Departure 

from Intersection
≥ 2 ≥ 2 ≥ 2 ≥ 2 ≥ 2

- - - - - - - - - - D - D - D - - B - D

Volume to Capacity Ratio

Level of Service

0.81 - 0.90

D

Bank/Chamberlain/Isabella

C

D

E

D

0.81 - 0.90

D

Bank/Catherine

C

E

F

D-

0.61 - 0.70

B

Kent/Catherine

D

F

D

D

Chamberlain/Kent Lyon/Ramp/Catherine

P
e

d
e

s
tr

ia
n

INTERSECTIONS

Level of Service
A B

A
u

to

A A

F A

C

0.0 - 0.60 0.0 - 0.60

-

B
ic

y
c

le

Level of Service

T
ra

n
s

it
T

ru
c

k

Level of Service
B

Level of Service



Multi-Modal Level of Service - Intersections Form

Consultant CGH Transportation Project 2022-117

Scenario Future Date 2023-04-28

Comments

Unlocked Rows for Replicating

Crossing Side NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST

Lanes 3 0 - 2 3 3 3 3 4 4 0 - 2 4 4 3 3 4 4 0 - 2 3

Median No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m No Median - 2.4 m

Conflicting Left Turns No left turn / Prohib. No left turn / Prohib. Permissive No left turn / Prohib. No left turn / Prohib. No left turn / Prohib. No left turn / Prohib. No left turn / Prohib. Permissive No left turn / Prohib. Permissive No left turn / Prohib.
Protected/ 

Permissive
Permissive No left turn / Prohib.

Protected/ 

Permissive
No left turn / Prohib.

Conflicting Right Turns No right turn
Permissive or yield 

control
No right turn No right turn

Permissive or yield 

control

Permissive or yield 

control
No right turn No right turn No right turn

Permissive or yield 

control
No right turn No right turn

Permissive or yield 

control
No right turn No right turn

Permissive or yield 

control
No right turn

Right Turns on Red (RToR) ? RTOR prohibited RTOR allowed RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR prohibited RTOR allowed RTOR prohibited RTOR allowed RTOR prohibited RTOR prohibited RTOR allowed RTOR prohibited RTOR allowed

Ped Signal Leading Interval? No No No No No Yes Yes No No Yes Yes Yes Yes No No No No

Right Turn Channel No Right Turn No Channel No Right Turn No Right Turn No Right Turn No Channel No Right Turn No Right Turn No Right Turn No Channel No Right Turn No Right Turn No Channel No Right Turn No Right Turn No Channel Smart Channel

Corner Radius No Right Turn 0-3m No Right Turn No Right Turn No Right Turn 3-5m No Right Turn No Right Turn No Right Turn 3-5m No Right Turn No Right Turn 3-5m No Right Turn No Right Turn 5-10m 5-10m

Crosswalk Type
Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Std transverse 

markings

Std transverse 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

Zebra stripe hi-vis 

markings

PETSI Score 99 99 91 96 91 88 84 82 106 68 76 98 80 74 79 92 93

Ped. Exposure to Traffic LoS - - A - A A A A B B B A C B A B C B A A

Cycle Length

Effective Walk Time

Average Pedestrian Delay

Pedestrian Delay LoS - - - - - - - - - - - - - - - - - - - -

- - A - A A A A B B B A C B A B C B A A

Approach From NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST

Bicycle Lane Arrangement on Approach Mixed Traffic
Curb Bike Lane, 

Cycletrack or MUP

Right Turn Lane Configuration > 50 m Not Applicable

Right Turning Speed >25 km/h Not Applicable

Cyclist relative to RT motorists - - - A - - - - - - F - - - A - A - - Not Applicable

Separated or Mixed Traffic - - - - - - - - - - Mixed Traffic - - - - - - - - Separated

Left Turn Approach One lane crossed One lane crossed No lane crossed 2-stage, LT box

Operating Speed > 50 to < 60 km/h > 50 to < 60 km/h > 40 to ≤ 50 km/h > 50 to < 60 km/h

Left Turning Cyclist - - - E - - - - - - A - A - E - B A - A

- - - E - - - - - - F - - - E - B - - A

Average Signal Delay ≤ 10 sec ≤ 20 sec ≤ 30 sec ≤ 40 sec ≤ 20 sec > 40 sec ≤ 20 sec ≤ 20 sec ≤ 40 sec

- - - B - - C - - - D - E C F - C C - E

Effective Corner Radius < 10 m < 10 m < 10 m 10 - 15 m < 10 m

Number of Receiving Lanes on Departure 

from Intersection
≥ 2 ≥ 2 ≥ 2 ≥ 2 ≥ 2

- - - - - - - - - - D - D - D - - B - D

Volume to Capacity Ratio

Level of Service CA
u

to

0.0 - 0.60 0.0 - 0.60 0.61 - 0.70

A A B

0.71 - 0.80 0.71 - 0.80

C

D D

F E

T
ru

c
k

Level of Service
- - D

T
ra

n
s

it

Level of Service
B C D

E B

C C

B
ic

y
c

le

Level of Service
E - F

B

INTERSECTIONS Chamberlain/Kent/Site Access Lyon/Ramp/Catherine Kent/Catherine Bank/Catherine Bank/Chamberlain/Isabella

P
e

d
e

s
tr

ia
n

Level of Service
A A



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix K 

   

MMLOS Analysis 
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