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1.0 INTRODUCTION 
BA Group has been retained by Adi Developments (Masonry) Inc. (the “client”) to provide transportation 
consulting services in relation to an Official Plan Amendment (OPA) and Zoning By-law Amendment (ZBA) 
applications for the lands located at 1120 Cooke Boulevard (the “site”) in the City of Burlington, formerly 
identified as Phase 2 of 101 Masonry Court lands. Phase 1 consisted of 425 units (140 stacked townhouses, 
58 back-to-back townhouses, 35 regular townhouses, 172 apartment units and 20 rear lane townhouses) is 
registered, closed, and occupied. 
 
The site is located on the north-east corner of the Waterdown Road and Masonry Court intersection. The site 
is approximately 9,537 m2 / 102,655 ft2 in size and is bounded by Waterdown Road to the west, Masonry 
Court to the south, Cooke Boulevard to the east and the CN rail corridor to the north. The site is located 
immediately adjacent (southwest of) the Aldershot GO Station with frequent service between Aldershot and 
Union Station in downtown Toronto operated by Metrolinx. 
 
The site location and context are illustrated in Figure 1 and Figure 2, respectively. 
 
The site is currently vacant with vehicle access located on Masonry Court. Pedestrian sidewalks are available 
along the southern and eastern boundaries of the site. The City of Burlington Zoning By-law 2020 designates 
the site as a Mixed-Use Corridor Zone-commercial oriented (MXC-26), bordered by general employment 
(GE1 and GE2) zones immediately to the north, east and west and Mixed-Use Corridor Zone-employment 
oriented (MXE) to the south.  

1.1 THIS STUDY 
This study report forms part of the Official Plan Amendment (OPA) and Zoning By-law Amendment (ZBA) 
applications to permit redevelopment of the site as proposed. This study is an update to a former traffic 
impact study prepared by BA Group in November 2021 (“November 2021 TIS”) for the site. 
 
This report provides an assessment of the transportation related aspects of the site, including: 

• A description of the existing transportation context of the site including vehicular, transit, cycling and 
pedestrian accessibility; 

• A review of vehicle parking, bicycle parking and loading requirements specified by the applicable 
Zoning By-law; 

• A review of the functionality and appropriateness of the proposed driveways in regard to the 
accommodation of service vehicles, and refuse collection vehicles; 

• A Transportation Demand Management (TDM) framework plan that is focused on reducing single 
occupancy travel and promoting more sustainable modes of travel; 

• An assessment of existing traffic volumes on the area road system surrounding the proposed 
development; 

• A comprehensive review of traffic changes that may occur due to background and corridor traffic 
growth in the area; 

• An assessment of the trip generation characteristics of the proposed development; 
• A review of weekday peak hour traffic operations under existing, background, and future total 

conditions; 
• An assessment of the operational impacts of the proposed development at the study area 

intersections;  
• Recommended short and long-term intersection road network improvements. 
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A response to agency comments made on the November 2021 TIS has also been provided in Section 12.0 of 
this report. 

1.2 BACKGROUND  
1.2.1 Area Background Studies 
1.2.1.1 Draft Aldershot GO Major Transit Station Area 

The City of Burlington initiated the Burlington GO Mobility Hub Study in 2017. In early 2019, the Mobility Hubs 
Study was paused in order to advance other initiatives that would impact its outcome including updates to the 
Burlington Official Plan and the Halton Regional Municipal Comprehensive Review (“MCR”). As an outcome 
of the Region of Halton’s MCR, the Region formally delineated boundaries for Major Transit Station Areas and 
minimum density targets for all Halton Region Major Transit Station Areas (MTSAs) including Aldershot GO. 
The subject site is part of the Draft Aldershot GO Mobility Hub study area (now referred to as the Aldershot 
Major Transit Station Area), which sets forth the vision for future development in this area of Burlington.  
 
A road network and associated policies, as envisioned by the City of Burlington, are provided within the June 
2022 Major Transit Station Area – Area-Specific Planning Study, which identifies the City’s future area road 
network system within the Aldershot MTSA. In 2023, the City has been receiving feedback on their 2022 
MTSA Area Specific Planning Study and has been advancing technical studies in preparation for finalizing 
policies and schedules. As of July 2023, the City has provided an update on the Aldershot GO MTSA that the 
following studies are in progress but have yet to be finalized: 

• Transportation Assessment 
• Functional Servicing Study 
• Fiscal Impact Study 

 
The site is located within the area that is identified as the Aldershot GO Central Precinct and will 
accommodate the most significant concentration of residential, retail and commercial uses which will 
contribute towards the creation of a complete transit-oriented community and achieve a high degree of 
compatibility with adjacent lands uses and transportation infrastructure. 
 
The context of the Aldershot GO MTSA study area is shown in Figure 3 and Figure 4. 
 
Figures from the 2022 MTSA  – Area-Specific Planning Study are provided in Appendix A. 
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1.2.1.2 QEW and Highway 403 Freeman Interchange Preliminary Design Study and Class 
Environmental Assessment 

The MTO undertook a Preliminary Design and Class Environmental Assessment (EA) Study for the Queen 
Elizabeth Way (QEW). The site is located within the study limit for the Highway 403 improvement area. The 
context of that study area is shown in Figure 5. The five (5) arterial road interchanges studied are Guelph 
line, Brant Street, Plains Road / Fairview Street, North Shore Boulevard East and Waterdown Road. While the 
EA study looked at increasing the number of lanes on Highway 403, it did not review the interchange design 
specific to Waterdown Road as part of the study’s scope. 
 

1.2.1.3 Burlington Investment Profile: 403 West Corridor and QEW Prosperity Corridor Study 

In the Burlington Investment Profile document, 403 West Corridor and QEW Prosperity Corridor are two (2) of 
the investment districts listed. The site is located within the study boundary of the Highway 403 West Corridor 
Investment district as shown in Figure 6. 
 
The City of Burlington, Region of Halton and the Ministry of Transportation are jointly undertaking the QEW 
Prosperity Corridor Block Planning and Implementation Study that will identify infrastructure needs within 
development corridors to facilitate and expedite the development review process. 
 

1.2.1.4 Operating and Capital Budget 

The Burlington 2020 Operating and Capital Budget identifies the widening of the Waterdown Road bridge 
over Highway 403 to accommodate a 5-lane cross-section with on-road bike lanes and improved pedestrian 
facilities and has included this widening in its forecast for the last 10+ years. The City identifies this widening 
as a joint project to address existing capacity limitation along the bridge section and expected increases to 
vehicle, bus, cyclist and pedestrian activity around the Aldershot Mobility Hub. The City has constructed a 
widened Waterdown Road on either side of the highway and CN rail bridges, including constructing bike lanes 
along Waterdown Road north and south of Highway 403. 
 
Engineering Services at the City of Burlington confirmed in 2023 that the City removed the Waterdown Road 
Bridge Widening project from the 10 year forecast in 2020 for the 2021 forecast, and the City and MTO no 
longer have plans to widen the structure. The MTO has confirmed that the overpass has 20+ years of service 
life remaining and once their structural assessments support replacement they will replace in the current 
configuration because the existing structure can accommodate the proposed 8 lane highway widening without 
any impact to the current configuration. The summary below is the budget and timing of the Waterdown Road 
bridge widening in the three former Development Charges (DC) Background Study Updates: 
 

• 2014 DC Background Study; Timing = 2016; $9,000,000 Gross Cost 
• 2019 DC Background Study; Timing = 2028; $9,000,000 Gross Cost 
• 2022 DC Background Study Update; Timing = 2036; $9,000,000 Gross Cost 

 
We anticipate the forthcoming Transportation Assessment for the Aldershot MTSA will identify whether there 
continues to be a need for advancing this widening and other area infrastructure improvements as it relates to 
MTSA growth, the purpose for which the widening was initially identified. We also anticipate that any growth 
related infrastructure identified will be captured by the City’s next Development Charges By-law update, 
consistent with the City’s Phasing and Financial Tools identified in the 2022 MTSA – Area-Specific Planning 
Study. The widening remains within the 15-year study horizon assessed as part of this TIS.  
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1.2.2 Site Background Studies 
1.2.2.1 1120 Cooke Boulevard - Phase 2 Terms of Reference 

BA Group has previously submitted a Terms of Reference (TOR) letter to the City of Burlington titled “Traffic 
Impact Study Scope for OPA/ZBA -1120 Cooke Boulevard” dated October 14, 2020. The letter described the 
proposed scope for this report. Following this submission, comments from the City of Burlington and Ministry 
of Transportation (MTO) were received and taken into account for this report. The terms of reference and 
comments from each agency are provided in Appendix B. 
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Figure 6.5 - Aldershot Corners – Mobility Network 
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FIGURE 3  DRAFT ALDERSHOT MTSA MOBILITY NETWORK
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Figure 6.1 - Aldershot GO MTSA Precincts 
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FIGURE 4  DRAFT ALDERSHOT MTSA PRECINCTS
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2.0 DEVELOPMENT PROGRAM 

2.1 CHANGES TO THE DEVELOPMENT PROGRAM 
Since the initial submission in November 2021, the development program has undergone minor changes. 
Building B and C were originally connected with a podium. The current submission now contemplates 
Buildings B and C as separate towers with an at-grade retail plaza.  
 
The proposed site plan is illustrated in Figure 7 and the proposed road network is illustrated in Figure 8. A 
summary of the previous and current development program and the transportation-related site elements are 
provided in Table 1. Site access, via Waterdown Road and Cooke Boulevard remains consistent with the 
initial application for the site. 
 
A reduced set of architectural plans (not to scale) illustrating the ground floor and the parking level plans are 
provided in Appendix C. 
 
A summary of the key changes to the proposed development (from November 2021 to the current 
submission) are listed below: 
 

• Residential Units: Increase of 26 units (new total of 1,165 units); 
• Retail Floor Area: Increase of 264 m2 (new total of 495 m2); 
• Vehicular Parking: Increase of 106 parking spaces (new supply of 1,137 parking spaces);  
• Bicycle Parking: Increase of 48 bicycle parking spaces (new supply of 676 bicycle parking spaces); 

and 
• Loading Supply: Addition of two new loading areas to service the development. 
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TABLE 1 DETAILED DEVELOPMENT PROPOSAL COMPARISON SUMMARY 

Use November 2021 Submission1 Current Submission2 Difference 

 
Residential 

Units 

Bach: 0 units 
1 bd: 424 units 

1 bd+den: 424 units 
2bd: 277 units 

2bd+den: 13 units 
3bd: 1 unit 

Bach: 6 units 
1 bd: 312 units 

1 bd+den: 459 units 
2bd: 337 units 

2bd+den: 51 units 
3bd: 0 units 

Bach: +6 units 
1 bd: -112 units 

1 bd+den: +35 units 
2bd: +60 units 

2bd+den: +38 units 
3bd: -1 unit 

Total: 1,139 units Total: 1,165 units +26 units 

 
Commercial- 
Retail GFA Total: 231 m2 Total: 495 m2 +264 m2 

 
Vehicular 
Parking 

Residential: 924 spaces 
 

Non-Residential: 107 spaces 

Residential: 1,037 spaces  
 

Non-Residential: 100 spaces 

Residential: +113 spaces  
 

Non-Residential: -7 space 

Total: 1,031 spaces 
 (0.90 spaces / unit) 

Total: 1,137 spaces  
(0.98 spaces / unit)  +106 spaces 

 
Bicycle 
Parking 

  
Long-term: 567 spaces (P1-P4, 

at-grade) 
 

Short-term: 56 spaces (at-
grade) 

 
Commercial: 5 spaces (at-

grade) 

Long-term: 596 spaces (P1-P2, 
and at-grade)  

 
Short-term: 62 spaces (at-grade)  

 
Commercial: 18 spaces (at-

grade) 
 

Long-term: +29 spaces 
 

Short-term: +6 spaces 
 

Commercial: +13 spaces 

Total: 628 spaces  
(0.55 spaces/ unit) 

Total: 676 spaces  
(0.6 spaces / unit) +48 spaces 

 
Loading 

 
3 formal spaces 

2 formal loading spaces 
3 informal moving spaces 

-1 formal space 
+3 informal moving spaces 

Total: 3 loading spaces Total: 5 loading spaces +2 loading spaces 

 
Vehicular 
Access 

New unsignalized right-turns 
only access via Waterdown 

Road.  
 

New unsignalized all-moves 
access via Cooke Boulevard 
Extension. STOP-controlled 

intersection with full 
manoeuvres. 

New unsignalized right-turns 
only access via Waterdown 

Road.  
 

New unsignalized all-moves 
access via Cooke Boulevard 
Extension. STOP-controlled 

intersection with full 
manoeuvres. 

No change.  

Notes: 
1. Based upon site statistics provided by Core Architects Inc. dated October 7, 2021. 
2.  Based upon site statistics provided by Core Architects Inc. dated June 23, 2023. 
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3.0 TRANSPORTATION CONTEXT  

3.1 ROAD NETWORK  
3.1.1 Existing Area Road Network  
A brief description of the existing roads within the vicinity of the site is provided in Table 2. Located in close 
proximity to a provincial highway and three arterial roads, the site is well-connected from a vehicular 
accessibility perspective. 
 
Existing lane configurations in the vicinity of the site are shown in Figure 9.  
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TABLE 2 EXISTING AREA ROAD NETWORK 

Street 
Name 

Road Cross Section 
(Proximate to Site) 

Parking/Traffic 
Regulations 

Posted 
Speed Description 

Provincial Highway  

H
ig

hw
ay

 4
03

 

Three traffic lanes in 
each direction 

separated by a grass 
median strip.    

 -- 100 km/h 

Highway 403 is a provincial Highway 
aligned in an east-west direction. HWY 403 

extends from the HWY 401/410/403 
interchange in Mississauga in the east to 

HWY 401/403 interchange in Woodstock in 
the west. A full interchange is provide at 

Waterdown Road with all on-ramp and off-
ramp intersections signalized.  

Multi-Purpose Arterial  

Pl
ai

ns
 R

oa
d 

Two traffic lanes in 
each direction with a 

centre two-way left-turn 
lane. 

 Parking 
prohibited at all 
times, except in 
designated lay-

by areas.   

60 km/h 

Plains Road is a multi-purpose arterial 
generally aligned in an east-west direction. 
Plains Road East extends from Waterdown 
Road in the west to Queen Elizabeth Way in 
the east and Plains Road West extends 
from Waterdown Road in the east to York 
Road in the West. 

Minor Arterial Roads 

W
at

er
do

w
n 

R
oa

d 

Two traffic lanes in 
each direction with 
localized widening 

provided at 
intersections for turn 

lanes.  
 

On-street bicycle lanes 
provided in each 

direction. 

Parking 
prohibited at all 

times. 
50 km/h 

Waterdown Road is a minor arterial road 
aligned in a north-south. Waterdown Road 
extends from Plains Road in the south to 
Mountain Brow Road in the north. South of 
Plains Road, Waterdown Road continues as 
Lasalle Park Road and north of Mountain 
Brow Road, Waterdown Road continues as 
Mill Street S.  

N
or

th
 S

er
vi

ce
 R

d One traffic lane in each 
direction with localized 
widening provided at 
intersections for turn 

lanes. 
 

Paved shoulder 
provided in each 

direction.  

-- 60 km/h 

North Service Road is a minor arterial road 
aligned in an east-west direction. North 
Service Road extends from Waterdown 
Road in the west to Burloak Drive in the 
east.  

Collector Road  

So
ut

h 
Se

rv
ic

e 
R

oa
d 

(A
la

n 
B

ry
k 

W
ay

) 

Two traffic lanes in 
each direction  

Parking 
prohibited at all 

times. 
50 km/h 

Alan Bryk Way is a collector road aligned in 
an east-west direction. Alan Bryk Way 

extends from Waterdown Road in the west 
to the Highway 403 EB on-ramp in the east.  
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Street 
Name 

Road Cross Section 
(Proximate to Site) 

Parking/Traffic 
Regulations 

Posted 
Speed Description 

Local Roads  
M

as
on

ry
 C

ou
rt

 Single traffic lane in 
each direction with 

curbside parking lane 
on south side.  

 
Bicycle shared lane 

(‘sharrow’) markings on 
north side of road.  

Parking 
permitted on 
south side of 

the road.  

50 km/hr 
(unposted 
assumed) 

Masonry Court is a local road aligned in an 
east-west direction. Masonry Court extends 
from Waterdown Road in the west to the 
Aldershot Station South Parking Lot in the 
east. West of Waterdown Road, Masonry 
Court continues as Railway Road.  

C
oo

ke
 B

ou
le

va
rd

  

Single traffic lane in 
each direction  

 
 

Parking 
prohibited at all 
times, south of 
Masonry Court. 
Lay-by parking 

north of 
Masonry 
Court.- 

50 km/hr 
(unposted 
assumed) 

Cooke Boulevard is a local road aligned in a 
north-south direction. Cooke Boulevard 
extends from Plains Road East in the south 
to north of Masonry Court.  

Em
er

y 
A

ve
nu

e 

Single traffic lane in 
each direction -- 

50 km/hr 
(unposted 
assumed) 

Emery Avenue is a local road aligned in a 
north-south direction. Emery Avenue 
extends from Plains Road West in the south 
and terminates 100 m to the north.  

 
  



 

1120 COOKE BOULEVARD - PROPOSED MIXED-USE DEVELOPMENT 

JULY 2023 8057-01 26 
 

3.1.2 Future Road Network  
Numerous planning studies (completed and ongoing) set the framework for future road improvements within 
the area surrounding the site to address future roadway capacity constraints when considering the area 
growth in Burlington and to improve facilities for transit and active transportation. It is important to note that 
the proposed development is not the source of any of the planned road improvements within the area road 
network.  
 
A description of the planned future road network within the vicinity of the site is provided in Table 3. 
 
The planned improvements on Highway 403 are shown in Figure 10. 
 
The planned improvements on Masonry Court and Emery Avenue within the Aldershot GO Mobility hub are 
shown in Figure 3 and Figure 4. 
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TABLE 3 FUTURE AREA ROAD NETWORK 

Street 
Name Proposed Improvements Source 

Provincial Highway  

H
ig

hw
ay

 4
03

 

1 additional general purpose lane to be added in each direction by 
widening into the existing grass median. 

 
In addition, as there are presently capacity limitations along the 

bridge section over Highway 403, improvements are being 
considered by ongoing Prosperity Study and/or Aldershot GO MTSA 
Transportation Assessment. Prior published improvements include 

providing a five-lane cross section with on-road bike lanes and 
improved pedestrian facilities. 

  

Highway 403 Freeman 
Interchange Preliminary 

Design Study 
 

City of Burlington Capital 
Budget and Development 

Charges (DC) By-law. 

Multi-Purpose Arterial  

Pl
ai

ns
 

R
oa

d 

Widening of road cross-section for future active transportation.  
2022 MTSA – Area-Specific 
Planning Study and 
supporting studies 

W
at

er
do

w
n 

R
oa

d 

 
Widening of the Waterdown bridge over Highway 403 to 

accommodate a 5-lane cross-section with on-road bike lanes and 
improved pedestrian facilities as a joint project with the MTO. The 
City has completed the widening north of and south of the highway 
and rail bridges. The timing of the bridge widening was originally 
planned for 2016, deferred to 2028, and most recently deferred to 
2036. The City identifies this widening in their Capital Budget as a 
joint project with the MTO to address existing capacity limitation 
along the bridge section and significant increases expected to 

vehicle, bus, cyclist and pedestrian activity around the Aldershot 
Mobility Hub. Specific improvements for this corridor are also under 
review as part of the ongoing Prosperity Corridor Study and Draft 

Aldershot MTSA. 
 

City of Burlington Capital 
Budget and Development 
Charges (DC) By-law and 
1120 Cooke Terms of 
Reference 
 
 

Collector Road  

A
la

n 
B

ry
k 

W
ay

 

Alan Bryk Way (South Service Road) extension eastward from the 
Aldershot GO Station to King Road. The City notes in the 2022 
MTSA – Area-Specific Planning Study that this connection will 

provide potential benefits but is cannot be assumed in the system 
until a future EA study is completed. 

Burlington Integrated Mobility 
Plan and 2022 MTSA – Area-

Specific Planning Study 

Local Roads  

M
as

on
ry

 
C

ou
rt

 Proposed to be extended east past the Aldershot Station South 
Parking Lot to Grove park and extended west past Waterdown Road 
to connect to the Emery Avenue extension and connect to existing 

Howard Road with a potential active transportation connection. 

2022 MTSA – Area-Specific 
Planning Study and 
supporting studies 

Em
er

y 
A

ve
nu

e 

Proposed to be extended north up to the Masonry Court extension 
with a potential active transportation connection. 

2022 MTSA – Area-Specific 
Planning Study and 
supporting studies 
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3.2 TRANSIT NETWORK  
3.2.1 Existing Transit Network 
The existing transit facilities provide reliable connections to the Downtown Burlington area, across the city, 
and connections to other cities as outlined in Table 4. As such, the level of transit accessibility provides a 
viable, non-automobile dependent travel mode choice for the tenants and visitors of the proposed building. 
This will serve to reduce private automobile usage for day-to-day travel and reduce parking demands. Table 4 
lists the transportation options available near the site.  
 
The existing transit network in the vicinity of the site is shown in Figure 11. 
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TABLE 4 EXISTING AREA TRANSIT NETWORK  

Route Closest Stop Headways1 Route Description 

BUS 

1 – Plains Waterdown Road 
/ Plains Road 
intersection  
(~ 400 m) 

10 minute 
intervals during 
the AM and PM 

peak hours  

The 1 Plains bus route operates between the Central 
Hamilton area to Appleby GO Station, generally in an 
east – west direction by Burlington Transit. The route 
also connects to Burlington GO station. 

4 – Central Masonry Court / 
Waterdown Road 

intersection 
(~ 150 m) 

30 minute 
intervals during 
the AM and PM 

peak hours. 

The 4 Central bus route operates between Aldershot 
GO Station to Appleby GO Station, generally in an 
east-west direction by Burlington Transit. The route 
also connects to the Downtown Burlington Terminal 
providing numerous subsequent connections.  

87 North Service 
- Aldershot 

Aldershot GO 
station North 

Parking Lot North 
Lot (~ 900 m) 

45 minute 
intervals during 
the AM and PM 

peak hours. 

The 87 North Service – Aldershot route operates 
between Aldershot GO Station to Burlington GO 
Station generally in an east-west direction by 
Burlington Transit.  

18 – Waterdown Masonry Court / 
Railway Road / 

Waterdown Road 
intersection 
(~ 150 m) 

30 minute 
intervals during 
the AM and PM 

peak hours. 

The 18 Waterdown route operates between Aldershot 
GO Station and the Waterdown area, by Hamilton 
Street Railway. The route runs generally in a north-
south direction along Waterdown Rd, with multiple 
stops in the Waterdown area for transfers to the 
myRide on-demand area of Waterdown. 

TRAIN 

Lakeshore West Aldershot GO 
Station South 
Parking Lot 
(~600 m) 

15 to 30 minute 
intervals for 
eastbound 

direction during 
AM and 

westbound 
direction for PM 
peak hours. 30 
minute to hourly 
service outside 

of peak / 
weekends. 

The Lakeshore West GO Train line operates from 
either Niagara Falls GO, West Harbour GO or 
Hamilton GO Centre to Union Station in Downtown 
Toronto. The Lakeshore West line provides 
connections to Niagara, Hamilton, Oakville, 
Mississauga, and Toronto. Trains run express from 
Clarkson GO to Union Station for EB direction during 
AM and WB direction for PM peak hours. 

VIA Rail Aldershot GO 
station North 

Parking Lot (900 
m) 

4 Eastbound 
and 4 

Westbound 
trains daily  

The VIA Rail line operates from Windsor to Union 
Station in Downtown Toronto. This train provides 
connections to Oakville, Brantford, Woodstock, 
London, and Chatham. 

STATION  

Aldershot GO 
Station  

South Lot 
(~ 600 m)  

 
North Lot 
(~ 900 m) -- 

Further to the above-mentioned transit services, 
Aldershot GO Station provides service to GO Bus 15 
to Brantford Bus Terminal, GO Bus 17 to University of 
Waterloo via Guelph and Kitchener. Go Bus routes 
18K provides service to Brock University via Hamilton 
and St Catherines. GO Bus routes 18, 18A, 18B, 18C, 
18F, 18G, and 18J provides connections between 
Hamilton GO Centre or West Harbour GO to union 
Station in Toronto to supplement train service. 

Notes: 
1. Based on most recent schedules available on transit websites. 
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3.2.2 Future Transit Network 
The Halton Region Transportation Master Plan (TMP) establishes plans for its future transit system in order to 
support population and employment forecasts to increase by 7% and 10% respectively from 2011 to 2031 in 
the City of Burlington, meet future transit mode share targets of 20% transit trips by 2031, and enhance the 
conventional transit system.  
 
The focus of the improvements is both on external transit demand, making up transit trips going outside of the 
City as well as internal transit demand making up trips remaining within the City. Further to the enhancement 
of transit services, the Region acknowledges that a commitment to transit-supportive developments, policies 
and implementation of a transit supportive road network will help both accommodate and facilitate the 
forecasted future transit demands.   
  

3.2.2.1 External Transit Network Improvements  

Metrolinx is proposing to improve GO Transit train services along the Lakeshore West line with 15-minute 
service throughout the day between Toronto and Aldershot GO Station, and with hourly service between 
Hamilton and Toronto seven days a week.  
 
Aldershot GO Station south parking lot expansion is expected to take place in two phases. Phase 1 will add 
569 spaces by 2023 and Phase 2 will add 369 spaces by 2033 (if needed).  
 

3.2.2.2 Internal Transit Network Improvements  

According to the City of Burlington Official Plan, Plains Road at Waterdown Road up to the CN rail bridge is 
identified as a frequent transit corridor and mobility hub connector. As a result, the City envisions there will be 
enhanced levels of transit service and complete streets to help provide a seamless integration between all 
modes of transportation.  
 
Furthermore, the site is located within the primary growth area making the roads in the vicinity of the site 
priority on providing the most convenient and reliable transit service in the City. Municipal transit services and 
facilities growth will be focused on these areas.  
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3.3 ACTIVE TRANSPORTATION NETWORK  
3.3.1 Existing Active Transportation Network  
The existing active transportation network and sidewalks support travelling to and from the site by walking or 
cycling. All bus stops within the vicinity of the site previously mentioned in Table 4 are accessible via walking 
or cycling with the exception of the North Aldershot Lot which is currently only accessible via walking. The 
cycling accessibility to the Aldershot GO station is proposed to be resolved in the future with the extension of 
bike lanes along Waterdown Road.  
 
In the vicinity of the site, sidewalks are provided along most of the road corridors. Sidewalks are provided on 
both sides of Plains Road and Waterdown Road up to Masonry Court. Sidewalks are provided on one side of 
Masonry Court, Cooke Boulevard, Emery Avenue, Alan Bryk Way, and one side of Waterdown Road north of 
Masonry Court. 
 
The existing cycling network in the City is illustrated in Figure 12. 
 

3.3.2 Future Active Transportation Network  
The City of Burlington Cycling Plan proposes the expansion of the existing cycling network to provide options 
to encourage residents and visitors to use active transportation for a range of trip types and purposes. The 
proposed cycling network is illustrated in Figure 13. 
 
The proposed improvements outlined in the cycling plan in close proximity to the site include:  

• Protected bikeways along Plains Road, Alan Bryk Way and Waterdown Road up to the CN rail bridge; 
• Multi-use trail along CN rail from Gallagher Rd to Howard Road; 
• Highway interchange crossing along Waterdown from the CN rail bridge to North Service Rd; 
• Local street ‘bikeway’ facility along Masonry Court, Cooke Boulevard (conceptual); 
• Multi-use path along Waterdown Road north of North Service Road; and 
• Painted bike lane along North Service Road. 

 
The Draft Aldershot MTSA studies show there will be numerous recreational, retail, commercial, and 
employment uses within walking or cycling distance from the site. The high level of proposed active 
transportation route integration surrounding the site, will offer an attractive and viable travel alternative for 
tenants and visitors of the proposed building. As such, reducing their need to use a private vehicle on a day-
to-day basis.  
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4.0 VEHICLE PARKING CONSIDERATIONS 

4.1 ZONING BY-LAW 2020 REQUIREMENTS 
A zoning amendment is proposed to reduce the in-force parking requirements for the site, recognizing the 
location of the site within an MTSA, direct access to the Aldershot GO Station, and a comprehensive TDM 
program outlined in Section 7.0.  
 
The following sections outline the in-force zoning bylaw and proposed amendment. 
 

4.2 ZONING BY-LAW 2020 VEHICLE PARKING REQUIREMENTS 
The site is currently zoned as a Mixed-Use Corridor Zone (MXC-26) in the City of Burlington Zoning By-law 
2020. The in-force parking standards for apartment buildings are based on the site’s location as a primary 
growth area in the Growth Framework (Schedule B-1) of the City Official Plan (2020).  
 
The applicable minimum off-street vehicle parking rates to the site as outlined in Zoning By-law 2020 
(amended) are summarized in Table 5. 
 

TABLE 5 ZONING BY-LAW 2020 (AMENDED) MINIMUM VEHICLE PARKING REQUIREMENTS 

Land Use / Unit Type # of Units / GFA1 Minimum Parking Rate Minimum Number of 
Parking Spaces 

  Residential 

Resident Units 1,165 units 1.25 spaces / unit 1,456 spaces 

Resident Sub-Total 1,165 units  1,456 spaces  

Non-Resident 

Residential Visitors 1,165 units n/a2 - 

Commercial-Retail2 495 m2 GFA 3.5 spaces / 100 m2 GFA 17 spaces 

Non-Resident Sub-Total 17 spaces 

SITE TOTAL (inclusive of resident visitor parking) 1,473 spaces 
Notes: 
1. Parking calculations are based upon site statistics provided by Core Architects Inc. dated June 23, 2023. 
2. Resident visitor spaces are included in the resident parking requirement as noted in Table 1.2.6 for an apartment building use 

in Part 1 of the Zoning By-law.  
3. Maintenance spaces are not required as per Section 2.25 - Off-Street Parking and Loading Requirements of Zoning By-law 

2020 within the primary growth area requirements.  
 
Based on the foregoing, the minimum off-street vehicle parking requirements applicable to the site as per 
City’s latest Zoning By-law 2020 requires the provision of 1,456 resident parking spaces (inclusive of visitor 
parking) and 17 commercial-retail related parking spaces, resulting in a total required parking supply of 1,473 
parking spaces.  
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4.3 PROPOSED PARKING SUPPLY  
The parking supply standards of Zoning By-law 2020 are considered to overstate the parking requirements of 
the proposed development, given: 

• the site’s location within an MTSA,  
• the direct adjacency of the site to the Aldershot GO Station higher-order transit service,  
• the City’s ongoing review of parking that is expected to establish new rates for the MTSA, 
• transportation planning principles and policies supporting a reduced parking supply to change travel 

behaviour; and  
• a series of Transportation Demand Management (TDM) measures incorporated in the development, 

designed to support the use of non-automobile travel modes. 
 
The site is proposed to be supplied with 1,037 residential spaces (0.89 per unit) and 100 non-residential 
spaces (0.09 spaces / unit) to be shared between the commercial-retail users and the residential visitors, 
resulting in a total of 1,137 parking spaces (0.97 spaces / unit overall) as summarized in Table 6.  
 
Approximately six (6) spaces will be provided at grade with a direct relationship to the retail uses on the site, 
and the remaining 1,131 spaces will be located below-grade within the underground parking structure of six 
(6) levels.  
 

TABLE 6 PROPOSED PARKING SUPPLY 

Land Use / Unit Type # of Units / GFA1 Parking Supply Parking Location 

  Residential 

Residential 1,165 units 
1,037 spaces  

 
Effective Rate: (0.89 spaces / unit) 

1037 spaces 
below grade  

 

Resident Sub-Total 1,165 units 1,037 spaces    

Non-Resident 

Non-Residential  
(Shared between 
commercial-retail and 
visitors) 2 

1,165 units 
100 spaces  

 
Effective Rate: (0.09 spaces /unit) 

94 spaces 
below-grade  

 
6 spaces at-

grade 

Non-Resident Sub-Total 1,165 units 100 spaces  

SITE TOTAL 1,137 spaces  
(0.98 spaces / unit)  

Notes: 
1. Parking calculations are based upon site statistics provided by Core Architects Inc. dated June 23, 2023. 
2. Maintenance vehicles can be accommodated in the non-residential parking supply as the demand patterns for maintenance 

vehicles and visitor parking are different.  
 
A rate of 0.97 spaces per unit adopted for the site is understood to be supported by City staff (if accompanied 
by a robust TDM plan) per ongoing discussions with City staff (see Appendix D). 
 
The proposed parking supply is less than the required parking supply of 1,473 spaces as outlined in Zoning 
By-law 2020 (amended), and exceeds the City supported (with robust TDM) parking standard of 0.97 spaces / 
unit.   
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5.0 LOADING CONSIDERATIONS 

5.1 ZONING BY-LAW 2020 LOADING REQUIREMENTS 
The prevailing City of Burlington Zoning By-law 2020 requires that at least one off-street loading space shall 
be provided in conjunction with every principal building. As a result, the proposed development requires three 
(3) loading spaces. 
 

5.2 PROPOSED LOADING SUPPLY & FACILITIES 
Five (5) loading areas are proposed to service the needs of the proposed development. From the five (5) 
loading areas, (2) formal lay-by waste collection spaces are proposed to support the typical loading / garbage 
activities and three (3) informal moving spaces are proposed to support the deliveries and moving activities 
associated to the development. The two (2) lay-by waste collection spaces are located within the site’s turning 
circle, one (1) located in front of Building A and the second space located in front of Building B and C. The 
three (3) informal moving spaces are proposed within each building’s envelope to service the loading needs 
of each residential building. To summarize, Building A will be served by one (1) formal loading space and one 
(1) informal space, Buildings B and C will be each served by one (1) informal space and have a shared formal 
space to support the commercial and residential functions of the buildings.  
 
Access to the loading spaces is provided from the new east-west internal driveway off the Cooke Boulevard 
extension.  
 
Although the proposed loading supply does not meet the required three (3) loading spaces, two (2) of the 
proposed loading spaces contribute towards the minimum requirement while the three (3) moving spaces will 
complement the supply. Thus, it is BA Group’s opinion that the proposed loading scheme will be able to 
support the commercial and residential functions of the proposed development as each building will be 
equipped with an informal moving space and be supported by a formal waste collection space. A Waste 
Management Planning Review memorandum, dated February 15, 2023, has been provided by Dillon 
Consulting Ltd., and provides details on the waste collection scheme, which has been reviewed by the Region 
of Halton and City of Burlington and has been supported in principle. The draft zoning by-law amendment will 
facilitate the provision of two formal loading spaces for the proposed development. 
 
A series of vehicle manoeuvring diagrams (VMDs) are provided in Appendix E, illustrating the manoeuvring 
requirements of a Halton Region garbage truck, single unit truck, and Ford 350 Cube Van.  
 
A detailed operation and layout of each loading area will also be further refined as part of subsequent site 
plan applications for the site.  
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6.0 BICYCLE PARKING CONSIDERATIONS 

6.1 BICYCLE PARKING STANDARDS  
The City of Burlington Zoning By-law 2020 does not contain bicycle parking requirements for residential 
apartment buildings. Given that there is no provision of bicycle parking for residential buildings, various 
planning documents, including the Halton Region Active Transportation Master Plan (May 2015) recognizes 
the benefits to including bicycle parking in order to provide residents with greater transportation options and 
reduce auto dependency. Additionally, the Burlington City-Wide Parking Standards Review, a report prepared 
by IBI Group in July 2017 recommends the provision of bicycle parking for residential buildings and retail 
stores.  
 
As per Section 4.2.2. of the Burlington City-Wide Parking Standards Review, it states that “for the purpose of 
this document, the expanded Mixed-Use Activity Area will be referred to “Intensification Areas”. As per the 
report’s Exhibit 4.1: Mixed Use Activity Areas, the site falls within the Mixed Use Activity Area, which is 
classified as an “Intensification Areas” for the purpose of determining the applicable bicycle parking standards 
to the site.  
 
The bicycle parking rates as outlined in the Burlington City-Wide Parking Standards Review (2017) and 
applied to the site are summarized in Table 7. 
 

TABLE 7 CITY RECOMMENDED BICYCLE PARKING STANDARDS (INTENSIFICATION AREAS)  

  Units / GFA1 Minimum Rate Minimum Requirement 

Apartment Units 1,165 units 
Long-Term: 0.5 spaces / unit 583 spaces 

Short-Term: 0.05 spaces / unit 58 spaces 

Retail  495 m2 

Long-Term: 2 spaces +1 space / 
1000 m2 GFA 3 spaces 

Short-Term: 3 spaces +1 space / 
1000 m2 GFA 4 spaces 

Total 
Long-Term 586 spaces 

Short-Term 62 spaces 

Total 648 spaces 
Notes: 
1. Based upon site statistics provided by Core Architects Inc. dated June 23, 2023. 
 
Based on the foregoing, the City’s minimum recommended bicycle parking requirements applicable to the site 
as per the Burlington City-Wide Parking Standards Review requires the provision of 586 long-term bicycle 
parking spaces and 62 short-term bicycle parking spaces, resulting in a total of 648 bicycle parking spaces. 
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6.2 PROPOSED BICYCLE PARKING SUPPLY 
A total of 676 bicycle parking spaces are proposed, including 596 residential long-term, 62 short-term and 18 
commercial bicycle parking spaces to serve the proposed development across three buildings.  
 
Each building contains at least one (1) bicycle room below-grade (P1-P2) that contains residential long-term 
bicycle parking spaces. Five (5) long-term bicycle rooms are located in the P1 level of the underground 
parking garage. Six (6) bicycle parking lockers are located in the P2 level of the underground parking garage.  
 
In addition to the below-grade bicycle parking, one (1) bicycle room at-grade that contains the remaining of 
the long-term bicycle parking spaces is provided in each building. One (1) residential short term bicycle room 
is located at-grade in Building C, with the remaining of the short-term spaces located outdoors at each 
building. 10 commercial bicycle parking spaces are located at-grade by the western retail entrance and eight 
(8) commercial bicycle parking spaces are located at-grade by the retail loading space.  
 
The proposed bicycle parking supply of 676 bicycle parking spaces meets and exceeds the recommended 
bicycle parking standards applicable to the site as per the Burlington City-Wide Parking Standards Review.  
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7.0 TRANSPORTATION DEMAND MANAGEMENT 
Transportation Demand Management (TDM) strategies encompass a range of policies, programs, services, 
and infrastructure to promote and facilitate the use of walking, cycling, public transit, telecommuting and 
carpooling as an alternative to single passenger vehicle travel. 
 
A central element of the transportation mobility goals of the 1120 Cooke Blvd site and surrounding Major 
Transit Station Area (MTSA) will be the adoption of a comprehensive TDM plan that supports growth around 
the Aldershot GO station within the Aldershot MTSA. The City of Burlington, Halton Region, and Province of 
Ontario embrace a range of enhanced TDM measures in MTSAs.  
 

7.1 EXISTING AREA TRAVEL CHARACTERISTICS  
The Transportation Tomorrow Survey (TTS) is a comprehensive travel survey that is conducted in the Greater 
Toronto and Hamilton Area (GTHA) once every five years. The survey collects information on how members 
of a household use the transportation system and categorizes data by geographical zone.  
 
A review of the 2016 TTS for the area surrounding the site revealed that while the majority of travel is 
conducted using an automobile, a considerable amount of home-based travel is conducted using transit and 
active transportation during the morning and afternoon peak periods. TTS Zones 4050, 4051, 4052, 4053, 
4054, and 4055 were analyzed in order to determine peak period travel modes for residents in the area. The 
data is summarized in Table 8. 

TABLE 8 AREA PEAK PERIOD TRAVEL MODE DISTRIBUTION 

Weekday 
Peak Period Auto Driver Auto 

Passenger Transit Walk Cycle Total 

AM 80% 11% 4% 1% 4% 100% 

PM 76% 13% 5% 1% 4% 100% 
Notes: 
1. Travel mode split calculated for home-based trips within TTS 2001 Zones 4050, 4051, 4052, 4053, 4054, and 4055. 
2. Based on 2016 TTS results for morning (6:00am – 8:59am) and evening (3:00pm – 5:59pm) peak periods. 
3. “Home based trip” purposes considered. 
4. Auto passenger trips include auto passenger, taxi passenger, and paid rideshare trips. 
 
Based on the most recent 2016 Transportation Tomorrow Survey data, approximately 76-80% of all home-
based trips taken during the weekday peak periods in the site’s vicinity were undertaken by auto drivers.  
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7.2 TDM PLAN OBJECTIVES 
The key objective of this TDM Plan is to reduce peak hour single occupant automobile traffic by focusing on 
three specific areas: 
 

1. Encourage and improve pedestrian/cycling convenience and promote use of non-automobile and low-
carbon travel modes (transit, cycling, walking, car-share); 

2. Reduce car dependence and the need for everyday single-occupant vehicle travel; and, 
3. Provide strategies that align with the enhanced transportation policies for MTSA’s 

Existing Area Travel Characteristics 
 

7.2.1 Major Transit Station Area (MTSA) 
The future site context will be served by a strong network of public transit services as well as pedestrian and 
cycling connections. The site is located within the Aldershot MTSA that is subject to a number of enhanced 
provincial, regional, and city policies that align with the TDM measures proposed. The location of the site is, in 
and of itself, highly supportive of encouraging non-auto travel and reducing car-dependence given its direct 
proximity and direct pedestrian connection to the Aldershot GO station. 
 
The Aldershot GO station area currently benefits from frequent two-way all-day service 7 days a week along 
the Lakeshore West line and has planned improvements to both the frequency and speed of its service in the 
future, which will only increase the convenience for local area residents accessing regional transportation via 
non-auto modes over time. The quality of existing and future service will be an immediate draw to future 
residents of the buildings planned on site to consider alternatives to single-occupant vehicle travel.  The Site 
is also uniquely positioned within the Aldershot MTSA to have direct pedestrian connections to the Aldershot 
GO station expansion lands, meaning residents are uniquely suited to step out their front doors and onto 
transit without crossing any public roads. 
 
The Aldershot GO MTSA is attached in Appendix A for reference.  
 
 
 
 
 
 
  

7.3 TDM PLAN STRATEGIES 
TDM strategies, above and beyond the site’s direct connection to the Aldershot GO station, have been 
developed to further support and encourage the use of non-auto modes of travel. 
 
TDM strategies have been selected based upon the site context and proposed land uses. These measures 
are summarized in Table 9. 
 
The table outlines which of the three general TDM plan objectives the strategy is targeting. 
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TABLE 9 RECOMMENDED SITE TDM MEASURES 

Measure Description TDM Plan Objective 

Reduced Vehicular 
Parking Supply 

Reduced automobile parking supply (relative to the in-
force bylaw) is proposed for the site given the Site’s 
location within an MTSA, direct adjacency and 
connection to Aldershot GO Station and related surface 
transit routes. 
 
While not considered a TDM measure by the City’s OP, 
the City’s OP policies note they will consider reduced 
parking requirements where a comprehensive TDM plan 
is submitted and implemented to the satisfaction to the 
City. 
 
Complements the Region’s OP policies to improve 
transportation network efficiency through TDM and 
TSM1. 
 
Supports provincial policy to provide alternative 
development standards, such as reduced parking within 
MTSA’s 
 

• Reduce car dependence 
and the need for everyday 
single-occupant travel. 

• Promote non-automobile 
travel modes. 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSAs 

“Unbundle Parking” 

This measure is also inherent to the reduced parking 
supply; since not all units will have a parking space, a 
sales program should be commenced which gives unit 
purchasers the option to reflect on the costs associated 
with alternative modes of transportation when buying a 
parking space. 
 
Identified in Halton Region TIS TDM Guidelines. 

• Reduce car dependence 
and the need for everyday 
travel. 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSAs 

Mixed Use (Multiple 
Land Uses) 

Permit resident visitors and retail visitors to share the 
overall supply of non-residential parking (100 spaces) in 
order to permit the efficient sharing between land uses. 
 
Complements the Region’s OP policies to improve 
transportation network efficiency through TDM and 
TSM1. 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSAs 

Site Plan – 
Walkways 

Direct and enhanced sidewalk facilities along Cooke 
Boulevard that provide direct connections to Aldershot 
GO and along Masonry Court. 
 
Identified in Halton Region TIS TDM Guidelines 
(bicycle/ped infrastructure). 

• Reduce car dependence 
and the need for everyday 
single-occupant travel. 

• Promote non-automobile 
travel modes. 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSA’s 

Transit Information 
Centre 

Provide an information centre within the proposed 
buildings that ensure current transit information sources 
(arrival times, route information, advisory notices) is 
conveniently available to all residents and visitors of the 
site. The information will be delivered via transit 
information screen located in a central location of the 
building (i.e. a front lobby) or electronic applications for 
smart phones or tablets. 
 
Identified in Halton Region TIS TDM Guidelines (multi-
modal marketing). 

• Promote non-automobile 
travel modes such as 
transit and car-sharing. 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSA’s. 
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Measure Description TDM Plan Objective 

Car-Share Program 

Explore opportunities to offer car-share service on the 
site, ideally with car-share stations (i.e. ZipCar, 
Communauto, etc) providing at-least two (2) car-share 
vehicles on-site. This will be further explored during the 
Site Plan Approval (SPA) process.  

• Reduce car dependence 
(and car ownership) and 
the need for everyday 
single occupant travel. 

Bicycle Parking 

A bicycle parking supply of 676 spaces (0.58 spaces / 
unit) including 596 long-term, 62 short-term and 18 
commercial spaces are proposed to serve the cycling 
needs of the site. This bicycle parking supply exceeds 
and meets the recommended bicycle parking standards 
(0.55 spaces / unit) for the City of Burlington.  
 
Identified in Halton Region TIS TDM Guidelines 
(bicycle/ped infrastructure). 

• Encourage and improve 
pedestrian/cycling 
convenience and promote 
use of non-automobile and 
low-carbon travel modes 
(transit, cycling, walking, 
car-share). 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSAs. 

Bike Repair 
Stations 

Provide a bicycle repair / maintenance station within the 
residential bike parking storage area or near 
commercial-retail bicycle parking locations within the 
site. 

• Encourage and improve 
pedestrian/cycling 
convenience and promote 
use of non-automobile and 
low-carbon travel modes 
(transit, cycling, walking, 
car-share). 

Ride-Sharing 
(Carpool) Program 

Explore opportunities to offer ride-sharing programs 
originating within the building to reduce car dependence 
for commercial-retail employees and promote carpooling 
and transit. 
 
Identified in Halton Region TIS TDM Guidelines. 

• Reduce car dependence 
and the need for everyday 
travel. 

• Promote use of non-
automobile and low-carbon 
travel modes. 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSAs. 

•  

Travel Mode 
Information 
Brochures 

Each new resident receives a brochure and/or receives 
an email informing them of the different available travel 
options aside from driving a personal vehicle, including 
an overview of transportation (sidewalk connections, 
cycling routes, and transit) in the area. 
 
Identified in Halton Region TIS TDM Guidelines (multi-
modal marketing). 

• Reduce car dependence 
and the need for everyday 
travel. 

• Make it easy and attractive 
for people to walk and 
cycle. 

• Promote car-sharing and 
transit. 

• Provide strategies that 
align with the enhanced. 
transportation policies for 
MTSAs. 

Community 
Marketing Outreach 

 
It is recommended that an event should be held around 
the time of building launch focused on disseminating 
information about sustainable travel options (i.e. the 
Travel Mode Information Packages), to explore ride-
sharing programs for residents.  
 

• Reduce car dependence 
and the need for everyday 
travel.  

• Promote car-sharing. 
• Provide strategies that 

align with the enhanced 
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Measure Description TDM Plan Objective 

Identified in Halton Region TIS TDM Guidelines (multi-
modal marketing). 
 

transportation policies for 
MTSAs 

 
Subsidized Transit 
Passes  

Provide subsidized transit passes to first time residents 
in order to promote the use of public transit.  
 
Identified in Halton Region TIS TDM Guidelines 
(subsidized transit programs). 
 

• Promote use of non-
automobile and low-carbon 
travel modes (transit, 
cycling, walking, car-
share). 

• Provide strategies that 
align with the enhanced 
transportation policies for 
MTSAs 

Notes: 
1. TSM = Transportation Supply Management 
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8.0 TRAFFIC VOLUME FORECAST  

8.1 TRAFFIC ANALYSIS SCENARIOS AND DESIGN PERIODS 
Traffic operations analyses have been undertaken during the weekday morning and afternoon street peak 
hours under the following conditions: 
 

• Existing traffic – traffic activity level under current conditions; 
• Future background traffic – traffic activity 15 years into the future, which includes allowances for 

corridor growth and background developments; and 
• Future total traffic – traffic activity 15 years into the future with the site developed and projected site 

generated traffic added to the road network. 
 
To provide a comprehensive traffic analysis review, additional traffic conditions were analyzed to improve 
operations along with sensitivity analysis scenarios. The analysis scenarios are as follows: 
 

• Baseline Analysis: Existing, background development including the Metrolinx parking lot expansion 
project, and site traffic. 

 
• Sensitivity Analyses: 

­ Existing traffic plus site activity only  
­ Existing, plus background development and site traffic (without Metrolinx parking lot 

expansion) 
 

Sensitivity analyses do not necessarily represent a built scenario but were explored to understand 
relative impacts of different development scenarios more fully. 

 
Future horizon periods are described further in Section 8.3.1 - Background Development and Corridor 
Growth. 
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8.2 EXISTING TRAFFIC VOLUMES 
Existing baseline traffic volumes were established at intersections within the study area for the weekday 
morning and afternoon peak periods using traffic count information obtained from the City of Burlington and 
Ministry of Transportation Ontario (MTO). Traffic count surveys were also undertaken by Spectrum Traffic 
Data Inc. on behalf of BA Group in 2021. A listing of the count data and courses are provided in Table 10. 
 

TABLE 10 EXISTING TRAFFIC DATA SOURCES 

Intersection Count Date Source  Time Periods 

S Service Road / Highway 403 EB 
On-Ramp & GO Station Lot Entrance 

Thursday, October 13, 2016 
Wednesday, November 2nd, 2022 

Tuesday, May 30th, 2023 

MTO 
Spectrum Traffic 

Data Inc.  

7:30 to 9:30 am 
4:00 to 6:00 pm 

S Service Road / GO Station Bus 
Loop Access 

Tuesday, March 2, 2021 
Wednesday, November 2nd, 2022 Spectrum Traffic 

Data Inc. Cooke Boulevard / Masonry Court Tuesday, March 2, 2021 
Wednesday, November 2nd, 2022 

Waterdown Road & N Service Road / 
Highway 403 WB On-Ramp 

Thursday, October 11, 2018 
Wednesday, November 2nd, 2022 

Tuesday, May 30th, 2023 

City of Burlington 
Spectrum Traffic 

Data Inc.  

Waterdown Road & Highway 403 WB 
Off-Ramp / Panin Rd 

Thursday, September 27, 2018 
Tuesday, May 30th, 2023 

Waterdown Road & Highway 403 EB 
Off-Ramp / S Service Road 

Wednesday, September 26, 2018 
Wednesday, November 2nd, 2022 

Tuesday, May 30th, 2023 

Waterdown Road & Masonry Court / 
Railway Road 

Thursday, June 21, 2018 
Wednesday, November 2nd, 2022 

Tuesday, May 30th, 2023 

Waterdown Road & Lasalle Park 
Road / Plains Road 

Tuesday, September 18, 2018 
 

Plains Road East & Cooke Boulevard Thursday, October 5, 2017 7:00 to 9:00 am 
4:00 to 6:00 pm 

 
BA Group has counted the area intersections a number of times following the end of Covid-related lockdown 
and gathering restrictions and after transit activity has resumed regular service levels. The most recent counts 
under taken occurred in May 2023 and were reviewed in comparison to 2021 and older pre-covid counts and 
considered representative of typical weekday conditions. 
 
2023 existing turning movement counts are provided in Appendix F. 
 
Existing, balanced baseline area traffic volumes for the weekday morning and afternoon peak traffic hours are 
summarized in Figure 14.  
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8.3 FUTURE BACKGROUND TRAFFIC VOLUMES 
Traffic growth in the site vicinity has been considered based upon an evaluation of traffic volume changes 
related to: 
 

• specific area development traffic (i.e. background development traffic); and, 
• general corridor growth on the area arterial roads (i.e. Waterdown Road and Plains Road) and 

Highway corridors (i.e. Highway 403). 
 

8.3.1 Background Development and Corridor Growth  
Traffic allowances were made for other proposed or approved developments in the area, based on a review of 
the Metrolinx Aldershot GO Station South parking lot expansion report and City of Burlington’s list of current 
development projects as of July 2023. These sites represent in the order of 3,119 residential units, 3,540 m2 
of non-residential uses including of retail, office and church uses, and 938 additional GO transit parking 
spaces. 
 
Area background developments are summarized in Table 11 together with a description of the key 
development statistics for each. Traffic allowances made for each development were based upon traffic 
impact studies submitted to the City of Burlington as part of the development application process, unless 
otherwise noted. 
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TABLE 11 AREA BACKGROUND DEVELOPMENTS  

Location Development Description Source / Trip Generation Notes 

Aldershot GO Station South 
Parking lot 

Phase 1 - 569 parking spaces 
Phase 2 - 369 parking spaces AECOM (dated August, 2020) 

35 Plains Road East 72 residential units 
279 m2 retail 

Paradigm Transportation Solutions 
Limited (dated April, 2016) 

92 Plains Road East1 49 residential units 
157 m2 office WSP (dated October, 2017) 

53 and 71 Plains Rd East 450 residential units 
1,208 m2 retail 

Paradigm Transportation Solutions 
Limited (dated December, 2017) 

1085 Clearview Avenue 160 residential units 
 

Paradigm Transportation Solutions 
Limited (dated December, 2018) 

1640, 1673, and 1751 Flatt 
Road and 1664 Waterdown 
Road 

924 residential units 
 Read, Voorhees & Associates (dated 

December, 2012) 

1350 Waterdown Road 1,126 m2 Church 
100 parking spaces 

As per discussion with City Staff, Traffic 
was not considered as part of this 

analysis due to the negligible amount of 
trips being generated during peak hours. 

 

1029 and 1033 Waterdown 
Road 

295 residential units 
189 m2 retail 

Crozier Consulting Engineers 
(December 2021) 

1062-1074 Cooke Boulevard 809 residential units 
581 m2 retail 

Crozier Consulting Engineers 
(September 2022) 

40-70 Plains Road East 360 residential units Paradigm Transportation Solutions 
Limited (dated December, 2020) 

Total Residential: 3,119 units 
Retail: 2,257 m2  
Office: 157 m2  

Church: 1,126 m2 
Notes: 
1. Traffic allowances made based on 1120 Cooke Boulevard forecasted residential site traffic distribution    
 
The specific traffic allowances that have been made for area background developments represent a broad 
reaching area and effectively contribute the following growth rates along the major corridor routes if 
considering the horizons below: 

• 5-Years: 2-18% per year 
• 10-Years: 2-9% per year 
• 15-Years: 2-6% per year 

 
Each of the background developments have TIS studies that range from 2012 to September 2022 (1 to 11 
years) that identify completion/occupancy dates of either less than 5 years from the date of each study or 
within 5 years from present day (i.e. 2028).  
 
Each of the background developments also have different statuses for development (i.e. appealed/OLT, 
approved, pre-construction, under review, or otherwise unknown) making the actual occupancy dates difficult 
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to ascertain with certainty. However, they represent considerable corridor growth above and beyond a 
generalized 2% rate per year on a capacity constrained corridor. 
 
Specific application of area background developments to represent background growth in this study’s 15-year 
horizon period is appropriate to represent traffic either directly contributed by the developments above or by 
generalized corridor growth. 
 
The future background traffic forecasts, given the above, are consistent across 5, 10, or 15 years. No 
allowances have been made to account for general traffic growth along these corridors over and above the 
site specific traffic allowances made for other area developments. It is reasonable to consider the general 
traffic growth along these corridors have been accommodated within the site specific area development traffic 
growth. 
 
Traffic volumes contributed by area specific development are illustrated in Figure 15. A sensitivity analysis 
was also conducted without the Aldershot GO Station South Parking lot given uncertainty around the timing of 
this expansion and it significant contributing impacts on the area road network. 
 
Traffic volumes contributed by area specific development (with the exception of Metrolinx’s South Parking Lot 
expansion) are illustrated in Figure 16. 
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8.3.2 Future Background Traffic Volumes  
The future background traffic volumes for the weekday morning and afternoon peak hours were developed by 
adding the above-mentioned allowances for the specific background development to base existing traffic 
volumes. The future background traffic volumes for the site with and without the expansion of the south 
parking lot of Aldershot GO Station are shown in Figure 17, and Figure 18 respectively. 
 
Construction of the expansion of the south parking lot of Aldershot GO Station proposed by Metrolinx was 
anticipated to commence construction during the spring of 2021. However, given the uncertainty of the 
application process, it is too unclear to include Metrolinx in the horizon years for the future background 
developments. Given this, BA Group conducted a sensitivity analysis and analyzed a traffic condition without 
Metrolinx’s expansion in the future background developments. Refer to Section 9.4 for the sensitivity 
analysis. 
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FIGURE 15   TOTAL BACKGROUND DEVELOPMENT TRAFFIC VOLUMES
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FIGURE 16  BACKGROUND DEVELOPMENT TRAFFIC VOLUMES
 (WITHOUT METROLINX PARKING LOT EXPANSION)
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8.4 SITE TRAFFIC VOLUMES 
8.4.1 Trip Generation  
Vehicular travel demand forecasts have been developed based on the 11th Edition of the Institute for 
Transportation Engineers (ITE) rates for the land use code 222: Multifamily Housing (High-Rise) and 
considered comparable with residential at existing mobility hub sites around Ontario. Based on the ITE 
adopted rates, the projected vehicle trip generation associated with site are outlined in Table 12. Overall, the 
site development is projected to generate 315 and 370 two-way residential vehicle trips during the AM and 
PM hours respectively. 
 

TABLE 12 RESIDENTIAL TRIP GENERATION  

 Number 
/ Size 

AM Peak Hour PM Peak Hour 

In Out 2-Way In Out 2-Way 

Adopted Trip Rate 1,165 
units 0.07 0.20 0.27 0.20 0.12 0.32 

Number of New Trips (1,165 units) 80 233 315 231 142 373 

Rounded1 80 275 315 230 140 370 
Notes: 
1. Rounded to the nearest 5 trips. 
 
Due to the ancillary nature of the at-grade commercial-retail, it is assumed that the commercial-retail trips will 
be primarily pass by-trips related to other uses and will not generate a substantial amount of additional traffic.  
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8.4.2 Trip Distribution and Assignment 
Site traffic was assigned onto the area road network based on the results of the 2016 Transportation 
Tomorrow Survey (TTS), prevailing traffic patterns and local area turn restrictions. General direction of 
approach percentages for site traffic was based on the results from the TTS and is summarized in Table 13. 
 

TABLE 13 SITE TRAFFIC DISTRIBUTION 

Street  Direction Inbound Outbound 

Waterdown Road 
North 5% 5% 

South 0% 0% 

North Service Road East 10% 10% 

Highway 403 
East 35% 45% 

West 15% 20% 

Plains Road  
East 30% 15% 

West 5% 5% 

Total 100% 100% 
Notes: 
1. Trip assignment is based on a review of TTS data related to home-based trips during the weekday morning and afternoon peak 

periods to/from 2006 TTS Zones 4050, 4051, 4052, 4053, 4054, and 4055. 
2.  Values rounded to nearest 5% 
 
The site is located in TTS Zone 4052. Zone 4053 has been included in the query in response to MTO 
comments. Zone 4053 consists of predominantly of undeveloped land and large commercial buildings such as 
IKEA Burlington, Fortinos grocery store with a large parking lot, Hydro One Burlington Transmission Station 
and retail stores along Plains Road East. Given this, the low number of existing residential traffic patterns 
within Zone 4053 did not influence the overall traffic distribution. 
 
The projected site vehicle traffic volumes are shown in Figure 19. 
 
TTS analysis is provided in Appendix G. 
 

8.5 FUTURE TOTAL TRAFFIC VOLUMES  
The future total traffic volume forecasts comprising the future background traffic with and without the south 
parking lot expansion with the addition of the site generated traffic volumes are illustrated in Figure 20 and 
Figure 21, respectively.  
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9.0 TRAFFIC OPERATIONS ANALYSIS 

9.1 ANALYSIS METHODOLOGY AND ASSUMPTIONS 
Traffic operations analyses have been completed using the Synchro (Version 11.0) capacity analysis software 
in accordance with the methodologies outlined in the Highway Capacity Manual (HCM) and Halton Region’s 
Transportation Impact Study Guidelines, and Ministry of Transportation (MTO) Traffic Impact Study 
Guidelines (at interchange intersections). 
 
The key performance indicator of the signalized intersection evaluation is an intersection performance index 
(volume to capacity ratio, or v/c), where a v/c index of 1.00 indicates ‘at or near capacity’ conditions.  
 
The key performance indicator of the unsignalized intersection / driveway analyses is an average delay per 
vehicle (in seconds) and a level of service (LOS) designation, where the LOS A (little delay) to LOS F 
(extended delay) range provides an understanding of the relative time a motorist may have to wait to 
complete a turn at an intersection or driveway. 
 
Signal Timings  
 
Existing traffic signal timing plans for all signalized intersections within the study area were obtained from 
Halton Region. Analyses were undertaken using these signal timing plans for existing conditions and modified 
(where required) for future background and future total traffic conditions 
 
The existing traffic signal timing plans are provided in Appendix H. 
 
Road Network Assumptions 
 
Base existing road network configurations are shown in Figure 9. Road network improvements, as described 
in Section 10.0, have been assumed in the analysis for future background and future total conditions. 
 
 
Saturation Flow Rates 
 
A base saturation flow rate of 1,900 passenger cars per hour of green time per lane (pcphgpl) was adopted as 
the base assumption within the Synchro analysis. This default rate was assumed in all analysis scenarios. 
 
Heavy Vehicle Assumptions 
 
Heavy and medium truck percentages incorporated into the analyses were based upon information obtained 
from observations made during existing intersection turning movement counts. 
 
The relative proportion of heavy vehicles within in the general traffic stream was used as the basis for the 
heavy vehicle adjustment factor inputs adopted within the Synchro analysis for both existing and future 
scenarios. Where necessary, heavy percentage changes were made for certain intersections in the future 
scenarios. 
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Peak Hour Factors 
The peak hour factors at the area intersection were calculated based on the existing traffic volume data 
extracted from the traffic count utilized in the study for the operations analysis. A peak hour factor of 0.92 was 
assumed for proposed driveway access. 
 
Lost Time Adjustments 
Lost time adjustments were set at a default of -1.0 seconds. The LTA parameter accounts for drivers taking 
advantage of the amber / all-red time (i.e. intergreen time) to clear the intersection (these vehicles are herein 
referred to as “sneakers”). A baseline adjustment of -1.0 seconds is applied to all signalized intersections in 
the study area during both peak hours (note that an uncalibrated Synchro model assumes that no vehicles 
complete their turn / movement on amber / all-red time). This recommended adjustment is a reasonable 
default calibration as it considers the on-field condition that drivers are either (a) unable to stop before the 
intersection as the signal suddenly goes from green to amber, or (b) more aggressive in traversing the 
intersection to avoid waiting for the next green phase (more common at busy urban intersections). 
 
For left-turning phases at busy urban intersections that are near or at-capacity, the left turn phases are often 
coded with a protected (i.e. left turns have right-of-passage) and permissive (i.e. pedestrians and through and 
right turn traffic have right-of-passage but left turns may proceed on a suitable gap) phases. In both phase 
types at a busy urban intersection, drivers will continue to advance into the intersection during the intergreen 
time following each phase’s respective green time based on explanations (a) and (b). This “consumed” 
intergreen time typically exceeds the recommended default LTA adjustment of -1.0 seconds. 
 
A field study capturing the “intergreen effect” was undertaken at the intersections of Waterdown Road / N 
Service Road & Highway 403 WB On-Ramp and the Waterdown Road / S Service Road & Highway 403 EB 
Off-Ramp. The LTA parameters applied in the Synchro model for the purposes of calibrating the in-field 
intergreen behaviour are summarized in Table 14. 
 

TABLE 14 INTERGREEN STUDIES AND LOST TIME ADJUSTMENT 

Movement Observed Number of Sneakers Applied Lost Time Adjustment 

 AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Waterdown Road / N Service Road & Highway 403 WB On-Ramp 

NBL 1 1.7 -1 -1.7 

Waterdown Road / S Service Road & Highway 403 EB Off-Ramp 

SBL 1.5 1.2 -1.5 -1.2 

 
 
 
Intergreen studies attached in Appendix I.  
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9.2 STUDY AREA INTERSECTIONS 
Traffic operations and new site traffic related impacts have been reviewed at the following area intersections 
through capacity analysis: 
 
Signalized 

• Waterdown Road / N Service Road & Highway 403 WB On-Ramp; 
• Waterdown Road / Panin Rd & Highway 403 WB Off-Ramp; 
• Waterdown Road / S Service Road & Highway 403 EB Off- Ramp 
• Waterdown Road / Masonry Court & Railway Road; 
• Waterdown Road & Lasalle Park Road / Plains Road; 
• S Service Road / Highway 403 EB Off-Ramp & GO Station Lot Entrance 
• S Service Road / GO Station Bus Loop Access;  
• Plains Road / Cooke Boulevard; and 
• Cooke Boulevard / Masonry Court (Proposed Signalization). 

 
Unsignalized 

• Masonry Court / Cooke Boulevard;  
• Waterdown Road / Site Driveway (West); and 
• Cooke Boulevard / Site Driveway (East). 
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9.3 TRAFFIC ANALYSIS SUMMARY 
A summary of the traffic analysis results for the signalized and unsignalized intersections within the study 
area is provided herein. Detailed Synchro analysis output sheets are included in Appendix J. 
 
The study area intersections can be define by three distinct characteristics: 

1. Highway 403/Waterdown Road Interchange & North Aldershot GO Entrance; 
2. Waterdown Road / Masonry Court & South GO Entrance; and, 
3. Plains Road Corridor. 

 

9.3.1 Highway 403 / Waterdown Road Operations 
The Highway 403 / Waterdown Road interchange has an unusual configuration that does not meet the typical 
Diamond I/C, Parclo B, or desirable Parclo A interchange configurations defined in the MTO’s Highway 
Corridor Management Manual. The existing configuration requires three signals to facilitate on/off ramp 
manoeuvres: 
 

1. The south signal is shared with the primary and only route to the north (and main) entrance for the 
Aldershot GO station; 

2. The centre signal is shared with Panin Road; and, 
3. The north signal is shared with the North Service Road. 

 
None of the on or off-ramp manoeuvres permit free-flow movement on or off the freeway. The highway’s 
eastbound on-ramp is served by an insufficient shared northbound-thru lane and insufficient southbound left 
turn lane, both constrained by bridge structures on either side of the intersection. 
 
The bridge widening over Highway 403 has been identified by the City in its Capital Budget to permit a five-
lane cross-section and active transportation along Waterdown Road. The bridge widening is not a 
requirement of the proposed development. This improvement has been identified in both the 2014 
Development Charges Background Study (at the time, for construction in 2016) and again in the 2019 
Development Charges Background Study / 2020 Capital Budget (for construction in 2028). 
 
As identified in the City’s Capital Budget: 
 

With the completion of the Waterdown Road/403 interchange, and planned 
intensification around the Aldershot GO Mobility Hub, use of Waterdown Road by 
vehicles, buses, cyclists and pedestrians is expected to increase significantly. There are 
presently capacity limitations along the bridge section over the 403. This will be a joint 
project with the Ministry of Transportation to widen the structure to provide a five lane 
cross section with on-road bike lanes and improved pedestrian facilities. 

 
The existing Aldershot GO station and Highway 403 Eastbound On-Ramp currently share the same access 
via Alan Bryk Way and existing GO Station traffic contributes to a large amount of traffic volumes on the 
critical movements of the intersection. Given that both the existing Aldershot GO station and Highway 403 EB 
On-Ramp are large vehicle traffic generators, the critical movements at this intersection are currently 
operating at or near theoretical capacity. 
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Alan Bryk Way is planned to be extended to King Road. This was formerly planned for 2017 (2014 DC 
Background Study), 2019 (2018 Capital Projects) and currently planned for 2023 (2019 DC Background 
Study). 
 
As identified in the City’s Capital Budget: 

 
This project involves the construction of the South Service Road (Alan Bryk Way) 
extension across the Aldershot GO Station property and provides for the City's share of 
a new bridge at the future crossing of South Service Road and Falcon Creek. The 
remainder of the South Service extension to King Road will be constructed through 
development, as it relates to the prosperity corridor. 
 
The timing, scope and limits of these proposed works may be impacted by the findings 
of the forthcoming QEW Prosperity Corridor Block Plan and Implementation Study. 

 
It not clear at this time whether extension of the Alan Bryk Way will provide improvements to or increase 
capacity issues for the Highway 403 Eastbound on-ramp. There is insufficient information on the development 
and trip generation potential in the prosperity corridor land parcels along this corridor to understand relief or 
impacts of this improvement. We expect this road extension and growth related to the trip generation potential 
of the overall Mobility Study area are expected to be reviewed as part of the Prosperity Corridor Study and 
Secondary Plan Study processes that are currently underway. 
 
The Waterdown Road bridges (over Highway 403 and CN Rail) and eastbound on-ramp interchange will 
require significant improvements regardless of development of the subject site. The MTO and City have 
identified the need to widen the bridge over Highway 403 in order to implement a five-lane section and add 
active transportation. Mitigating improvement measures have been identified in the following sections, should 
background development proceed at the high rate projected for 2026 (from 6 to 17% per year) based on the 
list of approved and appealed developments. It is important to note that this bridge widening is not required 
for the proposed development.  
 
The impact related to site traffic is minor and can readily be accommodated within the interchange 
improvements that continue to be forthcoming in the City’s Capital Budget and are already required to 
address existing and future background conditions. 
 
Detailed analysis results for the Highway interchange are provided in Section 9.3.4. 
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9.3.2 Waterdown Road / Masonry Court - South GO Entrance 
The intersection of Waterdown Road / Masonry Court serves as the primary entrance for the South Aldershot 
GO entrance, as well as the only public access via Waterdown Road to the east side of the draft Mobility 
Study lands, between Highway 403 and Plains Road. 
 
The existing southbound left lane storage at this intersection is insufficient for peak morning peak hour 
queuing activity and is recommended to be extended.  Metrolinx has also acknowledged this intersection will 
experience capacity and queuing issues with the introduction of new traffic. With regard to geometric 
improvements, the 2017 TIS for Aldershot GO states: 
 

The two intersections providing ingress/egress for the station (Waterdown 
Road/Aldershot Access Road and Waterdown Road/Masonry Court) are shown to 
require geometric changes to accommodate the future traffic growth in the vicinity of the 
station and traffic growth at the station itself. Due to the constrained nature of the site 
and the municipal planning direction provided to Metrolinx, it is recommended that 
signal improvements be implemented immediately, and that geometric changes to the 
road network be deferred in the short-term to encourage GO Station users to access 
the station outside of the AM and PM peak hours, or to access the station via municipal 
transit services. 

 
New Metrolinx traffic related to the South Lot expansion contributes more than twice the existing volume on 
the southbound left movement during the morning peak hour at Waterdown Road / Masonry Court, as shown 
in Figure 22. 
 
Given the direction that Metrolinx is expecting travel behaviour to spread outside of the peak periods, we have 
conducted a sensitivity analysis for the southbound left turn movement at this intersection (with and without 
new Metrolinx traffic) to evaluate the site traffic contribution to road network improvements. 
 
Detailed analysis results for the Highway interchange are provided in Section 9.3.4. 
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FIGURE 22:  WATERDOWN ROAD & MASONRY COURT, FUTURE SOUTHBOUND LEFT TRAFFIC, 

CRITICAL MORNING PEAK HOUR 

9.3.3 Plains Road Corridor 
Future Site traffic can be acceptably accommodated on the left and right turn movements at the intersection 
of Plains Road / Cooke Boulevard. Site traffic travelling to/from the south and west is expected to have 
minimal impact on the turning movements at Plains Road / Waterdown Road and Plains Road / Emery Road.  
 
Application of background development traffic indicates that the left and right turns at Waterdown Road / 
Plains Road will worsen over time. The introduction of a grid network road system, as contemplated by the 
draft Mobility Study will reasonably improve routing options for this traffic growth, without the need to expand 
turning lanes at the major intersections. 
 

9.3.4 Signalized Intersection Analysis 
9.3.4.1 Waterdown Road / N Service Road & Highway 403 WB On-Ramp 

The Waterdown Road / N Service Road & Highway 403 WB On-Ramp intersection is signalized with typical 
cycle lengths of 100 seconds and 110 seconds during the weekday morning and afternoon peak periods, 
respectively. 
 
A summary of the existing, future background and future total operations is shown in Table 15. A summary 
with improvements applied to the future background and future total scenario is shown in Table 16. 
Improvements are described in the following sections.  
 
A summary of the 50th percentile and 95th percentile queues are summarized in Table 17. 
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Existing Conditions 
Under existing traffic conditions, the Waterdown Road / N Service Road & Highway 403 WB On-Ramp 
intersection operates under acceptable conditions with overall v/c ratios of 0.32 and 0.73 during the weekday 
morning and afternoon peak hours, respectively. The northbound left movement approaches theoretical 
capacity with an individual v/c ratio of 0.94 during the weekday afternoon peak hour. 
 
Under existing traffic conditions, the 95th percentile queue in the afternoon peak period exceeds the available 
northbound left storage of approximately 90 metres. 
 
Future Background Conditions 
Under future background traffic conditions, with the addition of traffic allowances associated with background 
developments, the Waterdown Road / N Service Road & Highway 403 WB On-Ramp intersection begins to 
operate under very busy conditions, over theoretical capacity during the weekday afternoon peak hour with an 
overall v/c ratio of 1.01. The critical movement is the northbound left movement, which operates with an 
individual v/c ratio of 1.70 in the afternoon peak hour.   
 
In order to minimize the traffic impacts at the Waterdown Road / N Service Road & Highway 403 WB On-
Ramp intersection, a lane configuration improvement is recommended to convert the existing northbound left 
configuration into a dual northbound left turn lane in the future. It is also recommended to modify the signal 
timing plan to increase the time for the northbound left phase during the afternoon peak hour.  
 
The above-noted improvements are recommended to keep the existing and future conditions below capacity. 
 
With the implementation of the proposed improvements, the future background scenario operates below 
capacity during the weekday morning and afternoon peaks hours, with overall v/c ratios of 0.43 and 0.79, 
respectively. The northbound left movement operates under capacity during the afternoon peak hour, with an 
individual v/c ratio of 0.79.  
 
 
Future Total Conditions 
Future total conditions at the Waterdown Road / N Service Road & Highway 403 WB On-Ramp intersection 
have been assessed, considering improvements required to address background development growth and 
the addition of site traffic to individual intersection movements. 
 
The site adds a minor amount of traffic to the critical northbound left during the afternoon peak hour as shown 
in Figure 23. 
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Future total conditions remain below capacity with the implementation of the proposed movements, with the 
intersection operating with overall v/c ratios of 0.49 and 0.81 during the weekday morning and afternoon peak 
hour, respectively.   
 
  

FIGURE 23:  WATERDOWN ROAD / N SERVICE ROAD & HIGHWAY 403 WB ON-
RAMP, FUTURE NORTHBOUND LEFT TRAFFIC, CRITICAL AFTERNOON PEAK HOUR 
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Summary 
Site-related impacts are anticipated to be minor relative to future background conditions and remain within the 
capacity limits of the intersection. 
 
Dual northbound left lanes are recommended at this intersection.  
 
With modifications, the future total 95th percentile queues for the future total scenario can be accommodated 
in the available storage under weekday morning and afternoon peak periods. Given this, the proposed 
development does not impact the queues for the northbound left turn lane. 
 
Further improvements to bring this interchange and regional facility below typical critical thresholds of 0.75 
and 0.85 are expected to be reviewed as part of the Prosperity Corridor Study and Secondary Plan Study 
processes that are currently underway. 
 
Based on the foregoing, the traffic generated by the site can be acceptably accommodated at the intersection 
of Waterdown Road / N Service Road & Highway 403 WB On-Ramp. 
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TABLE 15 WATERDOWN ROAD / N SERVICE ROAD & HIGHWAY 403 WB ON-RAMP CAPACITY RESULTS 

Key Movements Existing Future Background Future Total  

v/c LOS v/c v/c v/c LOS 

WBL 0.42 (0.43) D (C) 0.51 (0.53) D (C) 0.52 (0.58) D (C) 

WBT 0.45 (0.77) D (D) 0.41 (0.79) D (D) 0.40 (0.80) D (D) 

WBR 0.02 (0.08) D (C) 0.04 (0.11) D (C) 0.04 (0.11) D (C) 

NBL 0.36 (0.94) A (D) 0.75 (1.70) C (F) 0.82 (1.77) C (F) 

NBTR 0.28 (0.39) A (C) 0.38 (0.68) B (C) 0.40 (0.69) B (C) 

SBL 0.21 (0.26) A (C) 0.36 (0.45) A (C) 0.37 (0.46) A (C) 

SBTR 0.20 (0.53) A (D) 0.41 (0.76) B (D) 0.43 (0.75) B (D) 

Overall 0.32 (0.73) B (C) 0.48 (1.01) B (F) 0.52 (1.03) B (F) 

Analysis Notes • Existing Lane Configuration 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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TABLE 16 WATERDOWN ROAD / N SERVICE ROAD & HIGHWAY 403 WB ON-RAMP (WITH IMPROVEMENT) CAPACITY RESULTS 

Key Movements Existing Future Background (With Improvements) Future Total (With Improvements)  

v/c LOS v/c v/c v/c LOS 

WBL 0.42 (0.43) D (C) 0.51 (0.63) D (D) 0.52 (0.70) D (D) 

WBT 0.45 (0.77) D (D) 0.40 (0.94) D (E) 0.40 (0.95) D (E) 

WBR 0.02 (0.08) D (C) 0.04 (0.11) D (C) 0.04 (0.11) D (C) 

NBL 0.36 (0.94) A (D) 0.42 (0.78) A (C) 0.49 (0.79) B (C) 

NBTR 0.28 (0.39) A (C) 0.40 (0.60) B (C) 0.40 (0.61) B (C) 

SBL 0.21 (0.26) A (C) 0.35 (0.40) A (C) 0.37 (0.42) A (C) 

SBTR 0.20 (0.53) A (D) 0.38 (0.67) B (D) 0.39 (0.71) B (D) 

Overall 0.32 (0.73) B (C) 0.43 (0.79) B (C) 0.49 (0.81) B (D) 

Analysis Notes  • Dual northbound left turn lane 
• PM Signal timing modifications 

• Dual northbound left turn lane 
• PM Signal timing modifications 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour)  
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TABLE 17 WATERDOWN ROAD / N SERVICE ROAD & HIGHWAY 403 WB ON-RAMP (WITH IMPROVEMENTS) QUEUE LENGTHS 

Key Movements Existing Future Background (With Improvement)  Future Total (With Improvement)  

50th 95th 50th 95th 50th 95th 

NBL 4.3 (99.1) 26.5 (#154.4) 10.9 (38.4) 33.9 (76.6) 18.4 (54.5) 43.9 (82.3) 
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9.3.4.2 Waterdown Road / Panin Road & Highway 403 WB Off-Ramp 

The Waterdown Road / Panin Road & Highway 403 WB Off-Ramp intersection is signalized with typical cycle 
lengths of 100 seconds and 110 seconds during the weekday morning and afternoon peak periods, 
respectively. A summary of the traffic analysis results for this intersection is shown in Table 18. 
 
A summary of the 50th percentile and 95th percentile queues are summarized in Table 19. 
 
Existing Conditions 
Under existing traffic conditions, the Waterdown Road / Panin Road & Highway 403 WB Off-Ramp 
intersection operates under acceptable conditions with overall v/c ratios of 0.42 and 0.43 during the weekday 
morning and afternoon peak hours, respectively.  
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments and general background corridor traffic growth, the Waterdown Road / Panin Road & Highway 
403 WB Off-Ramp intersection operates under acceptable conditions with overall v/c ratios of 0.57 and 0.67 
during the weekday morning and afternoon peak hours, respectively. 
 
Future Total Conditions 
With addition of site-related traffic under future total traffic conditions, the Waterdown Road / Panin Road & 
Highway 403 WB Off-Ramp intersection operates under acceptable conditions with overall v/c ratios of 0.62 
and 0.73 during the weekday morning and afternoon peak hours, respectively. As described in Section 8.3.1, 
this condition is representative of a build out condition, as well as 5- and 10-year beyond build-out horizons.  
 
Summary 
Site-related impacts are anticipated to be minor at this intersection during the weekday morning and afternoon 
peak hours. 
 
The future total 95th percentile queues can be accommodated in the available storage under weekday 
morning and afternoon peak periods. 
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TABLE 18 WATERDOWN ROAD / PANIN ROAD & HIGHWAY 403 WB OFF-RAMP CAPACITY RESULTS 

Key 
Movements 

Existing Future Background Future Total 

v/c LOS v/c LOS v/c LOS 

EBLTR 0.01 (0.00) D (A) 0.01 (0.00) D (A) 0.01 (0.00) D (A) 

WBL 0.58 (0.52) D (D) 0.70 (0.65) D (D) 0.74 (0.74) D (D) 

WBR 0.09 (0.11) D (D) 0.12 (0.56) C (D) 0.12 (0.52) C (D) 

NBLT 0.40 (0.39) B (A) 0.56 (0.63) B (A) 0.61 (0.67) B (A) 

SBTR 0.20 (0.24) A (A) 0.35 (0.35) A (A) 0.36 (0.37) A (A) 

Overall 0.42 (0.43) B (B) 0.57 (0.67) B (B) 0.62 (0.73) B (B) 

Analysis Notes • Existing Lane Configuration 
Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
 

TABLE 19 WATERDOWN ROAD / PANIN ROAD & HIGHWAY 403 WB OFF-RAMP QUEUE LENGTHS 

Key Movements Existing Future Background  Future Total 

50th 95th 50th 95th 50th 95th 

WBL 27.3 (21.1) 38.9 (31.9) 41.5 (36.4) 55.6 (49.2) 44.5 (46.1) 61.6 (64.4) 

WBR 0.0 (0.0) 16.0 (19.5) 0.0 (22.3) 17.2 (52.5) 0.0 (21.8) 17.7 (54.9) 
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9.3.4.3 Waterdown Road / S Service Road & Highway 403 EB Off-Ramp 

The Waterdown Road / S Service Road & Highway 403 EB Off-Ramp intersection is signalized with typical 
cycle lengths of 100 seconds and 110 seconds during the weekday morning and afternoon peak periods, 
respectively.  
 
A summary of the traffic analysis results for this intersection are shown in Table 20. A summary of the traffic 
analysis results for this intersection with the proposed improvements applied is shown in Table 21. 
 
A summary of the 50th percentile and 95th percentile queues are summarized in Table 22. 
 
Existing Conditions 
Under existing traffic conditions, the Waterdown Road / S Service Road & Highway 403 EB Off-Ramp 
intersection operates under capacity conditions with overall v/c ratios of 0.70 and 0.56 during the weekday 
morning and afternoon peak hours, respectively.  
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments, the Waterdown Road / S Service Road & Highway 403 EB Off-Ramp intersection begins to 
operate under very busy conditions during the weekday morning and afternoon peak hours with overall v/c 
ratios of 1.00 and 0.95, respectively. The northbound through right and southbound left movements are the 
most critical movement with individual v/c ratio is the critical movements with individual v/c ratios above 
theoretical capacity at 1.44 and 1.07 during the weekday morning peak hours, and v/c ratios of 1.25 and 1.02, 
respectively, during the weekday afternoon peak hours.  
 
In the short-term, in order to minimize the traffic impacts at the Waterdown Road / S Service Road & Highway 
403 EB Off-Ramp intersection, the following mitigation improvement to the existing intersection could be 
considered in advance of the bridge widening already planned for 2028. These measures could improve the 
intersection on an interim basis, but extensive improvements are necessary to resolve the regional / 
interchange issues that will arise regardless of the proposed development: 
 

• An auxiliary channelized northbound right turn lane  
• A dual southbound left lane 

 
Further improvements are needed to address ongoing regional growth and insufficient queuing space along 
Waterdown Road at this intersection beyond buildout of the site. The MTO could consider a number of 
improvements, including introducing typical free-flow elements of a Diamond or Parclo interchange or 
considering additional auxiliary lanes when widening the Waterdown bridge structures where typical 
interchange elements cannot be accommodated due to physical constraints. Future background traffic 
analysis results for this intersection reflect a potential dual southbound left and additional receiving lane for 
the northbound right channelized. These improvements are reflected in the capacity result table shown in 
Table 21. Under the improvement scheme, overall v/c ratios at this intersection are 0.70 and 0.62 during the 
weekday morning and afternoon peak hours, respectively. The channelized northbound right lane and the 
dual southbound left lanes represents one possible improvement, among several expected to be reviewed as 
part of the Prosperity Corridor Study and Secondary Plan Study processes that are currently underway. 
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Note this improvement is primarily caused by the addition of non-site related traffic growth since the site 
related traffic volume is a minor addition to the overall volumes at this intersection.  
 
Future Total Conditions 
 
Future total conditions at the Waterdown Road / S Service & Highway 403 EB Off-Ramp intersections have 
been assessed considering potential improvements required to address the addition of background area 
developments and the addition of site traffic to individual intersection movements.  
 
Under future total traffic conditions without improvements, the Waterdown Road / S Service Road & Highway 
403 EB Off-Ramp intersection operate under very busy conditions with overall v/c ratios over theoretical 
capacity at 1.10 and 1.02 in the weekday morning and afternoon peak hours, respectively.  
 
With the potential improvements that were applied in the future background applied to the future total 
condition, the intersection operates under very busy conditions but under capacity, with overall v/c ratios of 
0.82 and 0.70 during the weekday morning and afternoon peak hours, respectively. Note that a cycle length of 
120 seconds was implemented during the weekday morning peak hours with the recommended improvement.  
 
The future total 95th percentile queues can be accommodated in the available storage under weekday 
morning and afternoon peak periods. Southbound left queues do not meet existing storage under existing or 
future background conditions and site traffic does not specifically contribute to this constrained movement. 
 
Summary 
Based on the foregoing, the traffic generated by the site can be acceptably accommodated at the intersection 
of Waterdown Road / S Service Road & Highway 403 EB Off-Ramp. The traffic operations at this intersection 
are recommended to be monitored going forward in order to assess the necessity of both mitigating 
intersection improvements in advance of major improvements that are expected to be reviewed as part of the 
Prosperity Corridor Study, Secondary Plan Study, and Capital Budget processes that are currently underway. 
 
Mitigating improvement measures are discussed under Future Background conditions above and have been 
identified in Section 10.0, should background development proceed at the high rate projected for 2026 (from 
6 to 17% per year) based on the list of approved and appealed developments. 
 
The impact related to site traffic is minor and can readily be accommodated within the interchange 
improvements that continue to be forthcoming in the City’s Capital Budget and are already required to 
address existing and future background conditions. 
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TABLE 20 WATERDOWN ROAD / S SERVICE ROAD & HIGHWAY 403 EB OFF-RAMP CAPACITY RESULTS 

Key Movements Existing Future Background Future Total  

v/c LOS v/c LOS v/c LOS 

EBL 0.73 (0.57) D (D) 0.76 (0.76) D (D) 0.76 (0.71) D (D) 

EBT 0.72 (0.62) D (D) 0.66 (0.48) D (D) 0.65 (0.45) D (D) 

EBR 0.16 (0.16) C (D) 0.76 (0.65) D (D) 0.81 (0.82) D (E) 

WBL 0.10 (0.18) D (D) 0.10 (0.18) D (D) 0.10 (0.18) D (D) 

WBR 0.05 (0.19) D (D) 0.05 (0.21) D (D) 0.05 (0.22) D (D) 

NBTR / NBR 0.76 (0.58) D (C) 1.44 (1.25) F (F) 1.68 (1.35) F (F) 

NBR -- -- -- -- -- -- 

SBL 0.86 (0.69) D (D) 1.07 (1.02) F (F) 1.08 (1.08) F (F) 

SBT 0.28 (0.26) B (B) 0.47 (0.42) B (C) 0.50 (0.50) B (C) 

Overall 0.70 (0.56) D (C) 1.00 (0.95) F (F) 1.10 (1.02) F (F) 

Analysis Notes • Existing Lane Configuration • Existing Lane Configuration • Existing Lane Configuration  

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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TABLE 21 WATERDOWN ROAD / S SERVICE ROAD & HIGHWAY 403 EB OFF-RAMP (WITH IMPROVEMENTS) CAPACITY RESULTS 

Key Movements Existing Future Background (With Improvements) Future Total (With Improvements) 

v/c LOS v/c LOS v/c LOS 

EBL 0.98 (0.89) F (E) 0.79 (0.80) D (E) 0.79 (0.66) D (D) 

EBT 0.94 (0.32) F (D) 0.69 (0.51) D (D) 0.69 (0.42) D (D) 

EBR 0.56 (0.88) D (E) 0.90 (0.77) E (E) 0.96 (0.87) F (E) 

WBL 0.20 (0.36) E (D) 0.12 (0.20) D (D) 0.12 (0.21) D (D) 

WBR 0.08 (0.19) F (F) 0.05 (0.26) D (D) 0.05 (0.29) D (D) 

NBTR 0.99 (0.97) D (D) 0.55 (0.66) C (C) 0.62 (0.76) C (C) 

NBR -- -- 0.75 (0.39) D (B) 0.95 (0.53) E (B) 

SBL1 1.20 (1.18) F (F) 0.53 (0.56) B (C) 0.58 (0.62) B (C) 

SBT 0.28 (0.40) B (B) 0.42 (0.41) B (B) 0.45 (0.50) B (B) 

Overall 0.97 (0.96) E (F) 0.70 (0.62) D (C) 0.82 (0.70) D (C) 

Analysis Notes • Existing Lane Configuration • Interchange Improvements, Such as: 
1. Parclo or typical Diamond 

configuration 
2. Separation of highway on/off 

ramp and primary GO traffic; or, 
3. Introduction of Dual or Free Flow 

Left/Right Turns at interchange 
intersections; in combination with, 

4. Widening of Waterdown Road 
over Highway 403 (already 
planned for 2028) 

• Dual SBL / Northbound Right 
receiving lane Implemented in 
Synchro 

• Signal timing modification and 
increase of signal timing plan to 120 
seconds during the morning peak hour 

• Future Background Lane 
Configuration and Signal Timing Plans 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
2. Includes a dual southbound left with an additional receiving lane for the northbound right channelized as a potential improvement to be explored by MTO as part of the Prosperity 

Corridor Study and Secondary Plan Study. 
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TABLE 22 WATERDOWN ROAD / S SERVICE ROAD & HIGHWAY 403 EB OFF-RAMP QUEUE LENGTHS 

Key Movements Existing Future Background Future Total  

50th 95th 50th 95th 50th 95th 

EBL 53.2 (29.0) 79.3 (47.5) 74.0 (48.0) #125.6 (#94.6) 76.6 (49.0) #125.6 (#94.6) 

EBT 56.8 (34.8) 83.0 (55.0) 68.2 (31.7) 103.6 (56.3) 70.5 (32.3) 103.6 (56.3) 

EBR 0.0 (0.0) 18.6 (21.8) 70.9 (35.4) #145.2 (#94.6) ~83.6 (56.6) #158.3 (#129.3) 
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9.3.4.4 Waterdown Road / Masonry Court & Railway Road 

The Waterdown Road / Masonry Court & Railway Road intersection is signalized with a typical cycle length of 
100 seconds and 110 seconds during the weekday morning and afternoon peak periods, respectively. 
 
A summary of the traffic analysis results for this intersection are shown in Table 23. A summary of the traffic 
analysis results with improvements applied to the future background and future total horizons is shown in 
Table 24.  
 
A summary of the 50th percentile and 95th percentile queues are summarized in Table 25. 
 
Existing Conditions 
Under existing traffic conditions, the intersection operates under acceptable volume-to-capacity conditions 
with overall v/c ratios of 0.34 and 0.27 during the weekday morning and afternoon peak hours, respectively. 
The existing queuing exceeds the available storage length of 45 metres on the southbound left turn lane. 
 
Future Background Conditions 
The addition of the South GO expansion lot will add queuing to the southbound left and westbound right 
movement of this intersection.  
 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments, the intersection operates under acceptable conditions with overall v/c ratios of 0.78 and 0.83 
during the weekday morning and afternoon peak hours, respectively. The SBL movement begins to operate 
above theoretical capacity with a v/c ratio of 1.04 in the afternoon peak hour. Signal timing modifications 
improve the SBL to a v/c ratio of 0.75. Signal timing modifications have also been made for the morning peak 
hours to improve the queueing condition of the southbound left movement.  
 
To accommodate an increase in outbound GO transit activity, a reconfiguration of the westbound approach to 
an exclusive westbound lane and shared-left through lane had been previously proposed. A 2017 TIS 
prepared by AECOM addressed these improvements, by noting that “geometric changes to the road network 
be deferred in the short-term to encourage GO Station users to access the station outside of the AM and PM 
peak hours, or to access the station via municipal transit services”. These improvements have not been 
considered in this analysis.  
 
BA Group has conducted further sensitivity analysis without the consideration of the proposed parking lot 
expansion in Section 9.4, recognizing that Metrolinx is anticipating traffic is expected to disperse outside of 
peak AM and PM peak hours. 
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Future Total Conditions 
With addition of site-related traffic under future total traffic conditions, the intersection operates under busy yet 
acceptable volume-to-capacity conditions with overall v/c ratios of 0.84 and 0.92 during the weekday morning 
and afternoon peak hours, respectively. A signal timing modification will improve the operation of the SBL 
movement from 1.52 in the afternoon peak hour to 0.94. Southbound left queuing for future total conditions 
has been assessed as part of the Metrolinx sensitivity described in Section 9.4.  
 
Site-related impacts are anticipated to have moderate impact at this intersection during the weekday morning 
and afternoon peak hours when compared to other development (notably GO transit activity) routing through 
this intersection.  
 
Summary 
An extension of the southbound left turn lane to 135 metres is proposed to accommodate Phase 1 of the 
South GO expansion and area background development volumes. Site traffic will add a minor amount to 
queuing in the morning and afternoon peak hours, as shown in Table 25. The TIS prepared for Metrolinx 
anticipates dispersal of traffic outside of the peak hour that may lessen the currently estimated traffic impact 
on this movement.  
 
The impact related to site traffic is minor and can readily be accommodated with the improvements proposed 
for this intersection.  
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TABLE 23 WATERDOWN ROAD / MASONRY COURT & RAILWAY ROAD CAPACITY RESULTS 

Key Movements Existing Future Background Future Total  

v/c LOS v/c LOS v/c LOS 

EBLTR 0.03 (0.04) D (D) 0.08 (0.02) D (B) 0.09 (0.02) D (B) 

WBL 0.12 (0.25) D (D) 0.11 (0.08) D (B) 0.10 (0.08) D (B) 

WBTR 0.06 (0.17) D (D) 0.57 (0.82) D (D) 0.63 (0.87) D (D) 

NBL 0.03 (0.03) A (A) 0.07 (0.08) C (C) 0.07 (0.07) C (C) 

NBTR 0.38 (0.25) A (A) 0.87 (0.75) D (C) 0.88 (0.75) D (C) 

SBL 0.25 (0.14) A (A) 0.80 (1.04) C (F) 0.91 (1.52) D (F) 

SBTR 0.22 (0.26) A (A) 0.30 (0.55) A (D) 0.31 (0.54) A (C) 

Overall 0.34 (0.27) A (B) 0.78 (0.83) C (D) 0.84 (0.92) C (E) 

Analysis Notes: • Existing Lane Configuration 
Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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TABLE 24 WATERDOWN ROAD / MASONRY COURT & RAILWAY ROAD (WITH IMPROVEMENTS) CAPACITY RESULTS 

Key Movements Existing Future Background Future Total 

v/c LOS v/c LOS v/c LOS 

EBLTR 0.02 (0.12) D (D) 0.06 (0.03) D (C) 0.07 (0.03) D (C) 

WBLT 0.25 (0.62) D (D) 0.15 (0.11) D (C) 0.14 (0.12) D (C) 

WBR 0.14 (0.46) D (D) 0.26 (0.83) D (D) 0.35 (0.89) D (E) 

NBL 0.02 (0.03) B (A) 0.08 (0.06) C (B) 0.08 (0.07) C (C) 

NBTR 0.74 (0.47) C (B) 0.92 (0.56) D (B) 0.98 (0.71) E (C) 

SBL 0.77 (0.45) D (A) 0.71 (0.75) B (C) 0.76 (0.94) C (D) 

SBTR 0.24 (0.48) A (A) 0.29 (0.43) A (C) 0.29 (0.42) A (B) 

Overall 0.70 (0.52) C (B) 0.73 (0.68) C (C) 0.78 (0.83) C (D) 

Analysis Notes: • Existing Lane Configuration • Existing Lane Configuration 
• Signal Timing Modifications 

• Existing Lane Configuration 
• Signal Timing Modifications 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
 

TABLE 25 WATERDOWN ROAD / MASONRY COURT & RAILWAY ROAD QUEUE LENGTHS 

Key Movements Existing Future Background  Future Total  

50th 95th 50th 95th 50th 95th 

SBL 1.1 (10.3) 1.8 (1.4) 90.4 (59.5) m#134.8 (m78.4) 101.7 (98.1) m#155.2 (m#125.0) 
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9.3.4.5 Waterdown Road & Lasalle Park Road / Plains Road 

The Waterdown Road / Masonry Court & Railway Road intersection is signalized with a typical cycle length of 
110 seconds during the weekday morning and afternoon peak periods. 
 
A summary of the traffic analysis results for this intersection is shown in Table 26. A summary of traffic 
analysis results for this intersection with signal timing improvements is shown in Table 27.  
 
Existing Conditions 
Under existing traffic conditions, the intersection operates under acceptable conditions with overall v/c ratios 
of 0.69 and 0.80 during the weekday morning and afternoon peak hours.  
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments and general background corridor traffic growth, the intersection operates under busy yet 
acceptable conditions with overall v/c ratios of 0.80 and 0.95 during the weekday morning and afternoon peak 
hours. It is noted that the SBL movement operates over theoretical capacity at a v/c ratio of 1.05 during the 
afternoon peak hour. A signal timing modification, as described in Section 11.1, is proposed to improve the 
operation of the southbound left to a 0.75 v/c ratio.   
 
Future Total Conditions 
With addition of site-related traffic under future total traffic conditions, the intersection operates under busy yet 
acceptable conditions with overall v/c ratios of 0.81 and 0.96 during the weekday morning and afternoon peak 
hours. It is noted that the SBL movement and the WBTR shared lane operate over theoretical capacity at a 
v/c ratio of 1.02 and 1.05, respectively during the afternoon peak hour. A signal timing modification is 
proposed for the afternoon peak hour to improve the operation of the SBL movement to 0.97 and the WBTR 
lane to 0.97. This signal timing modification is described in greater detail in Section 11.1.  
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Summary 
Site-related impacts are anticipated to be a minor impact at this intersection during the weekday morning and 
afternoon peak hours when compared to other developments and corridor traffic routing through this 
intersection. 
 
The analysis provides a conservative projection of future corridor traffic volumes in the area. It is anticipated 
that the volumes reported at this intersection may never be fully realized, as it is unclear if the Metrolinx South 
Parking Lot expansion will proceed and it is likely that other background development volumes may be 
dispersed, realized in other modes of travel or accommodated at new north-south road connections within the 
draft Mobility Study Area. It is recommended that the City monitor this intersection for estimated vs realized 
growth on turning movements to assess the necessity of intersection improvements, such as a dual 
eastbound left turn lane and auxiliary westbound right turn lane. Additional north-south routes, that would 
establish a grid-network, are recommended to alleviate regional growth, improve capacity, and provide 
alternative routes and better local access conditions to the local area north of Plains Road. 
 

TABLE 26 WATERDOWN ROAD & LASALLE PARK ROAD / PLAINS ROAD CAPACITY RESULTS 

Key 
Movements 

Existing Future Background  Future Total  

v/c LOS v/c LOS v/c LOS 

EBL 0.86 (0.73) C (C) 0.93 (0.80) D (D) 0.93 (0.80) D (D) 

EBTR 0.56 (0.33) C (B) 0.60 (0.38) C (C) 0.60 (0.39) C (C) 

WBL 0.25 (0.16) C (B) 0.35 (0.19) C (A) 0.35 (0.19) C (A) 

WBTR 0.40 (0.80) C (D) 0.68 (0.99) D (D) 0.72 (1.02) D (D) 

NBL 0.23 (0.34) C (C) 0.23 (0.35) C (C) 0.23 (0.35) C (C) 

NBTR 0.72 (0.88) D (E) 0.73 (0.92) D (E) 0.73 (0.92) D (E) 

SBL 0.53 (0.78) C (D) 0.87 (1.05) D (E) 0.89 (1.05) D (E) 

SBT 0.49 (0.45) D (D) 0.46 (0.43) C (B) 0.46 (0.43) C (B) 

SBR 0.16 (0.20) C (F) 0.19 (0.22) C (E) 0.19 (0.22) C (D) 

Overall 0.69 (0.80) C (D) 0.80 (0.95) D (D) 0.81 (0.96) D (D) 

Analysis 
Notes: 

• Existing Lane 
Configuration 

• Existing Lane 
Configuration 

• Existing Signal Timing 
Plan 

• Existing Lane 
Configuration 

• Existing Signal Timing 
Plan 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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TABLE 27 WATERDOWN ROAD & LASALLE PARK ROAD / PLAINS ROAD (WITH SIGNAL 
IMPROVEMENTS) CAPACITY RESULTS 

Key Movements Existing Future Background – with 
Signal Improvement 

Future Total – with Signal 
Improvement 

v/c LOS v/c LOS v/c LOS 

EBL 0.86 (0.73) C (C) 0.93 (0.97) D (F) 0.93 (0.97) D (F) 

EBTR 0.56 (0.33) C (B) 0.60 (0.39) C (C) 0.60 (0.40) C (C) 

WBL 0.25 (0.16) C (B) 0.35 (0.19) C (A) 0.35 (0.19) C (A) 

WBTR 0.40 (0.80) C (D) 0.68 (0.95) D (D) 0.72 (0.97) D (D) 

NBL 0.23 (0.34) C (C) 0.23 (0.34) C (C) 0.23 (0.35) C (C) 

NBTR 0.72 (0.88) D (E) 0.73 (0.96) D (F) 0.73 (0.97) D (F) 

SBL 0.53 (0.78) C (D) 0.87 (0.97) D (E) 0.89 (0.97) D (E) 

SBT 0.49 (0.45) D (D) 0.46 (0.42) C (C) 0.46 (0.43) C (C) 

SBR 0.16 (0.20) C (F) 0.19 (0.29) C (E) 0.19 (0.30) C (E) 

Overall 0.69 (0.80) C (D) 0.80 (0.95) D (D) 0.81 (0.96) D (D) 

Analysis Notes: 
 

• Existing Lane 
Configuration 

• Existing Lane 
Configuration 

• Modified Signal Timing 
Plan 

• Existing Lane 
Configuration 

• Modified Signal Timing 
Plan 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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9.3.4.6 S Service Road / Highway 403 EB On-Ramp & GO Station Lot Entrance 

The S Service Road / Highway 403 EB On-Ramp & GO Station Lot Entrance intersection is signalized with an 
actuated-uncoordinated free cycle length plan during the weekday morning and afternoon peak periods, 
respectively. 
 
A summary of the traffic analysis results for this intersection is shown in Table 28. 
 
A summary of the 50th percentile and 95th percentile queues are summarized in Table 29. 
 
Existing Conditions 
Under existing traffic conditions, the intersection operates under acceptable conditions with overall v/c ratios 
of 0.53 and 0.55 during the weekday morning and afternoon peak hours, respectively. 
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments, the intersection operates under capacity conditions with overall v/c ratios of 0.81 and 0.74 
during the weekday morning and afternoon peak hours, respectively. 
 
Future Total Conditions 
With addition of site-related traffic under future total  traffic conditions, the intersection operates under 
capacity with overall v/c ratios of 0.91 and 0.80 during the weekday morning and afternoon peak hours, 
respectively. 
 
A queuing analysis was also conducted at the S Service Road / Highway 403 EB On-Ramp & GO Station Lot 
Entrance intersection to confirm that future total queues do not extend beyond the available storage capacity 
and obstruct traffic volumes related to the Highway 403 off-ramp terminals. 
 
The future total 95th percentile queues can be accommodated in the available storage under weekday 
morning and afternoon peak periods. 
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TABLE 28 S SERVICE ROAD / HIGHWAY 403 EB ON-RAMP & GO STATION LOT ENTRANCE 
CAPACITY RESULTS 

Key 
Movements 

Existing Future Background Future Total 

v/c LOS v/c LOS v/c LOS 

EBL 0.55 (0.62) A (B) 0.85 (0.83) B (B) 0.96 (0.91) C (C) 

EBR 0.13 (0.02) A (A) 0.14 (0.02) A (A) 0.15 (0.02) A (A) 

NBLT 0.38 (0.43) C (B) 0.39 (0.53) C (C) 0.39 (0.53) C (C) 

Overall 0.53 (0.55) A (B) 0.81 (0.74) A (B) 0.91 (0.80) C (C) 

Analysis 
Notes 

• Existing Lane Configuration 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour)   
 
 
 

TABLE 29 S SERVICE ROAD / HIGHWAY 403 EB ON-RAMP & GO STATION LOT ENTRANCE 
QUEUE LENGTHS  

Key 
Movements 

Existing Future Background Future Total 

50th 95th 50th 95th 50th 95th 

EBL 0.0 (27.3) 56.1 (61.4) 0.0 (60.1) #173.5 
(#148.8) 0.0 (72.4) #208.5 

(#170.1) 

EBR 0.0 (0.0) 4.4 (2.9) 0.0 (0.0) 6.3 (2.9) 0.0 (0.1) 7.1 (2.9) 
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9.3.4.7 S Service Road / GO Station Bus Loop Access 

The S Service Road / GO Station Bus Loop Access intersection is signalized with as an actuated-
uncoordinated free cycle length plan during the weekday morning and afternoon peak periods, respectively. 
 
A summary of the traffic analysis results for this intersection is shown in Table 30. 
 
A summary of the 50th percentile and 95th percentile queues are summarized in Table 31. 
 
Existing Conditions 
Under existing traffic conditions, the intersection operates under acceptable conditions with overall v/c ratios 
of 0.41 and 0.36 during the weekday morning and afternoon peak hours, respectively. 
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments, the intersection operates under acceptable conditions with overall v/c ratios of 0.53 and 0.47 
during the weekday morning and afternoon peak hours, respectively. 
 
Future Total Conditions 
With addition of site-related traffic under future total traffic conditions, the intersection operates under busy yet 
acceptable conditions with overall v/c ratios of 0.57 and 0.50 during the weekday morning and afternoon peak 
hours, respectively.  
 
Summary 
Site-related impacts are anticipated to have minor impact at this intersection during the weekday morning and 
afternoon peak hours when compared to other developments routing through this intersection. 
 
A queuing analysis was also conducted at the S Service Road / GO Station Bus Loop Access intersection to 
confirm that future total queues do not extend beyond the available storage capacity and obstruct traffic 
volumes related the Highway 403 off-ramp terminals if the intersection remains in the existing configuration. 
 
The future total 95th percentile queues can be accommodated in the available storage under weekday 
morning and afternoon peak periods. Based on the foregoing, the traffic generated by the site can be 
acceptably accommodated at the intersection of S Service Road / GO Station Bus Loop Access. 
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TABLE 30 S SERVICE ROAD / GO STATION BUS LOOP ACCESS CAPACITY RESULTS 

Key 
Movements 

Existing Future Background Future Total 

v/c LOS v/c LOS v/c LOS 

EBTR 0.42 (0.37) A (A) 0.54 (0.48) A (A) 0.58 (0.52) A (A) 

WBT 0.03 (0.16) A (A) 0.03 (0.15) A (A) 0.03 (0.15) A (A) 

NBLR 0.33 (0.25) C (C) 0.36 (0.27) C (C) 0.37 (0.27) C (C) 

Overall 0.41 (0.36) A (A) 0.53 (0.47) A (A) 0.57 (0.50) A (A) 

Analysis 
Notes: 

• Existing Lane Configuration 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
 
 
 

TABLE 31 S SERVICE ROAD / GO STATION BUS LOOP ACCESS QUEUE LENGTHS  

Key 
Movements 

Existing Future Background  Future Total  

50th 95th 50th 95th 50th 95th 

EBTR 0.0 (0.0) 36.1 (27.0) 0.0 (0.0) 55.4 (41.2) 0.0 (0.0) 64.1 (45.6) 
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9.3.4.8 Plains Road / Cooke Boulevard 

The Plains Road / Cooke Boulevard intersection is signalized with a 100 seconds and 110 seconds cycle 
length plan during the weekday morning and afternoon peak periods, respectively. 
 
A summary of the traffic analysis results for this intersection is shown in Table 32. 
 
Existing Conditions 
Under existing traffic conditions, the intersection operates under acceptable conditions with overall v/c ratios 
of 0.36 and 0.46 during the weekday morning and afternoon peak hours, respectively. 
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments, the intersection operates under acceptable conditions with overall v/c ratios of 0.50 and 0.63 
during the weekday morning and afternoon peak hours, respectively. 
 
Future Total Conditions 
Under future total traffic conditions, the intersection operates under acceptable conditions with overall v/c 
ratios of 0.55 and 0.68 during the weekday morning and afternoon peak hours, respectively. 
 
Site-related impacts are anticipated to have minor impact at this intersection during the weekday morning and 
afternoon peak hours when compared to other developments routing through this intersection. 
 
Based on the foregoing, the traffic generated by the site can be acceptably accommodated at the intersection 
of Plains Road / Cooke Boulevard. No mitigation measures or improvements are recommended at this 
intersection.  
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TABLE 32 PLAINS ROAD / COOKE BOULEVARD CAPACITY RESULTS 

Key 
Movements 

Existing Future Background 2026 Future Total 2026 

v/c LOS v/c LOS v/c LOS 

EBL 0.12 (0.04) A (A) 0.19 (0.23) A (A) 0.21 (0.30) A (B) 

EBT 0.36 (0.28) A (A) 0.46 (0.35) A (A) 0.49 (0.35) A (A) 

WBTR 0.24 (0.47) A (A) 0.33 (0.64) A (B) 0.38 (0.70) B (B) 

SBLR 0.15 (0.39) D (D) 0.60 (0.66) D (D) 0.70 (0.71) D (D) 

Overall 0.36 (0.46) A (A) 0.50 (0.63) A (B) 0.55 (0.68) B (B) 

Analysis 
Notes 

• Existing Lane Configuration 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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9.3.4.9 Cooke Boulevard / Masonry Court 

The Cooke Boulevard / Masonry Court intersection is currently an unsignalized intersection with a minor 
street STOP-controlled operation.  
 
A summary of the traffic analysis results for this intersection is shown in Table 33. 
 
Existing Conditions 
As shown in Table 34, the Cooke Boulevard / Masonry Court intersection operates acceptably at a level of 
service LOS B or better during the weekday morning and afternoon peak hours under existing traffic 
conditions. 
 
As described in the Metrolinx sensitivity discussion in Section 9.4, an All-Way STOP-control is required for 
this intersection with the exception of the expansion of the South GO Aldershot parking lot. 
 
Future Background Conditions 
Under future background traffic conditions with the addition of traffic allowances associated with background 
developments, the northbound approach begins to experience delays of around 100 seconds. It is 
recommended to signalize the Cooke Boulevard / Masonry Court intersection with the development of the site 
given that the minor approaches are experiencing extended delays due to the South GO Aldershot parking lot 
expansion by Metrolinx. 
 
Future Total Conditions 
Under future total 2031 traffic conditions, the intersection operates under acceptable conditions with overall 
v/c ratios of 0.61 and 0.75 during the weekday morning and afternoon peak hours, respectively. Under future 
total 2036 traffic conditions, the intersection operates under acceptable conditions with overall v/c ratios of 
0.74 and 0.85 during the weekday morning and afternoon peak hours, respectively. 
 
For the purposes of this analysis, it is recommended that the intersection operate with a cycle length of 100 
and 110 seconds during the weekday morning and afternoon peak hours, respectively, to maintain 
coordination with the adjacent intersection at Waterdown Road / Cooke Boulevard & Railway Road. 
 
Summary 
Based on the foregoing, the traffic generated by the site can be acceptably accommodated at the intersection 
of Cooke Boulevard / Masonry Court, with the implementation of a signal for the South GO Aldershot parking 
lot expansion. As further discussed in Section 9.4, the site can be acceptably accommodated with an all-way 
stop control without South GO Aldershot parking lot expansion. The site plan reflects space for the 
implementation of a future signal, if needed.  
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TABLE 33 COOKE BOULEVARD / MASONRY COURT CAPACITY RESULTS 

Key 
Movements Existing Future Background 

Future Total  

v/c LOS 

EBLTR 

Unsignalized – see 9.3.5 Unsignalized – see 9.3.5 

0.81 (0.94) C (D) 

WBLTR 0.39 (0.78) B (B) 

NBLTR 0.37 (0.47) B (C) 

SBLTR2 0.13 (0.09) B (B) 

Overall 0.61 (0.75) B (C) 

Analysis 
Notes: 

• Existing Lane 
Configuration 

• Existing Lane 
Configuration 

• Signalize 

Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
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9.3.5 Unsignalized Intersections 
Unsignalized intersection capacity results are summarized in Table 34. All unsignalized intersections within 
the study area operate acceptably at LOS B or better under all scenarios. 
 
Vehicular access to the site will be provided via two driveways located on Cooke Boulevard and Waterdown 
Road. The proposed driveways will provide two-way access to the proposed loading and underground parking 
facilities. The driveways will operate under minor street STOP-controlled with full manoeuvres permitted at 
Cooke Boulevard and only right-in / right-out manoeuvres permitted at Waterdown Road. These driveways 
are anticipated to operate at a good level of service (LOS A or better) with very minimal delay in the future.  
 

TABLE 34 UNSIGNALIZED INTERSECTION ANALYSIS SUMMARY (BUILD OUT) 

Key 
Movements 

Existing Future Background Future Total 

LOS Delay (s)  LOS Delay (s)  LOS Delay (s)  

Cooke Boulevard / Masonry Court 

EBTLR A (A) 0.2 (1.6) A (A) 0.1 (0.9) Signalized with the 
development of the Site.  

WBTLR A (A) 2.3 (1.3) A (A) 1.6 (1.2) 

NBTLR B (B) 10.6 (13.3) F (F) 61.4 (109.7) 

SBTLR A (B) 9.2 (12.0) B (C) 11.9 (23.2) 

Waterdown Road / Site Driveway (West) 

WBR -- (--) -- (--) -- (--) -- (--) B (B) 11.3 (12.6) 

Cooke Boulevard / Site Driveway (East) 

EBL -- (--) -- (--) -- (--) -- (--) 8.8 (8.6) A (A) 

NBLR -- (--) -- (--) -- (--) -- (--) 7.0 (6.7) A (A) 
Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
 
 
 
 
 
  



 

1120 COOKE BOULEVARD - PROPOSED MIXED-USE DEVELOPMENT 

JULY 2023 8057-01 99 
 

9.4 SENSITIVITY ANALYSIS – METROLINX EXPANSION 
 
AECOM conducted a TIS on behalf of Metrolinx in relation to a proposed south parking lot expansion for the 
existing Aldershot GO station. The proposed expansion consists of two (2) phases with a total of 938 
additional parking spaces provided. At the time of the TIS, Phase 1 considers the construction of 569 
additional parking spaces with an anticipated opening year of 2023. Phase 2 considered the construction of 
369 additional parking spaces and was anticipated to be only constructed if the demand of the Aldershot GO 
station warranted additional parking spaces in the future. As part of the AECOM’s study, it was assumed all 
938 additional parking spaces would be constructed by the year 2033. The study concluded that “the 
proposed station’s south parking lot expansion would not create any new traffic operational issues at the 
movement and / or overall intersection at the Highway 403 ramp terminals along Waterdown Road.” 
 
Metrolinx site traffic contributes significant peak hour volumes on the local southbound left and westbound 
right movements of the intersection of Waterdown Road / Masonry Court compared to any individual 
development application in the MTSA as shown in Figure 22. The 2017 TIS prepared by AECOM addressed 
these site-related improvements, by noting that “geometric changes to the road network be deferred in the 
short-term to encourage GO Station users to access the station outside of the AM and PM peak hours, or to 
access the station via municipal transit services”.  
 
Due to the uncertainty regarding the application process and completion of the proposed south parking lot 
expansion, the TIS prepared for Metrolinx anticipates dispersal of traffic outside of the peak hour that may 
lessen the traffic impact, and encourages deferral of road improvements to support other modes of access 
and spread of peak activity - a sensitivity analysis was explored. Therefore, BA Group has conducted a 
sensitivity analysis without the consideration of the proposed parking lot expansion. 
 
For the purposes of this sensitivity analysis, the study area included the following intersections: 

• Waterdown Road / Masonry Court & Railway Road; and 
• Cooke Boulevard / Masonry Court. 

 
The following ramp terminals were also reviewed to assess relative impact of Metrolinx on constrained 
movements: 

• Waterdown Road & N Service Road / WB On-Ramp 
• Waterdown Road & S Service Road / EB Off-Ramp  

 
The operations assessment results of the sensitivity analysis without the proposed parking lot expansion 
implemented for signalized intersections are summarized in Table 35. The operations of the unsignalized 
intersection (Cooke Boulevard and Masonry Court) are summarized in Table 36.  
 
Synchro analysis worksheets are provided in Appendix J. 
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Traffic operations of the sensitivity analysis without the proposed parking lot expansion implemented are 
summarized in the following: 
 

• The Waterdown Road / Masonry Court & Railway Road intersection operates at acceptable 
conditions with overall v/c ratio of 0.47 and 0.49 or better in the weekday morning and afternoon peak 
hours, respectively. A southbound left turn of 90 metres is required to suitably accommodate future 
site traffic. 
 

• The Cooke Boulevard / Masonry Court intersection operates at acceptable conditions under a two-
way stop control under existing conditions with all movements at LOS C or better. An All-Way Stop 
Control intersection is recommended at this intersection, However, a signal is not required at this 
intersection, unless Metrolinx expands its South parking lot. 

 
• The Waterdown Road / Highway WB-On Ramp & N Service Road intersection operates at 

acceptable levels of service with overall v/c ratios of 0.48 and 0.96 during the weekday morning and 
afternoon peak hours, respectively. While operating close to capacity, the implementation of the dual 
northbound left is not necessary unless Metrolinx expands its South parking lot.  
 

• The Waterdown Road / Highway EB-Off Ramp & S Service Road intersection operates at very 
busy levels of service with overall v/c ratios of 1.03 and 0.86 during the weekday morning and 
afternoon peak hours, respectively. It is noted that the operation of this intersection during the 
morning peak hour without added traffic from the expansion of the South parking lot will still trigger 
the need for an ancillary right turn lane to accommodate high right-turning traffic volumes. With the 
ancillary right turn implemented, the intersection operates with acceptable levels of service with 
overall v/c ratios of acceptable levels of service with overall v/c ratios of 0.84 and 0.62 during the 
weekday morning and afternoon peak hours, respectively.  
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TABLE 35 SIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS (SENSITIVITY ANALYSIS 
WITHOUT METROLINX EXPANSION) 

Key Movements Future Total  

v/c LOS 

Waterdown Road / Masonry Court & Railway Road 

EBLTR 0.06 (0.58) D (E) 

WBL 0.21 (0.60) D (D) 

WBTR 0.15 (0.24) D (D) 

NBL 0.01 (0.03) A (B) 

NBTR 0.59 (0.52) B (B) 

SBL 0.57 (0.67) A (B) 

SBTR 0.22 (0.43) A (B) 

Overall 0.55 (0.57) B (C) 

Waterdown Road / Highway 403 WB On-Ramp & N Service Road 

EBL 0.94 (0.76) E (D) 

EBT 0.81 (0.48) D (D) 

EBR 0.19 (0.61) C (D) 

WBL 0.10 (0.19) D (D) 

WBR 0.05 (0.19) D (D) 

NBT 0.60 (0.61) C (C) 

NBR 0.94 (0.30) E (D) 

SBL 0.94 (0.83) E (D) 

SBT 0.40 (0.46) B (C) 

Overall 0.84 (0.62) D (D) 

Waterdown Road / Highway 403 EB Off-Ramp & S Service Road 

WBL 0.52 (0.72) D (D) 

WBT 0.40 (0.98) D (E) 

WBR 0.04 (0.11) D (C) 

NBL 0.71 (0.98) C (E) 

NBTR 0.40 (0.60) B (C) 

SBL 0.37 (0.48) A (C) 

SBTR 0.40 (0.93) B (E) 

Overall 0.48 (0.96) B (D) 
Notes: 
1. XX (XX) – Weekday Morning Peak Hour (Weekday Afternoon Peak Hour) 
 
Based on the foregoing, the signalized intersections within the study area along Waterdown Road operate in 
an acceptable manner.  
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The local improvements along Masonry Court related to the site include a southbound left turn extension of 90 
metres and all-way stop control at Masonry Court / Cooke Boulevard, with provision in the site design for a 
future signal if needed. The all way stop control operation of Cooke Boulevard / Masonry Court is shown in 
Table 36.  
 

TABLE 36 UNSIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS (SENSITIVITY 
ANALYSIS WITHOUT METROLINX EXPANSION) 

Key Movements Future Total  

LOS Delay 

EBTLR B (B) 11.0 (14.6) 

WBTLR A (B) 9.5 (13.8) 

NBTLR B (B) 10.4 (12.8) 

SBTLR A (A) 8.9 (9.9) 
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9.5 SENSITIVITY ANALYSIS – EXISTING + SITE TRAFFIC 
The active background development applications being considered represent 3119 new units – a significant 
increase from existing conditions. Each of the background developments have TIS studies that range from 
2012 to September 2022 (1 to 11 years) that identify completion/occupancy dates of either less than 5 years 
from the date of each study or within 5 years from present day (i.e. 2028).  
 
Each of the background developments also have different statuses for development (i.e. appealed/OLT, 
approved, pre-construction, under review, or otherwise unknown) making the actual occupancy dates difficult 
to ascertain with certainty. However, they represent considerable corridor growth above and beyond a 
generalize 2% rate per year on a capacity constrained corridor. Active background developments represent 2-
6% growth rate per year if developed over 15 years, a much higher rate than generalized corridor growth.  
 
A sensitivity analysis was conducted of Existing traffic plus Site traffic volumes only. We recognize this is not 
representative of an actual development scenario, but was explored to understand the direct impact of Site 
traffic relative to all other growth occurring in the area. 
 
The Site represents 1165 (34%) of the overall 3360 units estimated for the MTSA.  
 
The operations assessment results of the sensitivity analysis with Existing + Site traffic is summarized in 
Table 37 and Table 38. 
 
Synchro analysis worksheets are provided in Appendix J. 
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TABLE 37 SIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS (EXISTING AND SITE 
TRAFFIC SENSITIVITY SCENARIO) 

Key 
Movements 

Existing Existing + Site Traffic  Existing + Site Traffic (With 
Improvements)  

v/c  LOS v/c  LOS v/c  LOS 

Waterdown Road / Masonry Court & Railway Road 

EBTLR 0.03 (0.04) D (D) 0.03 (0.04) D (D) No Improvements Required 

WBL 0.12 (0.25) D (D) 0.10 (0.25) D (D) 

WBTR 0.06 (0.17) D (D) 0.08 (0.18) D (D) 

NBL 0.03 (0.03) A (A) 0.03 (0.03) A (A) 

NBTR 0.38 (0.25) A (A) 0.40 (0.28) A (A) 

SBL 0.25 (0.14) A (A) 0.35 (0.39) A (A) 

SBTR 0.22 (0.26) A (A) 0.23 (0.26) A (A) 

Overall 0.34 (0.27) A (B) 0.36 (0.29) A (B) 

Waterdown Road / Highway 403 WB On-Ramp & N Service Road 

WBL 0.42 (0.43) D (C) 0.44 (0.47) D (C) 0.44 (0.47) D (C) 

WBT 0.45 (0.77) D (D) 0.44 (0.76) D (D) 0.44 (0.77) D (D) 

WBR 0.02 (0.08) D (C) 0.02 (0.08) D (C) 0.02 (0.08) D (C) 

NBL 0.37 (1.00) A (E) 0.44 (1.03) A (E) 0.44 (0.99) A (E) 

NBTR 0.28 (0.39) A (C) 0.30 (0.40) A (C) 0.30 (0.40) A (C) 

SBL 0.21 (0.26) A (C) 0.22 (0.29) A (C) 0.22 (0.28) A (C) 

SBTR 0.20 (0.52) A (D) 0.21 (0.62) A (D) 0.21 (0.57) A (D) 

Overall 0.32 (0.75) B (D) 0.35 (0.80) B (D) 0.35 (0.77) B (D) 

Waterdown Road / Highway 403 EB Off-Ramp & S Service Road 

EBL 0.73 (0.57) D (D) 0.73 (0.56) D (D) No Improvements Required 

EBT 0.72 (0.62) D (D) 0.72 (0.61) D (D) 

EBR 0.16 (0.16) C (D) 0.17 (0.18) C (D) 

WBL 0.10 (0.18) D (D) 0.10 (0.18) D (D) 

WBR 0.05 (0.19) D (D) 0.05 (0.19) D (D) 

NBTR 0.76 (0.58) D (C) 0.94 (0.70) D (C) 

SBL 0.86 (0.69) D (D) 0.87 (0.73) E (D) 

SBT 0.28 (0.26) B (B) 0.30 (0.32) B (C) 

Overall 0.70 (0.56) D (C) 0.78 (0.62) D (D) 
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TABLE 38 UNSIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS (SENSITIVITY 
ANALYSIS WITHOUT METROLINX EXPANSION) 

Key 
Movements 

Existing Existing + Site Traffic 

LOS Delay LOS Delay 

EBTLR A (A) 0.2 (1.6) A (A) 2.0 (6.0) 

WBTLR A (A) 2.3 (1.3) A (A) 2.3 (1.3) 

NBTLR B (B) 10.6 (13.3) B (E) 13.0 (40.8) 

SBTLR A (B) 9.2 (12.0) B (C) 12.1 (20.3) 

 
The addition of site traffic to the existing traffic generally results in very minimal increases of v/c ratios across 
the intersections chosen for the sensitivity analysis. The addition of site traffic to the northbound left 
movement at the Highway 403 Westbound Off-Ramp does result in an individual capacity of 1.03, but it is 
noted that this movement operates at 1.00 under existing conditions. This confirms that site traffic, while 
contributing to capacity constraints of the northbound left movement, is still a minimal impact to this 
movement and the proposed improvement of a northbound dual left will be required with or without the Site.  
 
Site traffic is representative of 1% growth on the existing corridor per year (over 15 years) and individually 
(when not considering other growth) contributes to requiring the following improvements when compared to 
existing conditions: 
 

• Signal optimization or early implementation of northbound dual left at the Highway 403 Westbound 
Off-Ramp 

• Signal optimization or early implementation of the dedicated northbound right lane at the Highway 
403 Eastbound On-Ramp  

 
The Site is expected to have a similar vehicle directional traffic distribution to all other Aldershot MTSA 
residential developments and is a contributing development amongst all other developments in the MTSA 
towards the long term area infrastructure improvements, not necessarily the triggering development for 
extensive improvements. Historical growth has not yet indicated that the MTSA is actually growing at the rate 
projected in the baseline analysis of this study. Regardless of this, interchange improvements are required to 
support area growth including the site and recommendations are further described in Section 11.0.  
 
The Site is also uniquely suited within the MTSA to create one of the greatest opportunities to capture transit-
oriented trips by walking or cycling to Aldershot GO and contributing to new transit ridership from the Site’s 
building without directly impacting the vehicular road network (i.e. transit riders would not have to traverse the 
arterial or collector public road network to reach the GO station. They will have sidewalks direct to the station 
within the community). The Site itself, as planned, does not physically preclude the expansion and 
investigation of multiple options to improve the Highway 403 interchange over time. 
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10.0 ACCESS CONSIDERATIONS 
The Site is proposed to be provided with two accesses: 

• All-moves access at Cooke Boulevard (Side Street Stop-controlled); and, 
• Right-turns only access along Waterdown Road (Side Street Stop-controlled) 

 
The primary and ‘front-door’ access and address to the Site will be via Cooke Boulevard, where delivers, 
loading, visitors, and residents will have access to services, lobbies, and underground parking. 
 
A secondary access is recommended for residents of the Site to: 

• Provide distribution and redundancy for the Site’s parking garage access on a daily basis and over 
time (i.e. including to allow redundancy for maintenance procedures); and, 

• Provide distribution of site traffic across the local road network that is connecting into Waterdown 
Road. 

 
Given the site’s context within a permit control area, the MTO Highway Corridor Management Manual – April 
2022 guides the minimum and desirable offset spacing criteria for private road access relative to an 
interchange facility. 
 
Desirable offset spacing for the Site’s context is based on posted speed (Waterdown Road is posted at 50 
km/hr) and distance to the nearest ramp terminal. 

• Desirable Spacing is 125 metres based on local context along Waterdown Road 
• The MTO’s typical desirable spacing criteria ranges from 125 metres (50 km/hr) to 185 metres (80 

km/hr) 
 
The intersection spacing review drawing in Appendix K demonstrates that there is approximately 260 metres 
in advance of the existing Highway 403 EB Off-Ramp / Alan Bryk Way (135 metres above and beyond the 
MTO guideline’s desirable offset spacing). 
 
A right turns only access is proposed along Waterdown Road. This access is recommended to be designed 
such that: 

• Physical measures prevent southbound left and westbound left movements. An extended centre 
median along Waterdown Road would accomplish this; 

• It is used as a secondary access and that visitors and deliveries are directed to the address and 
primary entrance on Cooke Boulevard; and that 

• the design permit clear sightlines, turnaround space and be compatible with the City’s requirements 
for SWM pond access. 

 
Review the proposed site access along Waterdown Road indicates it is appropriately placed relative to the 
downstream highway interchange intersections (and MTO desirable offset criteria) and upstream Masonry 
Court signalized intersection. 
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11.0 RECOMMENDED INTERSECTION IMPROVEMENTS 
As discussed in Section 9.3, there are several infrastructure improvements recommended for the area street 
network over the next 15 years.  
 
The future lane configuration for the full build out is identified on Figure 24. Local development-led 
improvements are identified in Figure 25. Regional improvements are identified in Figure 26 and briefly 
described below: 
 
Near Term Localized Road Improvements 
 
Local road improvements (from north to south) are required to support near term growth and buildout of the 
site (2026) include: 

- Convert the single northbound left to a dual northbound left at Waterdown Road / N Service Road & 
Highway 403 WB On-Ramp; 

- Extend the southbound left lane to 135 metres of storage at Waterdown Road / Masonry Court; 
- Convert the westbound left / through-right to a westbound through-left / right at Waterdown Road / 

Masonry Court and extend the westbound curb lane to Cooke Boulevard; 
- Protect for signalization of Masonry Court / Cooke Boulevard if required by expansion of Metrolinx 

lands (otherwise provide All-Way Stop Control); and, 
- Provide New Site Driveways. 

 
The above-noted improvements accommodate local traffic needs for buildout of the site. 
 
Long Term Area Road Improvements 
 
Regional road improvements recommended to mitigate ongoing constraints and address regional growth 
include: 

- Monitor the Waterdown Road / S Service Road & Highway 403 EB Off-Ramp for estimated vs. 
realized growth. Background developments (approved and appealed) account for 6% to 17% of 
annual growth by 2026. In the event that this growth is realized in advance of the bridge widening 
already planned for 2036, the following temporary mitigating improvements could be considered by 
the municipality and MTO: 

o Convert the existing westbound dual left to a single westbound left, introduce a channelized 
northbound right, and optimize signal timing. 
 

- By Future Total, with the consideration of background development traffic,  the Highway 403 / 
Waterdown Road interchange requires one of the following improvements to address increase in 
activity between future MTSA residents/visitors and the highway. Notably changes that would improve 
access to/from the highway that currently operate from a shared-lane environment. A range of 
improvements could address this including: 

1. Widening of Waterdown Road over Highway 403 (currently planned for 2036); in combination 
with; 

2. Introduction of Dual or Free Flow Left/Right Turns at Waterdown and the EB On-Ramp; in 
combination with, or 

3. Separation of highway on/off ramp and primary GO traffic; or, 
4. Parclo or typical Diamond configuration. 
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Dual turning lanes have been considered for improvements in this study’s Synchro analysis to confirm 
the ability to provide capacity for future traffic demands, recognizing they represent one possible 
solution and are not necessarily the desired interchange configuration in an unconstrained 
environment. 
 
The Site limits and site access do not preclude any of the long term road network options noted 
above. 
 

- The proposed site driveways are located in compliance with the Highway Corridor Management 
Manual 

 
- Monitor the Waterdown Road / Plains Road intersection for estimated vs. realized growth. Traffic 

operations at this intersection could be addressed with new road connections within the MTSA, or 
dual eastbound left, dual southbound left, and an auxiliary westbound right turn movement at 
Waterdown Road / Plains Road. 

 

11.1 SIGNAL TIMING MODIFICATION 
In addition to the functional design plans discussed and presented herein, under future background and total 
traffic conditions, traffic signal timings and changes in cycle lengths were adjusted as necessary at selected 
intersections to best accommodate future traffic demands and patterns.  
 
  



24



25



26
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11.2 FUNCTIONAL DESIGN CONSIDERATIONS 
The three intersections recommended to be modified to support growth from other planned developments as 
well as this proposed development are identified in Figure 24 and discussed in greater detail below. 
 

11.2.1 Waterdown Road / N Service Road & Highway 403 WB On-Ramp 
Based upon the results summarized in Section 9.3.4.1, it is recommended the provision of an additional 
northbound left turn lane is recommended within the existing pavement limits (i.e. restriping of the 
intersection). The restriping of the intersection is shown in a draft functional road plan provided in Appendix 
L. 
 
The turning lane storage and taper lengths to accommodate the intersection modification is summarized in 
Table 39, along with the maximum 95th percentile queue lengths reported in Section 9.3.  
 

TABLE 39 WATERDOWN ROAD / N SERVICE ROAD & HIGHWAY 403 WB ON-RAMP 
RECOMMENDED TURNING LANE CONFIGURATION  

Movement Storage (m) Taper (m) Max. 95th Percentile Queue (m) 

NBL 100 xx 91 
Notes: 
1. Rounded to the nearest 5 metres. 
 

11.2.2 Waterdown Road / Highway 403 EB Off-Ramp & S Service Road 
Based upon the results summarized in Section 9.3.4.3, it is recommended that traffic operations at this 
junction be monitored going forward. If it is determined that improvements are required to address traffic 
operations at the intersection, the provision of a channelized northbound right turn lane and conversion of the 
dual westbound left to a single westbound left is a potential mitigating measure until further measures are 
implemented at this intersection. 
  

11.2.3 Waterdown Road / Masonry Court & Railway Road 
Based upon the results summarized in Section 9.3.4.4, the southbound left turn lane to accommodate a 
storage length of approximately 75 metres. Note that for the southbound left turn lane is approximately 25 
metres longer than the existing storage length of 50 metres. The westbound approach is proposed to be 
converted to a through-left lane right lane operates as an exclusive lane with a storage length extension. 
 
The recommended improvements at this intersection are shown in a draft functional road plan (FD-01A) 
provided in Appendix L. The provision of the functional design plan is to ensure that the nature of the 
recommended improvement is understood going forward. An extension of the centre median along 
Waterdown Road is further recommended to physically prevent left turns to/from the proposed Waterdown 
Road site access. 
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12.0 RESPONSE TO COMMENTS 
The Region of Halton, City of Burlington, and the Ministry of Transportation (MTO) have provided comments 
pertaining to the BA Group’s TIS - November 2021 submission to facilitate their review of the transportation 
related elements of the application in the following memorandums: 
 

• The City of Burlington staff prepared a memorandum entitled “1120 Cooke Blvd, Transportation 
Impact Brief – August 2022” dated August 29th, 2022  

• The Region of Halton, Planning and Building Department prepared a memorandum entitled “Official 
Plan Amendment & Zoning By-law Amendment, 1120 Cooke Boulevard, City of Burlington, 505-01/22 
& 520-01/22” dated August 8th, 2022. 

• The Ontario Ministry of Transportation (MTO), received via email entitled “Request for Comments – 
1120 Cooke REVISED submission” dated April 19, 2023. 

 
A response to City and Region Comments was provided in a letter prepared by BA Group dated March 3, 
2023 as it relates to OPA and ZBA is was supplemented by regular coordination and collaboration with 
municipal staff. Adi and their technical consultants continue collaborate with all municipal agencies to address 
outstanding comments. April 19 comments from the MTO are provided in Appendix M and re-iterated below 
in Section 12.1. 
 
For the purpose of this resubmission of the Official Plan Amendment and Zoning By-law Amendment 
applications, this section will be addressing the comments received from the MTO. The current submission, 
as proposed, does not preclude continued discussion required road improvements that are subject to site plan 
approval by the MTO as a commenting agency. 
 
Comments from the MTO are addressed in the following sections, and responses have been organized by 
comment with a summary discussion provided in each case, which refers, as appropriate, to technical 
materials provided within this updated TIS. 
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12.1 MINISTRY OF TRANSPORTATION COMMENTS 
General Comments: 
Comment: 
Do not copy and paste entire emails into the comment matrix. You may contact the MTO for assistance with 
creating bullet points. 
 
Response: 
Noted. Comments below have been provided exactly as the bullet points received in bulleted format in the 
April 19, 2023 comments provided by MTO (received through City staff). 
 
Comment: 
The site is within the MTO’s permit control area. A MTO Building and Land Use permit is required prior 
construction. 
 
Response: 
Noted.  
 
Comment: 
These comments were previously provided in 2021. We are not in receipt of a revised traffic impact study to-
date. 
 
Response: 
Noted. The revised submission in March 2023 responded to comments from City and Region staff that were 
scoped to site and access design, vehicle manouevres, and zoning bylaw requirements. This report updates 
the former TIS in its entirety. 
 
Comment: 
Further comments will be provided upon receipt of the revised traffic impact study. It is anticipated that the 
existing interchange cannot accommodate this development along with background traffic plus any other 
planned developments in the area without interchange improvements. 
 
Response: 
Noted. We concur the interchange requires improvements to accommodate growth in a balanced manner with 
encouraging transit and active transportation around a Major Transit Station Area. The 1120 Cooke Site is 
one of several contributing developments of the Aldershot MTSA. As discussed in Section 8.3.1 of this TIS, 
the rate of development of the surrounding area is highly variable by status of each development and 
including all development applications considers a growth rate that high compared to typical corridor growth 
and does not match typical yearly expectations or historical data observed for this area. Despite this, and 
while delayed from the initial timeline of 2016 - the City continues to identify the Waterdown Bridge widening 
in its Development Charges forecast within less than 15 years (currently identified for 2036), and major 
interchange improvement could be coordinate concurrently with this widening and concurrently with 
construction of development applications that support transit accessibility and that do not physically preclude 
viable interchange improvements. 
 
We anticipate the forthcoming Transportation Assessment for the Aldershot MTSA will identify whether there 
continues to be a need for advancing this widening and other area infrastructure improvements as it relates to 
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MTSA growth, the purpose for which the widening was initially identified in addition to its purpose to connect 
gap in existing bike facilities. We also anticipate that any growth-related infrastructure identified will be 
captured by the City’s next Development Charges By-law update, consistent with the City’s Phasing and 
Financial Tools identified in the 2022 MTSA – Area-Specific Planning Study. The widening remains within the 
15-year study horizon assessed as part of this TIS. 
 
In the interim, Section 11.0 also identifies mitigating road network improvements that will improve the local 
area existing road network conditions that can allow area growth to proceed, will allow immediate uptake of 
transit ridership on the existing extensive transit service available to local residents without precluding long 
term infrastructure. 
 
Comment: 
There are no planned improvements at 403/Waterdown in the MTO 5-year plan. The City of Burlington and/or 
the developer would be responsible for funding any highway improvements triggered by any land use 
changes and development in the area. 
 
Response: 
Noted. The developer will continue to work with the City and MTO to determine funding for near-term 
mitigating improvements and contributions (via development charges) to allow for area-growth related 
improvements. 
 
Comment: 
The report selected TTS Survey Zones of 4050, 4051, 4052, 4054 and 4055. The study area is within Zone 
4051. Include zone 4053 which is adjacent to Zone 4051. 
 
Response: 
The study area is in TTS Zone 4052, not Zone 4051.  
 
A large portion of Zone 4053 consists of undeveloped land and large commercial buildings such as IKEA 
Burlington, Fortinos grocery store with a large parking lot, Hydro One Burlington Transmission Station and 
retail stores along Plains Road East. Given that TTS Zone 4053 contains a significant portion of land that is 
not residential.  
 
While it was not selected as part of BA Group’s TTS data for residential traffic distribution, the TTS Zone 4053 
was included in the updated analysis and does not change the overall distribution. 
 
See Section 8.4.2 for further details. The data from TTS is included in Appendix G.  
 
Comment: 
Please provide a copy of TTS reports, and the detailed analyzing sheets, to show and explain the summary of 
Travel Mode Distribution (Table 6), Mode Split(Table 9),and Site Traffic Distribution(Table 14). 
 
Response: 
Sections 7.1 and 8.4.2 provide details on the travel mode distribution, mode split and traffic distribution. The 
data from TTS is included in Appendix G. 
 
TMC Data: 
Comment: 
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Attach a copy of TMC report collected on Sep/26/2018 at Waterdown Rd & Hwy 403 EB Off-ramp (south 
ramp terminal) by City of Burlington, which was used in the report. 
 
Response: 
BA Group sent this TMC in an e-mail March 31, 2023. The TMC was attached in the ZIP folder alongside 
with the other TMCs used for the initial submission.  
 
2023 counts are provided in Appendix F. Should any further data be required for agency review, please feel 
free to contact BA Group directly for a PDF or clarification if there is a discrepancy.   
 
Comment: 
The report did not use MTO TMCs data collected in 2016 by MTO Waterdown Rd Interchange area 
intersections but used the data 2018 collected by City of Burlington. Compare the 2018 data with the 2016 
data. As of November 2022, the current traffic volume Highway 403 mainline shows that the total and peak 
hour volumes are still lower than in 2018. The TIS correctly uses Pre-Covid data. 
 
Response: 
See Section 8.2. BA Group has counted the area intersections a number of times following the end of Covid-
related lockdown and gathering restrictions and after transit activity has resumed regular service levels. The 
most recent counts undertaken occurred in May 2023 and were reviewed in comparison to 2022, 2021 as well 
older pre-covid counts and considered representative of typical weekday conditions. 
 
2023 existing turning movement counts are provided in Appendix F. 
 
Figure 14-24: 
Comment: 
Figure 14 – Existing 2021 Volumes: comparing the data with 2016, and 2018 TMCs data do not match or 
have errors. E.g. Some numbers showing growths, some are not, and rates are different, please fix. 
 
Response: 
Traffic volumes have been updated to reflect 2023 volumes (Figure 14) and specific traffic layers for growth 
with and without the expansion of the South GO Parking Lot are identified in Figure 15 and Figure 16, 
respectively.  
 
2023 counts are provided in Appendix F. Should any further data be required for agency review, please feel 
free to contact BA Group directly for a PDF or clarification if there is a discrepancy.   
 
Comment: 
Figure 15- Corridor Growth Volumes: stated this figure had applied corridor growth of 2% per year, but the 
volumes are not showing all movements, missing some movements. Please update. 
 
Response: 
See Section 8.3.1 regarding Growth assumptions. 
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Comment: 
The Table 12 listed Area Background Developments, but the report has not provided any more detailed traffic 
volumes information generated by these developments such as how to distribute the study area intersections. 
Provide this information. 
 
Response: 
A PDF of the background development volumes in the traffic assignment sheets are provided in Appendix O. 
Figure 15 shows combined background traffic volumes developed from those individual sheets, with the 
inclusion of expected generated traffic from the South GO Lot expansion. Figure 16 shows combined 
background traffic volumes without the expected generated traffic from the South GO Lot expansion. Where 
study area did not match intersection used in this TIS, background development traffic was extended through 
the network based on turning restrictions and area travel characteristics.  
 
Comment: 
Figure 16 - 2026 Volumes: the volumes should combine Figure 14 and Figure 15, but the volumes are not 
matched. Please fix. 
 
Response: 
Traffic volume figures have been updated. Figure 17 and Figure 18 now show the Future Background Traffic 
volumes, with and without the inclusion of the South GO Parking Lot Expansion, respectively. Future 
Background traffic volumes are representative of background development traffic added to existing traffic 
volumes. Should any further data be required for agency review, please feel free to contact BA Group directly 
for a PDF or clarification if there is a discrepancy.   
 
Comment: 
Figure 17- 2031 Volumes: compared with Figure 16, some numbers are showing growth, some of them are 
kept the same. Please fix. 
 
Response: 
Traffic volume figures have been updated. Figure 17 and Figure 18 now show the Future Background Traffic 
volumes, with and without the inclusion of the South GO Parking Lot Expansion, respectively. Future 
Background traffic volumes are representative of background development traffic added to existing traffic 
volumes.  Should any further data be required for agency review, please feel free to contact BA Group directly 
for a PDF or clarification if there is a discrepancy.   
 
Comment: 
Figure 18- 2036 Volumes: compared with Figure 17, some numbers are showing growth, some of them are 
kept the same. Please fix. 
 
Response: 
Traffic volume figures have been updated. Figure 17 and Figure 18 now show the Future Background Traffic 
volumes, with and without the inclusion of the South GO Parking Lot Expansion, respectively. Future 
Background traffic volumes are representative of background development traffic added to existing traffic 
volumes. Should any further data be required for agency review, please feel free to contact BA Group directly 
for a PDF or clarification if there is a discrepancy.   
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Comment: 
Figure 19 - Phase 1 Volumes: please provide a copy of the original report figure. 
 
Response: 
Traffic volume figures have been updated. It is noted that site traffic from Phase 1 of the development is 
captured in Turning Movement Counts (TMCs) captured in 2023, which were subsequently used in this TIS 
Update.  Should any further data be required for agency review, please feel free to contact BA Group directly 
for a PDF or clarification if there is a discrepancy.   
 
Comment: 
Figure 22 to 24: please double check the volume update. Ensure the numbers add up. 
 
Response: 
Traffic volume figures have been updated. Figure 20 and Figure 21 now show Future Total Traffic Volumes, 
with and without the inclusion of the South GO Parking Lot Expansion, respectively. Future total traffic 
volumes are representative of site traffic volumes added to future background traffic volumes, which are 
comprised of existing traffic volumes and background development traffic volumes. Should any further data 
be required for agency review, please feel free to contact BA Group directly for a PDF or clarification if there 
is a discrepancy.   
 
 
General Comments: 
Comment: 
Figures 25, 26 and 27, please provide clearer images, the legends and chart color are hard to see and match, 
and please provide detailed supporting information of the outcome. 
 
Response: 
Figures have been updated. The legends of Figure 22 and Figure 23 have been enlarged for clarity.  
 
Comment: 
The summary and analysing years are the future conditions of 2026, 2031 and 2036, missing the existing 
year-2021. The existing year should be included. 
 
Response: 
Section 9.3.4 of the initial TIS report included separate tables for each signalized intersection summarizing 
the existing (2021) and future traffic analysis of each intersection.  
 
Section 9.3.5 of the initial TIS report included a summary table of the capacity results for the unsignalized 
intersections. The tables were divided into two, where the first table would summarize the existing and 
build out year, and the second table would summarize the future total results of 2031 and 2036. 
 
This updated TIS refers to existing results in Section 9.3 for each study area intersection.  
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Comment: 
Please provide all relevant supporting reports or documents which are used as a reference at this report. 
 
Response: 
Noted. Please refer to Appendix N that contains the links to the documents used and referenced in the 
initial TIS report. Keep in mind that a number of documents are no longer published documents on the 
agencies’ website. There is a note of this in the list provided in Appendix N. The documents that do not 
contain a link can be e-mailed to MTO if needed.   
 
Synchro and Sim Traffic: 
Comment: 
Please explain how derived the PHFs used at Synchro analysis. The report has not attached 15 min TMCs 
report or have not provided information of the PHFs used. 
 
Response: 
PHF is calculated based on the intersection for each analyzed peak hour period. The formula is the sum of 
all vehicles in the peak hour divided by four times the busiest 15 minutes vehicles during the peak hour.  
 
This value is calculated based on the turning movement counts. The turning movement counts (TMCs), 
which include 15 minute divisions, are included in Appendix F. The value that is entered into Synchro is 
the intersection PHF and not the movement or approach PHF.  
 
The default PHF is 0.92 as per HCM 2000.   
 
Comment: 
Recommending developing all scenarios within one single Synchro 11 file under the same geometric 
configuration, such as AM, PM, existing, and future etc. it may be easier to analyze and compare. 
 
Response: 
Synchro files were split between scenarios to study the impact of different signal timing modifications and 
infrastructure improvements on different analysis scenarios.  
 
Comment: 
Sim Traffic calibration setting, recommending duration of 15min seeding with 60min recording, and final 
queue lengths determined (update) from SimTraffic. 
 
Response: 
Analysis results from Synchro demonstrate the need for signal timing modifications and infrastructure 
improvements under future background traffic volumes. SimTraffic results are valuable when real world 
conditions need to be replicated as closely as possible to confirm results from Synchro; for instance, to 
confirm that infrastructure improvements are not needed for the proper functioning of an intersection. In 
this case, the macrosimulation condition from Synchro 11 is showing the need for the improvements 
described in this report; and results from SimTraffic will inevitably confirm these recommendations.  
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General Comments 
Comment: 
Capacity analysis shall be performed at all proposed site access points and intersections in the study network 
in accordance with the methodology described in the latest edition of the Highway Capacity Manual (HCM). At 
signalized intersections, movements with v/c ratio greater than 0.85 are deemed to be “critical” in terms of 
operations. Movements that experience a v/c ratio of 0.85 or greater should be evaluated for possible 
operational improvements. For ramps, a v/c ratio for terminal ramp approaches with a value greater than 0.75 
would be deemed critical and should be evaluated for 3 possible operational improvements. The 95th queue 
lengths should be determined from SimTraffic Simulation of recommended settings. 
 
Response: 
Noted. Under existing conditions, several movements experience a v/c ratio greater than 0.85 and several 
ramps experience a v/c ratio greater than 0.75. While the MTO has identified these thresholds to aid in 
identifying areas that require additional review, it should be noted that a v/c ratio over 0.85 or 0.75, while 
representing very busy conditions, does not automatically trigger the need for operational or geometric 
road improvements. A v/c ratio under 1.00 represents a movement/ intersection that is considered within 
capacity and operational, even if the conditions are not ideal. For movements where v/c ratios have been 
reported to be over 1.00, operational improvements have been proposed in this report to improve 
conditions.  
 
Comment: 
The site plan, and the proposed street network showing a new access point (Parking entrance) from the 
development direct to Waterdown Rd between south ramp terminal and Masonry Ct. Considering the existing 
geometric and operational conditions within the interchange area, we are not recommending the proposed 
new access. Refer to our previous comments. A section may be included in the traffic impact study in lieu of a 
I-HAMP study discussing the access and associated access design for our review/comment. The TIS already 
includes other elements of a I-HAMP such as a discussion of municipal land use planning and transportation 
initiatives.. 
 
Response: 
Section 10.0 provides a description of the design of the access along Waterdown Road that will enforce right-
in-right-out only movements, eliminating the operational issues of allowing left turns. This access is proposed 
to be treated as a secondary access, with the intention that most residents and visitors will be directed to use 
the access from Cooke Boulevard. Additionally, Section 10.0 provides a summary of the studies that have 
been undertaken to ensure that the spacing of the proposed access is appropriate in relation to the 
interchange area. MTO Guidelines state that the minimum spacing distance of an offset intersection on a road 
with a posted speed limit of 50 km/h such as Waterdown Road is 125 metres. The intersection spacing 
review, provided in  Appendix K, demonstrates that there is approximately 260 metres in advance of the 
eastbound off-ramp, which is an additional 135 metres above and beyond the MTO’s guideline for desirable 
access spacing.  
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13.0 SUMMARY AND CONCLUSIONS 
BA Group has been retained by Adi Developments (Masonry) Inc. (referred to herein as the “client”) to 
provide transportation consulting services in relation to an Official Plan Amendment (OPA) and Zoning By-law 
Amendment (ZBA) applications for the lands located at 1120 Cooke Boulevard (herein referred to as the 
“site”) in the City of Burlington, formerly identified as Phase 2 of 101 Masonry Court lands.  
 
The site is located on the north-east corner of the Waterdown Road and Masonry Court intersection. Both 
roads are under City jurisdiction. The site is approximately 9,534.66 m2 / 102,630.25 ft2 in size and is bounded 
by Waterdown Road to the west, Masonry Court to the south, Cooke Boulevard to the east and a rail corridor 
for GO Trains operated by Metrolinx to the north. The site is conveniently located within a short walking 
distance to Aldershot GO Station (approximately 450 metres to the south lot) located directly north of the site. 
The site is also located within the Aldershot MTSA that is subject to a number of enhanced provincial, 
regional, and city policies. In addition, the site is near the Highway 403 and Waterdown Road interchange.  
 
The current development proposal on the site includes: 

• 1,165 resident units 
• 495 m2 of commercial-retail space 
• 1,137 parking spaces (1037 resident and 100 non-residential spaces) 
• 676 bicycle spaces (596 long-term, 62 short-term and 18 commercial spaces) 
• 5 loading spaces (2 formal and 3 informal moving spaces) 

 
The proposed development consists of three (3) buildings which will be constructed in three phases. The 
proposed three (3) phases and description is listed below: 

• Phase 1 (Building A) – 436 units and 430 parking spaces 
• Phase 2 (Building B) – 358 units and 346 parking spaces 
• Phase 3 (Building C) – 371 units and 361 parking spaces 

 
The primary vehicular access and main entrance to the development is proposed via a two-way, all-moves 
driveway on Cooke Boulevard, which will operate as an unsignalized intersection with the driveway under 
STOP control. The driveway will provide access to the proposed parking garage, loading area and a pick-up 
and drop-off loop. A second right-turns only vehicular access to the development is proposed from 
Waterdown Road. 
 
Key findings are summarized as follows: 
 
Transportation Context 

1. The site is located in great proximity to transit routes, including Aldershot GO Station, that connect 
the site to a wider transit network within and outside Burlington. The site is located less than 500 
metres from Aldershot GO Station’s South parking lot, the 1 Plains bus route, the 101 Plains express 
bus route, the 4 Central bus route, and the 18 Waterdown bus route. This site is also less than a 
kilometre from the 87 North Service- Aldershot bus route.  
 

2. The site is well served by cycling and pedestrian facilities. Sidewalks are provided along most of the 
road corridors. In addition, there are planned cycling facilities in close proximity to the site that will 
introduce protected bikeways along Plains Road, Alan Bryk Way and Waterdown Road up to the CN 
rail bridge, and local street bikeways identified for Masonry Court and Cooke Boulevard.  
 



 

1120 COOKE BOULEVARD - PROPOSED MIXED-USE DEVELOPMENT 

JULY 2023 8057-01 122 
 

Vehicular Parking 
3. Application of the City of Burlington Zoning By-law 2020 (amended) results in a requirement of 1,473 

vehicular spaces, including 1,456 residential (inclusive of visitors) and 17 non-residential parking 
spaces. The effective residential parking rate is 1.25 spaces / unit.  
 

4. The proposed parking supply will provide a total of 1,037 spaces including 1037 resident parking and 
100 non-residential parking spaces to be shared between commercial – retail and residential visitors. 
The effective resident parking rate is approximately 0.89 spaces / unit and 0.09 spaces / unit non-
residential parking rate. The parking spaces are to be supplied in a five (5) level underground parking 
garage. Six (6) parking spaces will be provided for the commercial-retail at-grade. 
 

5. A rate of 0.97 spaces per unit adopted for the site is understood to be supported by City staff (if 
accompanied by a robust TDM plan) per ongoing discussions with City staff (see Appendix D). 
 

6. The proposed parking supply is less than the required parking supply of 1,473 spaces as outlined in 
Zoning By-law 2020 (amended), and exceeds the City supported (with robust TDM) parking standard 
of 0.97 spaces / unit. 
 

Loading 
1. Application of the Zoning By-law 2020 results in a requirement of three (3) loading spaces. 

 
2. The proposed development includes five (5) loading spaces including two (2) formal lay-by waste 

collection spaces are proposed to support the typical loading / garbage activities and three (3) 
informal moving spaces are proposed to support the deliveries and moving activities associated to the 
development. 
 

3. Although the proposed loading supply does not meet the required three (3) loading spaces, two (2) of 
the proposed loading spaces contribute towards the minimum requirement while the three (3) moving 
spaces will complement the supply. Thus, it is BA Group’s opinion that the proposed loading scheme 
will be able to support the commercial and residential functions of the proposed development as each 
building will be equipped with an informal moving space and be supported by a formal waste 
collection space. 
 

Bicycle Considerations 
4. The City of Burlington Zoning By-law 2020 does not include bicycle parking requirements for 

residential buildings. However, the Burlington City-Wide Parking Standards Review, a report prepared 
by IBI Group in July 2017 recommends the provision of bicycle parking for residential buildings and 
retail stores. 
 

5. The City’s minimum recommended bicycle parking requirements applicable to the site as per the 
Burlington City-Wide Parking Standards Review requires the provision of 586 long-term bicycle 
parking spaces and 62 short-term bicycle parking spaces, resulting in a total of 648 bicycle parking 
spaces. 
 

6. A total of 676 bicycle parking spaces are proposed, including 596 residential long-term, 62 short-term 
and 18 commercial bicycle parking spaces to serve the proposed development across three 
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buildings. Bicycle parking is provided in bicycle lockers below grade on parking levels 1 and 2, and at-
grade (indoors), and bicycle racks are provided outdoors.  
 

7. The proposed bicycle parking supply of 676 bicycle parking spaces meets and exceeds the 
recommended bicycle parking standards applicable to the site as per the Burlington City-Wide 
Parking Standards Review.  
 

Transportation Demand Management (TDM) 
8. A Transportation Demand Management (TDM) framework has been developed to support the use of 

non-auto modes of travel, and to encourage a change in travel behaviour that reduces automobile 
travel. The strategies include a proposed reduced vehicular parking supply than the prevailing Zoning 
By-law, unbundle parking, permit resident and retail visitors to share the overall non-residential 
parking supply of 100 spaces, provision of sidewalk facilities along Cooke Boulevard, implementation 
of a transit information centre, a car-share program, a bike repair station, bicycle parking spaces, 
distribution of travel information brochures, carpool program, a community marketing outreach event, 
and subsidized transit passes to first time residents.  
 

Traffic Volumes Forecast 
9. There are ten (10) area background development sites, including the Aldershot South GO expansion 

that account for 2 to 18% growth along Waterdown Road per year in the next 5 years. 
 

10. Site traffic includes Phase 1 (already built) and Phase 2 (the site). Phase 1 is built and occupied and 
no longer owned by Adi Developments (Masonry) Inc. However, Phase 1 has been included in 
accordance with the terms of reference for this study for the purpose of traffic assessment. 
 

11. The proposed development is forecast to generate in the order of 315 and 370 two-way net-new 
vehicle trips during the weekday morning and afternoon peak hour periods, respectively. 

 
Traffic Operations 

12. The study area intersections can be defined by three distinct characteristics: 
1. Highway 403/Waterdown Road Interchange & North Aldershot GO Entrance; 
2. Waterdown Road / Masonry Court & South GO Entrance; and, 
3. Plains Road Corridor. 

 
Highway 403 / Waterdown Road Interchange 

13. The Highway 403 / Waterdown Road interchange has an unusual configuration that does not meet 
the typical Diamond I/C, Parclo B, or desirable Parclo A interchange configurations defined in the 
MTO’s Highway Corridor Management Manual. This interchange has been identified by the MTO and 
City to have existing constraints and expected increases in activity related to the Aldershot GO 
Mobility Hub. The City has already planned for part of this work, a bridge widening to 5-lanes plus 
active transportation for 2028 and is identifying potential infrastructure solutions as part of an ongoing 
Prosperity Corridor Study. The bridge widening is not a requirement of the proposed development. 
Operations at this interchange intersection will continue to be constrained under future conditions, 
irrespective of development of the subject site. 
 
Waterdown Road / Masonry Court & South GO Entrance 

14. The intersection of Waterdown Road / Masonry Court serves as the primary entrance for the South 
Aldershot GO entrance, as well as the only public access via Waterdown Road to the east side of the 
draft Mobility Study lands, between Highway 403 and Plains Road. 
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The existing southbound left lane storage at this intersection is insufficient for morning peak hour 
queuing activity (i.e. inbound commuters). Both Metrolinx and site traffic will contribute to this 
movement. Traffic activity will also increase at the intersection of Masonry Court / Cooke Boulevard 
with the buildout of Phase 1 and 2 of the Aldershot South Go expansion lot. 

 
 

Plains Road Corridor 
15. Site traffic can be acceptably be accommodated at the Plains Road / Cooke Boulevard intersection 

that leads directly to the main entrance to the development and will have minimal impact on the 
Plains Road / Waterdown Road and Plains Road / Emery Road intersections. 
 
Application of background development volumes indicates that the left and right turns at Waterdown 
Road / Plains Road will worsen over time without the introduction of additional turning lanes or 
additional routing options through a grid network system such as those contemplated in the draft 
Mobility Hub. 
 

Road Network Improvements 
16. Infrastructure improvements have been identified in two categories: 

1. Local development-led measures; and 
2. Measures required to address regional growth. 

 
The following mitigating improvement measures have been identified near-term should background 
development proceed at the high rate projected for 2026 (from 2 to 18% per year) based on the list of 
approved and appealed developments: 
- The provision of a channelized northbound right turn lane and conversion of the dual westbound 

left to a single westbound left  at the Waterdown Road / S Service Road & Highway 403 EB Off-
Ramp intersection 

 
Further improvements are needed by 2031 to address ongoing regional growth and insufficient 
queuing space along Waterdown Road beyond buildout of the site. The MTO could consider a 
number of improvements, including: 
1) Introducing typical free-flow elements of a Diamond or Parclo interchange; 
2) Separation of highway on/off ramp and primary GO traffic;  
3) Introduction of Dual or Free Flow Left/Right Turns at interchange intersections; in combination 

with, 
4) Widening of Waterdown Road over Highway 403 (already planned for 2028) 

 
The proposed right-turns site driveway on Waterdown Road is located approximately 200 metres 
south of the existing rail line (~255 metres to S Service Road) and exceeds the desirable offset 
spacing of 125 metres for Commercial / Private Road access to a Diamond I/C or Parclo interchange 
along a 50 km/hr posted roadway. The proposed site driveways and proposed local improvements do 
not preclude consideration of any of the above noted improvements that would address long term 
regional growth. 
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Overall 
17. The traffic demands of the site can be acceptably accommodated with the proposed local road 

network improvements and development of the site does not preclude the ability for the municipalities 
to provide long term improvements at the Highway 403 interchange to address regional growth. 
 

18. The site is well positioned relative to the significant transit and active transit improvements planned in 
the immediate vicinity and proposes extensive Transportation Demand Management (TDM) 
measures that aim to reduce the dependency on single-occupant vehicles, and direct transit 
supportive growth next to existing GO Stations on the Lakeshore West GO rail corridor. 



 

 

Appendix A:  
Aldershot GO MTSA (Figures from 2022 Major Transit Station 
Area – Area-Specific Planning Study) 



Policy Framework and Overarching Policy Directions 

Major Transit Station Areas, Area-Specific Planning Study  
Final Report | Downtown Burlington UGC/Burlington GO MTSA & Aldershot GO MTSA 49 

Figure 3.6 - Aldershot GO MTSA Employment Areas 
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Appendix D:  
E-mail from the City 
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Andrea Camina-Medina

From: Clark, Trevor <Trevor.Clark@burlington.ca>
Sent: November 23, 2022 2:10 PM
To: Andrea Camina-Medina
Cc: Emily J. Ecker; Tony Chao-Wei Shih; Edgcumbe, Kaylan; Ozimkovic , Danijel
Subject: RE: 1120 Cooke Boulevard - Stationwest Phase 2 - Parking Study Document

Good Afternoon Andrea, 
 
After some internal discussions, we will not be able to pass on the data from the parking study at this time as the City is 
still working on its analysis of the collected data. The rate of 1.07 was based off of data collected during covid and since 
then, the City has been supplementing the data gathered at that time with additional field observations. Once the 
analysis of all the data together is complete, staff will bring an update to City Council for approval and implementation 
of the new rates. In recognition of the settled rate at nearby developments and nearby recently proposed rates, staff 
are willing to accept a reduced overall parking rate of 0.97 spaces per unit combined. It is expected that this reduction 
for 1120 Cooke Boulevard will be accompanied by a robust TDM plan that will be reviewed in the future by City staff. 
For further questions, please contact Kaylan Edgcumbe, Manager of Transportation Planning, who is copied on this 
email. 
 
Thanks, 
Trevor 
 

From: Andrea Camina‐Medina <Andrea.Camina‐Medina@bagroup.com>  
Sent: Thursday, November 17, 2022 10:39 AM 
To: Clark, Trevor <Trevor.Clark@burlington.ca> 
Cc: Emily J. Ecker <Ecker@bagroup.com>; Tony Chao‐Wei Shih <shih@bagroup.com> 
Subject: RE: 1120 Cooke Boulevard ‐ Stationwest Phase 2 ‐ Parking Study Document 
 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

Hi Trevor,  
 
Following up with the e‐mail I sent in October. Please let me know about the supplemental study of the parking 
demands.  
 
Thank you,  
Andrea 
 

From: Andrea Camina‐Medina  
Sent: November 4, 2022 1:26 PM 
To: trevor.clark@burlington.ca 
Cc: Emily J. Ecker <ecker@bagroup.com>; Tony Chao‐Wei Shih <shih@bagroup.com> 
Subject: RE: 1120 Cooke Boulevard ‐ Stationwest Phase 2 ‐ Parking Study Document 
 
Hi Trevor,  
 
I’m just following up with this e‐mail. 
 



2

Thanks! 
 
Andrea 
 

From: Andrea Camina‐Medina  
Sent: October 28, 2022 11:03 AM 
To: 'trevor.clark@burlington.ca' <trevor.clark@burlington.ca> 
Cc: Emily J. Ecker <ecker@bagroup.com>; Tony Chao‐Wei Shih <shih@bagroup.com> 
Subject: 1120 Cooke Boulevard ‐ Stationwest Phase 2 ‐ Parking Study Document 
 
Hi Trevor,  
 
BA Group is the traffic consultant for the proposed development located at 1120 Cooke Boulevard, known as 
“Stationwest Phase 2”. We have received your comments from the Transportation Services Department at the City of 
Burlington dated September 26, 2022 and you made a reference about a supplemental study of the parking demands of 
residential uses in intensification areas. Can you kindly provide us with this study please?  
 
Thank you in advance! 
 
  
Andrea Camina-Medina  
Transportation Analyst 
  
BA Consulting Group Ltd. 
300 - 45 St. Clair Ave. W.  
Toronto, ON  M4V 1K9  
  
TEL       416 961 7110 x173 
EMAIL   Andrea.Camina-Medina@bagroup.com 
  

 
  
 

 
This message contains information which may be confidential and privileged. Unless you are the intended addressee (or authorized to receive for the intended 
addressee), you may not use, copy or disclose to anyone the message or any information contained in the message. If you have received the message in error, 
please advise the sender by reply and delete the message. 
This message, including any attachments, is privileged and intended only for the addressee(s) named above. If you are 
not the intended recipient, you must not read, use or disseminate the information contained in this email/fax. If you 
have received this email/fax transmission in error, please notify the sender immediately by telephone, fax or email and 
permanently delete this email from your computer/shred this fax, including any attachments, without making a copy. 
Access to this email/fax by anyone else is unauthorized. Thank you.  



 

 

Appendix E:  
Vehicle Manoeuvring Diagrams (VMDs) 
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HALTON REGION GARBAGE, YR 2008-2014

Overall Length 10.514m
Overall Width 2.570m
Overall Body Height 4.040m
Min Body Ground Clearance 0.391m
Track Width 2.570m
Lock-to-lock time 5.00s
Wall to Wall Turning Radius 13.715m

Design Vehicle -

INBOUND OUTBOUND
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1:400

*THE DIMENSIONS AND MANOEUVRABILITY OF THE HALTON REGION FRONT-LOADING GARBAGE TRUCK USED HERE EXCEED THE DIMENSIONS AND MANOEUVRABILITY OF
THE SIDE LOADING RECYCLING COLLECTION VEHICLE OUTLINED IN THE HALTON REGION DEVELOPMENT DESIGN GUIDELINES FOR SOURCE SEPARATION OF SOLID WASTE

TRAFFIC GEOMETRIC INFORMATION AS NOTED ON PLAN RELATES ONLY TO THE TRAVEL ROUTE FOR REFUSE VEHICLES. THE SETTING OUT OF PROPERTY, SITE SERVICES,
BUILDING AND SITE PLAN INFORMATION WAS BASED ON INFORMATION PROVIDED BY THE ARCHITECT TO WHICH BA GROUP WILL NOT BE HELD RESPONSIBLE.
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HALTON REGION GARBAGE, YR 2008-2014

Overall Length 10.514m
Overall Width 2.570m
Overall Body Height 4.040m
Min Body Ground Clearance 0.391m
Track Width 2.570m
Lock-to-lock time 5.00s
Wall to Wall Turning Radius 13.715m

Design Vehicle -
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*THE DIMENSIONS AND MANOEUVRABILITY OF THE HALTON REGION FRONT-LOADING GARBAGE TRUCK USED HERE EXCEED THE DIMENSIONS AND MANOEUVRABILITY OF
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Design Vehicle - TAC SU (Single Unit Truck)

Overall Length 9.10m
Overall Width 2.60m
Overall Body Height 4.11m
Outside Turning Radius 13.40m
Inside Turning Radius 8.60m

*THE DIMENSIONS AND MANOEUVRABILITY OF THE HALTON REGION FRONT-LOADING GARBAGE TRUCK USED HERE EXCEED THE DIMENSIONS AND MANOEUVRABILITY OF
THE SIDE LOADING RECYCLING COLLECTION VEHICLE OUTLINED IN THE HALTON REGION DEVELOPMENT DESIGN GUIDELINES FOR SOURCE SEPARATION OF SOLID WASTE

TRAFFIC GEOMETRIC INFORMATION AS NOTED ON PLAN RELATES ONLY TO THE TRAVEL ROUTE FOR REFUSE VEHICLES. THE SETTING OUT OF PROPERTY, SITE SERVICES,
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Design Vehicle - TAC SU (Single Unit Truck)

Overall Length 9.10m
Overall Width 2.60m
Overall Body Height 4.11m
Outside Turning Radius 13.40m
Inside Turning Radius 8.60m

*THE DIMENSIONS AND MANOEUVRABILITY OF THE HALTON REGION FRONT-LOADING GARBAGE TRUCK USED HERE EXCEED THE DIMENSIONS AND MANOEUVRABILITY OF
THE SIDE LOADING RECYCLING COLLECTION VEHICLE OUTLINED IN THE HALTON REGION DEVELOPMENT DESIGN GUIDELINES FOR SOURCE SEPARATION OF SOLID WASTE

TRAFFIC GEOMETRIC INFORMATION AS NOTED ON PLAN RELATES ONLY TO THE TRAVEL ROUTE FOR REFUSE VEHICLES. THE SETTING OUT OF PROPERTY, SITE SERVICES,
BUILDING AND SITE PLAN INFORMATION WAS BASED ON INFORMATION PROVIDED BY THE ARCHITECT TO WHICH BA GROUP WILL NOT BE HELD RESPONSIBLE.

July 20, 2023



PROPERTY LINE

DASHED LINE
DENOTES CANOPY
@ GROUND LEVEL

DASHED LINE
DENOTES CANOPY
@ GROUND LEVEL.

DROP OFF AREA

FIRE DEPARTMENT
CONNECTION @
GROUND FLOOR

FIRE DEPARTMENT
CONNECTION @
GROUND FLOOR

DASHED LINE
DENOTES
CANOPY
@ GROUND
LEVEL

DASHED LINE DENOTES CANOPY
@ GROUND LEVEL.

TRUCK SPACE
3.5m (W) x 18.0m (L) x 7.5m (H) MIN. CLEARANCE

R

O O O O O

O O O O O

O O O O O

O O O O O

R R R R

RR

R R R
GGGGG

GGGGG

TRUCK SPACE
3.5m (W) x 18.0m (L) x 7.5m (H) MIN. CLEARANCE

R R

R R

R R

R

GGGGG

O O O O O

O O O O O

O O

O O

O O

O

R R

O O

O O

O
O

O O

O O

DN

6% SLOPE
5.50m

12% SLOPE

12
%

 S
LO

P
E

26
.9

0m

PROPERTY LINE

V V

PHASE 3 PHASE 2

V V V

V

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

TYPE-A

FIRE DEPARTMENT
CONNECTION @
GROUND FLOOR

PROPOSED
FIRE HYDRANT

23040

19
30

0

19700

30
80

0

22380

44
75

5

19
30

0

19750 16
05

0

18
64

5

1500

15
00

30
00 51

00

51
00

1500

V
V

V

V
V

V
V

EXIT

RESIDENTIAL
ENTRANCE

BUILDING C

EL
EV

A
TO

R
LO

B
B

Y 
N

o.
 2

EL
EV

A
TO

R
 L

O
B

B
Y 

N
o.

 3

PARKING
ENTRANCE

EL 104.95

EL 104.95

EL 105.06

BUILDING B

EL 105.06

RESIDENTIAL LONG-TERM

94 UNITS (47 STACKED)

RETAIL

SERVICE
CORRIDOR

RETAIL
PLAZA

RETAIL

VEST.

MAIL ROOM &
PARCEL ROOM

MOVING
ROOM

LOBBY

RESIDENTIAL
ENTRANCE

LO
A

D
IN

G
 S

P
A

C
E

MOVING
ROOM

RESIDENTIAL
ENTRANCE

ELEVATOR
LOBBY No. 1

EL 105.06

LOBBY
GARBAGE  ROOM

G

AMENITY

RETAIL
LOADING/
GARBAGE

INDOOR AMENITIES

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

RESIDENTIAL LONG-TERM
BIKE STORAGE
36 UNITS (18 STACKED)

RR

GC

R R

O

BULK
STORAGE

BULK
STORAGE

G

G

G

O
O

R

C

G

O

O

R

O

MAIL
ROOM

O

R R

O

O O

R

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

MAIL ROOM

AMENITY

RETAIL
LOADING/
GARBAGE

CACF
ROOM

G

G

STACKED

STACKED

CACF
ROOM

VEST.

VEST.
BULK
STORAGE

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

STACKED STACKED

STACKEDSTACKED

STACKED STACKED

STACKEDSTACKED

IN
FO

R
M

A
L

R
E

S
ID

E
N

TI
A

L 
LO

N
G

-T
E

R
M

B
IK

E
 S

TO
R

A
G

E
 7

6 
U

N
IT

S
(3

8 
S

TA
C

K
S

)

OUTDOOR
AMENITY

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED STACKED

RETAIL ENTRANCE RETAIL ENTRANCE

RETAIL ENTRANCE

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

S
TA

C
K

E
D

R
E

S
ID

E
N

TI
A

L 
S

H
O

R
T-

TE
R

M
B

IK
E

 S
TO

R
A

G
E

17
 U

N
IT

S

V
V

V
V

V
V

V
V

V
V V V

V
V

V
V

PROPERTY LINE

ELEVATOR
01

ELEVATOR
02

ELEVATOR
02

ELEVATOR
01

ELEVATOR
02

ELEVATOR
02

20R
DN

25R
UP

25R
UP

22R
DN

25R
UP

22
R

D
N

25
R

U
P

LO
A

D
IN

G
 S

P
A

C
E

IN
FO

R
M

A
L

LO
A

D
IN

G
 S

P
A

C
E

IN
FO

R
M

A
L

GG

AD

AD

CB

AD

AD

MH

EL 105.06 EL 105.22

EL 105.40

EL 102.22

E
L 

10
5.

06

EL 105.38

EL 105.35

EL 104.75

EL 104.95

EL 104.80

EL 104.75

EL 104.95

EL 104.95

EL 104.95

EL 105.15 E
L 

10
5.

10

E
L 

10
4.

95

E
L 

10
4.

92

E
L 

10
5.

07

EL 104.95

EL 105.06

E
L 

10
5.

18

EL 105.06

E
L 

10
5.

06
E

L 
10

4.
90

TD

R

G

R O

G

R

O
O

O
O

O

O

O

O

O

O OO

R

R

O

OO
OO

LOBBY

O O
O O

O

O

R
R

OO

G

G

R

RG

O

V

PROPERTY LINE

DASHED LINE
DENOTES CANOPY
@ GROUND LEVEL

DASHED LINE
DENOTES CANOPY
@ GROUND LEVEL.

DROP OFF AREA

FIRE DEPARTMENT
CONNECTION @
GROUND FLOOR

FIRE DEPARTMENT
CONNECTION @
GROUND FLOOR

DASHED LINE
DENOTES
CANOPY
@ GROUND
LEVEL

DASHED LINE DENOTES CANOPY
@ GROUND LEVEL.

TRUCK SPACE
3.5m (W) x 18.0m (L) x 7.5m (H) MIN. CLEARANCE

R

O O O O O

O O O O O

O O O O O

O O O O O

R R R R

RR

R R R
GGGGG

GGGGG

TRUCK SPACE
3.5m (W) x 18.0m (L) x 7.5m (H) MIN. CLEARANCE

R R

R R

R R

R

GGGGG

O O O O O

O O O O O

O O

O O

O O

O

R R

O O

O O

O
O

O O

O O

DN

6% SLOPE
5.50m

12% SLOPE

12
%

 S
LO

P
E

26
.9

0m

PROPERTY LINE

V V

PHASE 3 PHASE 2

V V V

V

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

R
E

TA
IL

TYPE-A

FIRE DEPARTMENT
CONNECTION @
GROUND FLOOR

PROPOSED
FIRE HYDRANT

23040

19
30

0

19700

30
80

0

22380

44
75

5

19
30

0

19750 16
05

0

18
64

5
1500

15
00

30
00 51

00

51
00

1500

V
V

V

V
V

V
V

EXIT

RESIDENTIAL
ENTRANCE

BUILDING C
EL

EV
A

TO
R

LO
B

B
Y 

N
o.

 2

EL
EV

A
TO

R
 L

O
B

B
Y 

N
o.

 3

PARKING
ENTRANCE

EL 104.95

EL 104.95

EL 105.06

BUILDING B

EL 105.06

RESIDENTIAL LONG-TERM

94 UNITS (47 STACKED)

RETAIL

SERVICE
CORRIDOR

RETAIL
PLAZA

RETAIL

VEST.

MAIL ROOM &
PARCEL ROOM

MOVING
ROOM

LOBBY

RESIDENTIAL
ENTRANCE

LO
A

D
IN

G
 S

P
A

C
E

MOVING
ROOM

RESIDENTIAL
ENTRANCE

ELEVATOR
LOBBY No. 1

EL 105.06

LOBBY
GARBAGE  ROOM

G

AMENITY

RETAIL
LOADING/
GARBAGE

INDOOR AMENITIES

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

RESIDENTIAL LONG-TERM
BIKE STORAGE
36 UNITS (18 STACKED)

RR

GC

R R

O

BULK
STORAGE

BULK
STORAGE

G

G

G

O
O

R

C

G

O

O

R

O

MAIL
ROOM

O

R R
O

O O

R

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

MAIL ROOM

AMENITY

RETAIL
LOADING/
GARBAGE

CACF
ROOM

G

G

STACKED

STACKED

CACF
ROOM

VEST.

VEST.
BULK
STORAGE

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

S
TA

C
K

E
D

STACKED STACKED

STACKEDSTACKED

STACKED STACKED

STACKEDSTACKED

IN
FO

R
M

A
L

R
E

S
ID

E
N

TI
A

L 
LO

N
G

-T
E

R
M

B
IK

E
 S

TO
R

A
G

E
 7

6 
U

N
IT

S
(3

8 
S

TA
C

K
S

)

OUTDOOR
AMENITY

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED STACKED

RETAIL ENTRANCE RETAIL ENTRANCE

RETAIL ENTRANCE

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

STACKED

S
TA

C
K

E
D

R
E

S
ID

E
N

TI
A

L 
S

H
O

R
T-

TE
R

M
B

IK
E

 S
TO

R
A

G
E

17
 U

N
IT

S

V
V

V
V

V
V

V
V

V
V V V

V
V

V
V

PROPERTY LINE

ELEVATOR
01

ELEVATOR
02

ELEVATOR
02

ELEVATOR
01

ELEVATOR
02

ELEVATOR
02

20R
DN

25R
UP

25R
UP

22R
DN

25R
UP

22
R

D
N

25
R

U
P

LO
A

D
IN

G
 S

P
A

C
E

IN
FO

R
M

A
L

LO
A

D
IN

G
 S

P
A

C
E

IN
FO

R
M

A
L

GG

AD

AD

CB

AD

AD

MH

EL 105.06 EL 105.22

EL 105.40

EL 102.22

E
L 

10
5.

06

EL 105.38

EL 105.35

EL 104.75

EL 104.95

EL 104.80

EL 104.75

EL 104.95

EL 104.95

EL 104.95

EL 105.15 E
L 

10
5.

10

E
L 

10
4.

95

E
L 

10
4.

92

E
L 

10
5.

07

EL 104.95

EL 105.06

E
L 

10
5.

18

EL 105.06

E
L 

10
5.

06
E

L 
10

4.
90

TD

R

G

R O

G

R

O
O

O
O

O

O

O

O

O

O OO

R

R

O

OO
OO

LOBBY

O O
O O

O

O

R
R

OO

G

G

R

RG

O

V

Design Vehicle - CUBEVAN (Ford E350)

Overall Length 7.70m
Overall Width 2.45m
Overall Body Height 3.66m

Inside Turning Radius 5.68m
Outside Turning Radius 9.49m
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Design Vehicle - CUBEVAN (Ford E350)

Overall Length 7.70m
Overall Width 2.45m
Overall Body Height 3.66m

Inside Turning Radius 5.68m
Outside Turning Radius 9.49m

101 MASONRY CT
VEHICLE MANOEUVRING DIAGRAM

FORD 350 CUBE VAN
BUILDING B

D
at

e 
P

lo
tte

d:
 J

ul
y 

20
, 2

02
3 

   
 F

ile
na

m
e:

 J
:\8

05
7-

01
\B

A
\S

P
R

\2
02

3\
3.

 J
ul

y 
20

 2
02

3\
B

A
-1

01
 M

as
on

ry
 C

t-S
P

R
-R

08
-8

05
7-

01
.d

w
g

101 Masonry Ct

July 20, 2023

8057-01

Project:

Project No.

Date:

Revised:

Scale

Drawing No.

VMD-07--

INBOUND OUTBOUND

0 2 4 6 8 10 20m

1:400

*THE DIMENSIONS AND MANOEUVRABILITY OF THE HALTON REGION FRONT-LOADING GARBAGE TRUCK USED HERE EXCEED THE DIMENSIONS AND MANOEUVRABILITY OF
THE SIDE LOADING RECYCLING COLLECTION VEHICLE OUTLINED IN THE HALTON REGION DEVELOPMENT DESIGN GUIDELINES FOR SOURCE SEPARATION OF SOLID WASTE

TRAFFIC GEOMETRIC INFORMATION AS NOTED ON PLAN RELATES ONLY TO THE TRAVEL ROUTE FOR REFUSE VEHICLES. THE SETTING OUT OF PROPERTY, SITE SERVICES,
BUILDING AND SITE PLAN INFORMATION WAS BASED ON INFORMATION PROVIDED BY THE ARCHITECT TO WHICH BA GROUP WILL NOT BE HELD RESPONSIBLE.



 

 

Appendix F:  
Turning Movement Counts (TMCs) 



Turning Movement Count (2 . WATERDOWN RD & N SERVICE ROAD / HIGHWAY 403 WB ON-RAMP)  

Start Time

N Approach 
WATERDOWN RD

E Approach 
NORTH SERVICE RD

S Approach 
WATERDOWN RD

W Approach 
NORTH SERVICE RD

Int. Total
(15 min)

Int. Total
(1 hr)

Right
N:W

Thru
N:S

Left
N:E

UTurn
N:N

Peds
N: Approach Total Right

E:N
Thru
E:W

Left
E:S

UTurn
E:E

Peds
E: Approach Total Right

S:E
Thru
S:N

Left
S:W

UTurn
S:S

Peds
S: Approach Total Right

W:S
Thru
W:E

Left
W:N

UTurn
W:W

Peds
W: Approach Total

07:00:00 10 65 25 0 0 100 2 14 5 0 0 21 76 45 45 0 0 166 0 0 0 0 0 0 287

07:15:00 13 90 18 0 0 121 8 19 8 0 0 35 113 63 61 0 0 237 0 0 0 0 0 0 393

07:30:00 22 87 32 0 0 141 9 22 11 0 0 42 125 49 79 0 0 253 0 0 0 0 0 0 436

07:45:00 21 95 19 0 0 135 10 15 25 0 0 50 112 65 57 0 0 234 0 0 0 0 0 0 419 1535

08:00:00 21 82 27 0 0 130 5 27 23 0 0 55 105 75 55 0 0 235 0 0 0 0 0 0 420 1668

08:15:00 19 82 31 0 0 132 13 25 18 0 0 56 128 68 56 0 0 252 0 0 0 0 0 0 440 1715

08:30:00 24 69 31 0 1 124 14 30 20 0 0 64 108 54 56 0 0 218 0 0 0 0 1 0 406 1685

08:45:00 17 87 33 0 0 137 14 34 20 0 0 68 109 74 36 0 0 219 0 0 0 0 0 0 424 1690

***BREAK***

16:00:00 35 85 16 0 0 136 34 92 40 0 0 166 39 84 82 0 0 205 0 0 0 0 0 0 507

16:15:00 40 73 15 0 0 128 32 117 29 0 0 178 48 77 90 0 0 215 0 0 0 0 1 0 521

16:30:00 36 83 22 0 1 141 30 118 53 0 0 201 45 97 153 0 0 295 0 0 0 0 2 0 637

16:45:00 31 86 24 0 0 141 37 115 61 0 0 213 54 97 122 0 0 273 0 0 0 0 1 0 627 2292

17:00:00 19 89 15 0 1 123 22 131 46 0 0 199 62 85 103 1 0 251 0 0 0 0 1 0 573 2358

17:15:00 27 100 17 0 0 144 24 118 80 0 0 222 56 93 136 2 0 287 0 0 0 0 0 0 653 2490

17:30:00 19 97 16 0 0 132 21 117 64 0 0 202 40 100 118 0 0 258 0 0 0 0 0 0 592 2445

17:45:00 24 61 14 0 0 99 30 98 59 0 0 187 37 96 144 1 0 278 0 0 0 0 1 0 564 2382

Grand Total 378 1331 355 0 3 2064 305 1092 562 0 0 1959 1257 1222 1393 4 0 3876 0 0 0 0 7 0 7899 -

Approach% 18.3% 64.5% 17.2% 0% - 15.6% 55.7% 28.7% 0% - 32.4% 31.5% 35.9% 0.1% - 0% 0% 0% 0% - - -

Totals % 4.8% 16.9% 4.5% 0% 26.1% 3.9% 13.8% 7.1% 0% 24.8% 15.9% 15.5% 17.6% 0.1% 49.1% 0% 0% 0% 0% 0% - -

Heavy 10 24 6 0 - 8 27 33 0 - 46 33 79 0 - 0 0 0 0 - - -

Heavy % 2.6% 1.8% 1.7% 0% - 2.6% 2.5% 5.9% 0% - 3.7% 2.7% 5.7% 0% - 0% 0% 0% 0% - - -

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

Bicycle % 0% 0.1% 0.3% 0% - 0.3% 0% 0.2% 0% - 0.2% 0.2% 0% 0% - 0% 0% 0% 0% - - -

BA Group
300 45 ST. CLAIR AVE W

TORONTO ONTARIO, M4V 1K9
CANADA

Turning Movement Count
Location Name: WATERDOWN RD & N SERVICE ROAD / HIGHWAY 403 WB ON-RAMP

Date: Tue, May 30, 2023      Deployment Lead: Walter Fugaj

BAC23E4MTurning Movement
Count

Page 1 of 5



Peak Hour: 07:30 AM - 08:30 AM      Weather: Few Clouds (13.86 °C)

Start Time
N Approach 

WATERDOWN RD
E Approach 

NORTH SERVICE RD
S Approach 

WATERDOWN RD
W Approach 

NORTH SERVICE RD
Int. Total
(15 min)

Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total

07:30:00 22 87 32 0 0 141 9 22 11 0 0 42 125 49 79 0 0 253 0 0 0 0 0 0 436

07:45:00 21 95 19 0 0 135 10 15 25 0 0 50 112 65 57 0 0 234 0 0 0 0 0 0 419

08:00:00 21 82 27 0 0 130 5 27 23 0 0 55 105 75 55 0 0 235 0 0 0 0 0 0 420

08:15:00 19 82 31 0 0 132 13 25 18 0 0 56 128 68 56 0 0 252 0 0 0 0 0 0 440

Grand Total 83 346 109 0 0 538 37 89 77 0 0 203 470 257 247 0 0 974 0 0 0 0 0 0 1715

Approach% 15.4% 64.3% 20.3% 0% - 18.2% 43.8% 37.9% 0% - 48.3% 26.4% 25.4% 0% - 0% 0% 0% 0% - -

Totals % 4.8% 20.2% 6.4% 0% 31.4% 2.2% 5.2% 4.5% 0% 11.8% 27.4% 15% 14.4% 0% 56.8% 0% 0% 0% 0% 0% -

PHF 0.94 0.91 0.85 0 0.95 0.71 0.82 0.77 0 0.91 0.92 0.86 0.78 0 0.96 0 0 0 0 0 -

Heavy 2 8 2 0 12 3 8 10 0 21 13 9 23 0 45 0 0 0 0 0 -

Heavy % 2.4% 2.3% 1.8% 0% 2.2% 8.1% 9% 13% 0% 10.3% 2.8% 3.5% 9.3% 0% 4.6% 0% 0% 0% 0% 0% -

Lights 81 338 107 0 526 34 81 67 0 182 457 248 224 0 929 0 0 0 0 0 -

Lights % 97.6% 97.7% 98.2% 0% 97.8% 91.9% 91% 87% 0% 89.7% 97.2% 96.5% 90.7% 0% 95.4% 0% 0% 0% 0% 0% -

Single-Unit Trucks 2 2 1 0 5 2 3 3 0 8 10 3 11 0 24 0 0 0 0 0 -

Single-Unit Trucks % 2.4% 0.6% 0.9% 0% 0.9% 5.4% 3.4% 3.9% 0% 3.9% 2.1% 1.2% 4.5% 0% 2.5% 0% 0% 0% 0% 0% -

Buses 0 6 1 0 7 1 2 2 0 5 1 5 5 0 11 0 0 0 0 0 -

Buses % 0% 1.7% 0.9% 0% 1.3% 2.7% 2.2% 2.6% 0% 2.5% 0.2% 1.9% 2% 0% 1.1% 0% 0% 0% 0% 0% -

Articulated Trucks 0 0 0 0 0 0 3 5 0 8 2 1 7 0 10 0 0 0 0 0 -

Articulated Trucks % 0% 0% 0% 0% 0% 0% 3.4% 6.5% 0% 3.9% 0.4% 0.4% 2.8% 0% 1% 0% 0% 0% 0% 0% -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Pedestrians% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -

Bicycles on Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -

Bicycles on Road 0 0 1 0 0 - 1 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - -

Bicycles on Road% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 04:30 PM - 05:30 PM      Weather: Few Clouds (26.65 °C)

Start Time
N Approach 

WATERDOWN RD
E Approach 

NORTH SERVICE RD
S Approach 

WATERDOWN RD
W Approach 

NORTH SERVICE RD
Int. Total
(15 min)

Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total

16:30:00 36 83 22 0 1 141 30 118 53 0 0 201 45 97 153 0 0 295 0 0 0 0 2 0 637

16:45:00 31 86 24 0 0 141 37 115 61 0 0 213 54 97 122 0 0 273 0 0 0 0 1 0 627

17:00:00 19 89 15 0 1 123 22 131 46 0 0 199 62 85 103 1 0 251 0 0 0 0 1 0 573

17:15:00 27 100 17 0 0 144 24 118 80 0 0 222 56 93 136 2 0 287 0 0 0 0 0 0 653

Grand Total 113 358 78 0 2 549 113 482 240 0 0 835 217 372 514 3 0 1106 0 0 0 0 4 0 2490

Approach% 20.6% 65.2% 14.2% 0% - 13.5% 57.7% 28.7% 0% - 19.6% 33.6% 46.5% 0.3% - 0% 0% 0% 0% - -

Totals % 4.5% 14.4% 3.1% 0% 22% 4.5% 19.4% 9.6% 0% 33.5% 8.7% 14.9% 20.6% 0.1% 44.4% 0% 0% 0% 0% 0% -

PHF 0.78 0.9 0.81 0 0.95 0.76 0.92 0.75 0 0.94 0.88 0.96 0.84 0.38 0.94 0 0 0 0 0 -

Heavy 2 7 1 0 10 0 4 7 0 11 10 5 13 0 28 0 0 0 0 0 -

Heavy % 1.8% 2% 1.3% 0% 1.8% 0% 0.8% 2.9% 0% 1.3% 4.6% 1.3% 2.5% 0% 2.5% 0% 0% 0% 0% 0% -

Lights 111 351 77 0 539 113 478 233 0 824 207 367 501 3 1078 0 0 0 0 0 -

Lights % 98.2% 98% 98.7% 0% 98.2% 100% 99.2% 97.1% 0% 98.7% 95.4% 98.7% 97.5% 100% 97.5% 0% 0% 0% 0% 0% -

Single-Unit Trucks 0 4 1 0 5 0 2 3 0 5 2 2 1 0 5 0 0 0 0 0 -

Single-Unit Trucks % 0% 1.1% 1.3% 0% 0.9% 0% 0.4% 1.3% 0% 0.6% 0.9% 0.5% 0.2% 0% 0.5% 0% 0% 0% 0% 0% -

Buses 2 3 0 0 5 0 1 2 0 3 2 3 9 0 14 0 0 0 0 0 -

Buses % 1.8% 0.8% 0% 0% 0.9% 0% 0.2% 0.8% 0% 0.4% 0.9% 0.8% 1.8% 0% 1.3% 0% 0% 0% 0% 0% -

Articulated Trucks 0 0 0 0 0 0 1 2 0 3 6 0 3 0 9 0 0 0 0 0 -

Articulated Trucks % 0% 0% 0% 0% 0% 0% 0.2% 0.8% 0% 0.4% 2.8% 0% 0.6% 0% 0.8% 0% 0% 0% 0% 0% -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1 - -

Pedestrians% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 16.7%  -

Bicycles on Crosswalk - - - - 2 - - - - - 0 - - - - - 0 - - - - - 3 - -

Bicycles on Crosswalk% - - - - 33.3%  - - - - 0%  - - - - 0%  - - - - 50%  -

Bicycles on Road 0 1 0 0 0 - 0 0 0 0 0 - 0 1 0 0 0 - 0 0 0 0 0 - -

Bicycles on Road% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 07:30 AM - 08:30 AM      Weather: Few Clouds (13.86 °C)

0

 0   (
0.0%  ) 

[0.00]

 37 (8
.1%  ) 

[0.71]

 77 (1
3.0%) [0

.77]

 89 (9
.0%  ) 

[0.82]

0

[0.85] (1.8%) 109 

[0.00] (0.0%)     0 [0.91] (2.3%) 346 

[0.94] (2.4%)   83 

0

 470 (2.8%) [0.92]

 257 (3.5%) [0.86]

 0     (0.0%) [0.00]

 247 (9.3%) [0.78]

0

[0.
00

] (0
.0%

) 0
 

[0.
00

] (0
.0%

) 0
 

[0.
00

] (0
.0%

) 0
 

[0.
00

] (0
.0%

) 0
 

 294 
 N 

 538 

 974 
 S 

 423 

 203  E  579 

 41
9 

 W
  0 

Legend:

### (#.# %)  [#.##]    TOTAL VEHICLES (HEAVY %)  [PHF]

Bicycles on Crosswalk Pedestrians

N 0 0

S 0 0

E 0 0

W 0 0

0

 0    
 (0

.0%) [0
.00]

 113 (0
.0%) [0

.76]

 240 (2
.9%) [0

.75]

 482 (0
.8%) [0

.92]

2

[0.81] (1.3%)   78 

[0.00] (0.0%)     0 [0.90] (2.0%) 358 

[0.78] (1.8%) 113 

0

 217 (4.6%) [0.88]

 372 (1.3%) [0.96]

 3     (0.0%) [0.38]

 514 (2.5%) [0.84]

4

[0.
00

] (0
.0%

) 0
 

[0.
00

] (0
.0%

) 0
 

[0.
00

] (0
.0%

) 0
 

[0.
00

] (0
.0%

) 0
 

 485 
 N 

 549 

 1106 
 S 

 835  E  295 

 0 

BA Group
300 45 ST. CLAIR AVE W

TORONTO ONTARIO, M4V 1K9
CANADA

Turning Movement Count
Location Name: WATERDOWN RD & N SERVICE ROAD / HIGHWAY 403 WB ON-RAMP

Date: Tue, May 30, 2023      Deployment Lead: Walter Fugaj

BAC23E4MTurning Movement
Count

Page 4 of 5



Peak Hour: 04:30 PM - 05:30 PM      Weather: Few Clouds (26.65 °C)
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Turning Movement Count (5 . WATERDOWN RD & MASONRY COURT / RAILWAY RD)  

Start Time

N Approach 
WATERDOWN RD

E Approach 
MASONRY CT

S Approach 
WATERDOWN RD

W Approach 
RAILWAY RD

Int. Total
(15 min)

Int. Total
(1 hr)

Right
N:W

Thru
N:S

Left
N:E

UTurn
N:N

Peds
N: Approach Total Right

E:N
Thru
E:W

Left
E:S

UTurn
E:E

Peds
E: Approach Total Right

S:E
Thru
S:N

Left
S:W

UTurn
S:S

Peds
S: Approach Total Right

W:S
Thru
W:E

Left
W:N

UTurn
W:W

Peds
W: Approach Total

07:00:00 4 73 29 0 0 106 23 1 0 0 0 24 15 240 1 0 0 256 1 0 9 0 1 10 396

07:15:00 2 87 40 0 0 129 15 0 2 0 1 17 17 215 5 0 1 237 1 0 1 0 0 2 385

07:30:00 1 130 47 0 1 178 22 0 3 0 2 25 11 192 4 0 1 207 1 0 5 0 0 6 416

07:45:00 5 142 28 0 0 175 16 0 2 0 2 18 10 191 1 0 0 202 3 0 5 0 0 8 403 1600

08:00:00 1 152 24 0 0 177 34 0 2 0 0 36 11 216 0 0 0 227 1 0 4 0 0 5 445 1649

08:15:00 7 127 23 0 0 157 23 0 2 0 0 25 8 217 4 0 0 229 1 0 2 0 2 3 414 1678

08:30:00 5 114 12 0 0 131 17 0 1 0 1 18 2 207 0 0 0 209 4 0 9 0 1 13 371 1633

08:45:00 2 139 20 0 0 161 11 0 4 0 2 15 5 144 2 0 0 151 1 0 4 0 0 5 332 1562

***BREAK***

16:00:00 2 152 16 0 0 170 27 0 2 0 2 29 6 147 2 0 0 155 1 0 6 0 0 7 361

16:15:00 5 143 27 0 0 175 31 0 5 0 2 36 6 176 0 0 3 182 2 0 6 0 0 8 401

16:30:00 5 154 19 0 3 178 66 0 5 0 0 71 6 171 2 0 0 179 4 0 1 0 2 5 433

16:45:00 2 195 25 0 0 222 45 0 7 0 0 52 5 146 1 0 0 152 1 1 4 0 0 6 432 1627

17:00:00 3 161 21 0 0 185 75 1 9 0 2 85 4 143 3 0 0 150 3 0 1 0 1 4 424 1690

17:15:00 2 186 18 0 0 206 75 1 8 0 2 84 7 111 2 0 1 120 1 0 5 0 2 6 416 1705

17:30:00 1 216 27 0 2 244 30 0 2 0 2 32 5 152 0 0 1 157 6 0 1 0 2 7 440 1712

17:45:00 0 170 13 0 0 183 76 0 15 0 1 91 7 124 1 0 0 132 2 0 1 0 1 3 409 1689

Grand Total 47 2341 389 0 6 2777 586 3 69 0 19 658 125 2792 28 0 7 2945 33 1 64 0 12 98 6478 -

Approach% 1.7% 84.3% 14% 0% - 89.1% 0.5% 10.5% 0% - 4.2% 94.8% 1% 0% - 33.7% 1% 65.3% 0% - - -

Totals % 0.7% 36.1% 6% 0% 42.9% 9% 0% 1.1% 0% 10.2% 1.9% 43.1% 0.4% 0% 45.5% 0.5% 0% 1% 0% 1.5% - -

Heavy 28 85 11 0 - 4 1 3 0 - 2 105 10 0 - 0 0 36 0 - - -

Heavy % 59.6% 3.6% 2.8% 0% - 0.7% 33.3% 4.3% 0% - 1.6% 3.8% 35.7% 0% - 0% 0% 56.3% 0% - - -

Bicycles 0 1 0 0 - 0 0 0 0 - 0 6 0 0 - 1 0 0 0 - - -

Bicycle % 0% 0% 0% 0% - 0% 0% 0% 0% - 0% 0.2% 0% 0% - 3% 0% 0% 0% - - -

BA Group
300 45 ST. CLAIR AVE W

TORONTO ONTARIO, M4V 1K9
CANADA

Turning Movement Count
Location Name: WATERDOWN RD & MASONRY COURT / RAILWAY RD

Date: Tue, May 30, 2023      Deployment Lead: Walter Fugaj

BAC23E4MTurning Movement
Count

Page 1 of 5



Peak Hour: 07:30 AM - 08:30 AM      Weather: Few Clouds (13.86 °C)

Start Time
N Approach 

WATERDOWN RD
E Approach 

MASONRY CT
S Approach 

WATERDOWN RD
W Approach 
RAILWAY RD

Int. Total
(15 min)

Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total

07:30:00 1 130 47 0 1 178 22 0 3 0 2 25 11 192 4 0 1 207 1 0 5 0 0 6 416

07:45:00 5 142 28 0 0 175 16 0 2 0 2 18 10 191 1 0 0 202 3 0 5 0 0 8 403

08:00:00 1 152 24 0 0 177 34 0 2 0 0 36 11 216 0 0 0 227 1 0 4 0 0 5 445

08:15:00 7 127 23 0 0 157 23 0 2 0 0 25 8 217 4 0 0 229 1 0 2 0 2 3 414

Grand Total 14 551 122 0 1 687 95 0 9 0 4 104 40 816 9 0 1 865 6 0 16 0 2 22 1678

Approach% 2% 80.2% 17.8% 0% - 91.3% 0% 8.7% 0% - 4.6% 94.3% 1% 0% - 27.3% 0% 72.7% 0% - -

Totals % 0.8% 32.8% 7.3% 0% 40.9% 5.7% 0% 0.5% 0% 6.2% 2.4% 48.6% 0.5% 0% 51.5% 0.4% 0% 1% 0% 1.3% -

PHF 0.5 0.91 0.65 0 0.96 0.7 0 0.75 0 0.72 0.91 0.94 0.56 0 0.94 0.5 0 0.8 0 0.69 -

Heavy 10 28 3 0 41 0 0 1 0 1 0 33 5 0 38 0 0 14 0 14 -

Heavy % 71.4% 5.1% 2.5% 0% 6% 0% 0% 11.1% 0% 1% 0% 4% 55.6% 0% 4.4% 0% 0% 87.5% 0% 63.6% -

Lights 4 523 119 0 646 95 0 8 0 103 40 783 4 0 827 6 0 2 0 8 -

Lights % 28.6% 94.9% 97.5% 0% 94% 100% 0% 88.9% 0% 99% 100% 96% 44.4% 0% 95.6% 100% 0% 12.5% 0% 36.4% -

Single-Unit Trucks 9 7 1 0 17 0 0 0 0 0 0 19 5 0 24 0 0 11 0 11 -

Single-Unit Trucks % 64.3% 1.3% 0.8% 0% 2.5% 0% 0% 0% 0% 0% 0% 2.3% 55.6% 0% 2.8% 0% 0% 68.8% 0% 50% -

Buses 0 12 1 0 13 0 0 1 0 1 0 6 0 0 6 0 0 0 0 0 -

Buses % 0% 2.2% 0.8% 0% 1.9% 0% 0% 11.1% 0% 1% 0% 0.7% 0% 0% 0.7% 0% 0% 0% 0% 0% -

Articulated Trucks 1 9 1 0 11 0 0 0 0 0 0 8 0 0 8 0 0 3 0 3 -

Articulated Trucks % 7.1% 1.6% 0.8% 0% 1.6% 0% 0% 0% 0% 0% 0% 1% 0% 0% 0.9% 0% 0% 18.8% 0% 13.6% -

Pedestrians - - - - 1 - - - - - 4 - - - - - 1 - - - - - 2 - -

Pedestrians% - - - - 12.5%  - - - - 50%  - - - - 12.5%  - - - - 25%  -

Bicycles on Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -

Bicycles on Road 0 0 0 0 0 - 0 0 0 0 0 - 0 1 0 0 0 - 0 0 0 0 0 - -

Bicycles on Road% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 04:45 PM - 05:45 PM      Weather: Few Clouds (26.65 °C)

Start Time
N Approach 

WATERDOWN RD
E Approach 

MASONRY CT
S Approach 

WATERDOWN RD
W Approach 
RAILWAY RD

Int. Total
(15 min)

Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total

16:45:00 2 195 25 0 0 222 45 0 7 0 0 52 5 146 1 0 0 152 1 1 4 0 0 6 432

17:00:00 3 161 21 0 0 185 75 1 9 0 2 85 4 143 3 0 0 150 3 0 1 0 1 4 424

17:15:00 2 186 18 0 0 206 75 1 8 0 2 84 7 111 2 0 1 120 1 0 5 0 2 6 416

17:30:00 1 216 27 0 2 244 30 0 2 0 2 32 5 152 0 0 1 157 6 0 1 0 2 7 440

Grand Total 8 758 91 0 2 857 225 2 26 0 6 253 21 552 6 0 2 579 11 1 11 0 5 23 1712

Approach% 0.9% 88.4% 10.6% 0% - 88.9% 0.8% 10.3% 0% - 3.6% 95.3% 1% 0% - 47.8% 4.3% 47.8% 0% - -

Totals % 0.5% 44.3% 5.3% 0% 50.1% 13.1% 0.1% 1.5% 0% 14.8% 1.2% 32.2% 0.4% 0% 33.8% 0.6% 0.1% 0.6% 0% 1.3% -

PHF 0.67 0.88 0.84 0 0.88 0.75 0.5 0.72 0 0.74 0.75 0.91 0.5 0 0.92 0.46 0.25 0.55 0 0.82 -

Heavy 6 16 2 0 24 2 0 0 0 2 0 21 2 0 23 0 0 2 0 2 -

Heavy % 75% 2.1% 2.2% 0% 2.8% 0.9% 0% 0% 0% 0.8% 0% 3.8% 33.3% 0% 4% 0% 0% 18.2% 0% 8.7% -

Lights 2 742 89 0 833 223 2 26 0 251 21 531 4 0 556 11 1 9 0 21 -

Lights % 25% 97.9% 97.8% 0% 97.2% 99.1% 100% 100% 0% 99.2% 100% 96.2% 66.7% 0% 96% 100% 100% 81.8% 0% 91.3% -

Single-Unit Trucks 4 11 0 0 15 1 0 0 0 1 0 7 1 0 8 0 0 2 0 2 -

Single-Unit Trucks % 50% 1.5% 0% 0% 1.8% 0.4% 0% 0% 0% 0.4% 0% 1.3% 16.7% 0% 1.4% 0% 0% 18.2% 0% 8.7% -

Buses 0 2 2 0 4 0 0 0 0 0 0 8 0 0 8 0 0 0 0 0 -

Buses % 0% 0.3% 2.2% 0% 0.5% 0% 0% 0% 0% 0% 0% 1.4% 0% 0% 1.4% 0% 0% 0% 0% 0% -

Articulated Trucks 2 3 0 0 5 1 0 0 0 1 0 6 1 0 7 0 0 0 0 0 -

Articulated Trucks % 25% 0.4% 0% 0% 0.6% 0.4% 0% 0% 0% 0.4% 0% 1.1% 16.7% 0% 1.2% 0% 0% 0% 0% 0% -

Pedestrians - - - - 2 - - - - - 6 - - - - - 2 - - - - - 3 - -

Pedestrians% - - - - 13.3%  - - - - 40%  - - - - 13.3%  - - - - 20%  -

Bicycles on Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 2 - -

Bicycles on Crosswalk% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 13.3%  -

Bicycles on Road 0 1 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - -

Bicycles on Road% - - - - 0%  - - - - 0%  - - - - 0%  - - - - 0%  -
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Peak Hour: 07:30 AM - 08:30 AM      Weather: Few Clouds (13.86 °C)
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Legend:

### (#.# %)  [#.##]    TOTAL VEHICLES (HEAVY %)  [PHF]
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Peak Hour: 04:45 PM - 05:45 PM      Weather: Few Clouds (26.65 °C)
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Turning Movement Count (4 . WATERDOWN RD & HIGHWAY 403 EB OFF-RAMP / ALAYNE BRYK WAY)  

Start Time

N Approach 
WATERDOWN ROAD

E Approach 
SOUTH SERVICE ROAD

S Approach 
WATERDOWN ROAD

W Approach 
HIGHWAY 403 EB OFF-RAMP

Int. Total
(15 min)

Int. Total
(1 hr)

Thru
N:S

Left
N:E

UTurn
N:N

Peds
N: Approach Total Right

E:N
Left
E:S

UTurn
E:E

Peds
E: Approach Total Right

S:E
Thru
S:N

UTurn
S:S

Peds
S: Approach Total Right

W:S
Thru
W:E

Left
W:N

UTurn
W:W

Peds
W: Approach Total

07:00:00 46 49 0 0 95 16 2 0 0 18 185 86 0 2 271 56 85 49 0 1 190 574

07:15:00 69 58 0 0 127 22 5 0 0 27 112 117 0 0 229 59 89 85 0 0 233 616

07:30:00 86 60 0 0 146 20 9 0 0 29 103 124 0 0 227 76 82 86 0 0 244 646

07:45:00 131 76 0 0 207 17 6 0 0 23 95 119 0 1 214 53 63 51 0 1 167 611 2447

08:00:00 116 52 0 0 168 13 2 0 0 15 116 135 0 1 251 47 57 50 0 1 154 588 2461

08:15:00 99 67 0 0 166 16 3 0 0 19 102 138 0 0 240 47 32 70 0 1 149 574 2419

08:30:00 82 52 0 0 134 12 2 0 0 14 115 116 0 2 231 48 16 52 0 0 116 495 2268

08:45:00 109 56 0 0 165 8 3 0 0 11 81 84 0 0 165 46 23 64 0 0 133 474 2131

***BREAK***

16:00:00 106 68 0 0 174 20 5 0 0 25 65 106 0 0 171 57 40 31 0 0 128 498

16:15:00 92 72 0 0 164 12 18 0 0 30 72 139 0 0 211 69 34 30 0 1 133 538

16:30:00 115 62 0 0 177 69 16 0 0 85 77 165 0 1 242 56 46 31 0 1 133 637

16:45:00 132 72 0 0 204 69 7 0 0 76 71 133 0 2 204 68 44 34 0 2 146 630 2303

17:00:00 120 64 0 0 184 53 18 0 0 71 75 143 0 1 218 59 36 44 0 1 139 612 2417

17:15:00 143 71 0 0 214 92 13 0 0 105 68 127 0 1 195 56 36 26 0 0 118 632 2511

17:30:00 156 73 0 0 229 36 10 0 0 46 64 118 0 0 182 66 44 24 0 0 134 591 2465

17:45:00 124 68 0 0 192 99 11 0 0 110 50 147 0 2 197 54 28 14 0 1 96 595 2430

Grand Total 1726 1020 0 0 2746 574 130 0 0 704 1451 1997 0 13 3448 917 755 741 0 10 2413 9311 -

Approach% 62.9% 37.1% 0% - 81.5% 18.5% 0% - 42.1% 57.9% 0% - 38% 31.3% 30.7% 0% - - -

Totals % 18.5% 11% 0% 29.5% 6.2% 1.4% 0% 7.6% 15.6% 21.4% 0% 37% 9.8% 8.1% 8% 0% 25.9% - -

Heavy 77 47 0 - 35 14 0 - 72 69 0 - 33 26 23 0 - - -

Heavy % 4.5% 4.6% 0% - 6.1% 10.8% 0% - 5% 3.5% 0% - 3.6% 3.4% 3.1% 0% - - -

Bicycles 2 1 0 - 2 0 0 - 0 3 0 - 0 0 0 0 - - -

Bicycle % 0.1% 0.1% 0% - 0.3% 0% 0% - 0% 0.2% 0% - 0% 0% 0% 0% - - -
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Peak Hour: 07:15 AM - 08:15 AM      Weather: Few Clouds (13.86 °C)

Start Time
N Approach 

WATERDOWN ROAD
E Approach 

SOUTH SERVICE ROAD
S Approach 

WATERDOWN ROAD
W Approach 

HIGHWAY 403 EB OFF-RAMP
Int. Total
(15 min)

Thru Left UTurn Peds Approach Total Right Left UTurn Peds Approach Total Right Thru UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total

07:15:00 69 58 0 0 127 22 5 0 0 27 112 117 0 0 229 59 89 85 0 0 233 616

07:30:00 86 60 0 0 146 20 9 0 0 29 103 124 0 0 227 76 82 86 0 0 244 646

07:45:00 131 76 0 0 207 17 6 0 0 23 95 119 0 1 214 53 63 51 0 1 167 611

08:00:00 116 52 0 0 168 13 2 0 0 15 116 135 0 1 251 47 57 50 0 1 154 588

Grand Total 402 246 0 0 648 72 22 0 0 94 426 495 0 2 921 235 291 272 0 2 798 2461

Approach% 62% 38% 0% - 76.6% 23.4% 0% - 46.3% 53.7% 0% - 29.4% 36.5% 34.1% 0% - -

Totals % 16.3% 10% 0% 26.3% 2.9% 0.9% 0% 3.8% 17.3% 20.1% 0% 37.4% 9.5% 11.8% 11.1% 0% 32.4% -

PHF 0.77 0.81 0 0.78 0.82 0.61 0 0.81 0.92 0.92 0 0.92 0.77 0.82 0.79 0 0.82 -

Heavy 25 13 0 38 8 4 0 12 18 22 0 40 11 7 8 0 26 -

Heavy % 6.2% 5.3% 0% 5.9% 11.1% 18.2% 0% 12.8% 4.2% 4.4% 0% 4.3% 4.7% 2.4% 2.9% 0% 3.3% -

Lights 377 233 0 610 64 18 0 82 408 473 0 881 224 284 264 0 772 -

Lights % 93.8% 94.7% 0% 94.1% 88.9% 81.8% 0% 87.2% 95.8% 95.6% 0% 95.7% 95.3% 97.6% 97.1% 0% 96.7% -

Single-Unit Trucks 8 2 0 10 0 0 0 0 11 14 0 25 5 1 4 0 10 -

Single-Unit Trucks % 2% 0.8% 0% 1.5% 0% 0% 0% 0% 2.6% 2.8% 0% 2.7% 2.1% 0.3% 1.5% 0% 1.3% -

Buses 8 4 0 12 8 4 0 12 6 1 0 7 0 6 0 0 6 -

Buses % 2% 1.6% 0% 1.9% 11.1% 18.2% 0% 12.8% 1.4% 0.2% 0% 0.8% 0% 2.1% 0% 0% 0.8% -

Articulated Trucks 9 7 0 16 0 0 0 0 1 7 0 8 6 0 4 0 10 -

Articulated Trucks % 2.2% 2.8% 0% 2.5% 0% 0% 0% 0% 0.2% 1.4% 0% 0.9% 2.6% 0% 1.5% 0% 1.3% -

Pedestrians - - - 0 - - - - 0 - - - - 2 - - - - - 2 - -

Pedestrians% - - - 0%  - - - 0%  - - - 50%  - - - - 50%  -

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - - 0 - -

Bicycles on Crosswalk% - - - 0%  - - - 0%  - - - 0%  - - - - 0%  -

Bicycles on Road 0 0 0 0 - 0 0 0 0 - 0 1 0 0 - 0 0 0 0 0 - -

Bicycles on Road% - - - 0%  - - - 0%  - - - 0%  - - - - 0%  -
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Peak Hour: 04:30 PM - 05:30 PM      Weather: Few Clouds (26.65 °C)

Start Time
N Approach 

WATERDOWN ROAD
E Approach 

SOUTH SERVICE ROAD
S Approach 

WATERDOWN ROAD
W Approach 

HIGHWAY 403 EB OFF-RAMP
Int. Total
(15 min)

Thru Left UTurn Peds Approach Total Right Left UTurn Peds Approach Total Right Thru UTurn Peds Approach Total Right Thru Left UTurn Peds Approach Total

16:30:00 115 62 0 0 177 69 16 0 0 85 77 165 0 1 242 56 46 31 0 1 133 637

16:45:00 132 72 0 0 204 69 7 0 0 76 71 133 0 2 204 68 44 34 0 2 146 630

17:00:00 120 64 0 0 184 53 18 0 0 71 75 143 0 1 218 59 36 44 0 1 139 612

17:15:00 143 71 0 0 214 92 13 0 0 105 68 127 0 1 195 56 36 26 0 0 118 632

Grand Total 510 269 0 0 779 283 54 0 0 337 291 568 0 5 859 239 162 135 0 4 536 2511

Approach% 65.5% 34.5% 0% - 84% 16% 0% - 33.9% 66.1% 0% - 44.6% 30.2% 25.2% 0% - -

Totals % 20.3% 10.7% 0% 31% 11.3% 2.2% 0% 13.4% 11.6% 22.6% 0% 34.2% 9.5% 6.5% 5.4% 0% 21.3% -

PHF 0.89 0.93 0 0.91 0.77 0.75 0 0.8 0.94 0.86 0 0.89 0.88 0.88 0.77 0 0.92 -

Heavy 18 10 0 28 10 4 0 14 19 8 0 27 6 5 6 0 17 -

Heavy % 3.5% 3.7% 0% 3.6% 3.5% 7.4% 0% 4.2% 6.5% 1.4% 0% 3.1% 2.5% 3.1% 4.4% 0% 3.2% -

Lights 492 259 0 751 273 50 0 323 272 560 0 832 233 157 129 0 519 -

Lights % 96.5% 96.3% 0% 96.4% 96.5% 92.6% 0% 95.8% 93.5% 98.6% 0% 96.9% 97.5% 96.9% 95.6% 0% 96.8% -

Single-Unit Trucks 13 4 0 17 0 1 0 1 9 2 0 11 3 0 1 0 4 -

Single-Unit Trucks % 2.5% 1.5% 0% 2.2% 0% 1.9% 0% 0.3% 3.1% 0.4% 0% 1.3% 1.3% 0% 0.7% 0% 0.7% -

Buses 2 4 0 6 10 3 0 13 7 2 0 9 1 5 1 0 7 -

Buses % 0.4% 1.5% 0% 0.8% 3.5% 5.6% 0% 3.9% 2.4% 0.4% 0% 1% 0.4% 3.1% 0.7% 0% 1.3% -

Articulated Trucks 3 2 0 5 0 0 0 0 3 4 0 7 2 0 4 0 6 -

Articulated Trucks % 0.6% 0.7% 0% 0.6% 0% 0% 0% 0% 1% 0.7% 0% 0.8% 0.8% 0% 3% 0% 1.1% -

Pedestrians - - - 0 - - - - 0 - - - - 3 - - - - - 2 - -

Pedestrians% - - - 0%  - - - 0%  - - - 33.3%  - - - - 22.2%  -

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 2 - - - - - 2 - -

Bicycles on Crosswalk% - - - 0%  - - - 0%  - - - 22.2%  - - - - 22.2%  -

Bicycles on Road 1 1 0 0 - 1 0 0 0 - 0 0 0 0 - 0 0 0 0 0 - -

Bicycles on Road% - - - 0%  - - - 0%  - - - 0%  - - - - 0%  -
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Peak Hour: 07:15 AM - 08:15 AM      Weather: Few Clouds (13.86 °C)
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Peak Hour: 04:30 PM - 05:30 PM      Weather: Few Clouds (26.65 °C)
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Turning Movement Count (1 . ALAYNE BRYK WAY & HIGHWAY 403 EB ON-RAMP & GO STATION LOT ENTRANCE)  

Start Time

N Approach 
HIGHWAY 403 EB ON-RAMP

S Approach 
PRIVATE DRIVEWAY

W Approach 
SOUTH SERVICE ROAD

Int. Total
(15 min)

Int. Total
(1 hr)

Right
N:W

Thru
N:S

UTurn
N:N

Peds
N: Approach Total Thru

S:N
Left
S:W

UTurn
S:S

Peds
S: Approach Total Right

W:S
Left
W:N

UTurn
W:W

Peds
W: Approach Total

07:00:00 0 0 0 0 0 5 4 0 0 9 28 199 0 0 227 236

07:15:00 0 0 0 0 0 6 5 0 0 11 57 115 0 0 172 183

07:30:00 0 0 0 0 0 6 4 0 0 10 54 123 0 0 177 187

07:45:00 0 0 0 0 0 6 3 0 0 9 42 135 0 0 177 186 792

08:00:00 0 0 0 0 0 4 2 0 1 6 31 159 0 0 190 196 752

08:15:00 0 0 0 0 0 6 3 0 0 9 19 148 0 0 167 176 745

08:30:00 0 0 0 0 0 3 1 0 0 4 9 155 0 0 164 168 726

08:45:00 0 0 0 0 0 0 2 0 0 2 15 128 0 0 143 145 685

***BREAK***

16:00:00 0 0 0 0 0 5 12 0 0 17 4 128 0 0 132 149

16:15:00 0 0 0 0 0 11 15 0 0 26 5 115 0 0 120 146

16:30:00 0 0 0 0 0 7 37 0 0 44 4 119 0 0 123 167

16:45:00 0 0 0 0 0 7 39 0 0 46 8 122 0 0 130 176 638

17:00:00 0 0 0 0 0 11 50 0 0 61 7 118 0 0 125 186 675

17:15:00 0 0 0 0 0 11 48 0 0 59 4 121 0 0 125 184 713

17:30:00 0 0 0 0 0 3 16 0 0 19 4 122 0 0 126 145 691

17:45:00 0 0 0 0 0 10 87 0 0 97 3 94 0 0 97 194 709

Grand Total 0 0 0 0 0 101 328 0 1 429 294 2101 0 0 2395 2824 -

Approach% 0% 0% 0% - 23.5% 76.5% 0% - 12.3% 87.7% 0% - - -

Totals % 0% 0% 0% 0% 3.6% 11.6% 0% 15.2% 10.4% 74.4% 0% 84.8% - -

Heavy 0 0 0 - 0 0 0 - 0 94 0 - - -

Heavy % 0% 0% 0% - 0% 0% 0% - 0% 4.5% 0% - - -

Bicycles - - - - - - - - - - - - - -

Bicycle % - - - - - - - - - - - - - -
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Peak Hour: 07:00 AM - 08:00 AM     Weather: Few Clouds (13.86 °C)

Start Time
N Approach 

HIGHWAY 403 EB ON-RAMP
S Approach 

PRIVATE DRIVEWAY
W Approach 

SOUTH SERVICE ROAD
Int. Total
(15 min)

Right Thru UTurn Peds Approach Total Thru Left UTurn Peds Approach Total Right Left UTurn Peds Approach Total

07:00:00 0 0 0 0 0 5 4 0 0 9 28 199 0 0 227 236

07:15:00 0 0 0 0 0 6 5 0 0 11 57 115 0 0 172 183

07:30:00 0 0 0 0 0 6 4 0 0 10 54 123 0 0 177 187

07:45:00 0 0 0 0 0 6 3 0 0 9 42 135 0 0 177 186

Grand Total 0 0 0 0 0 23 16 0 0 39 181 572 0 0 753 792

Approach% 0% 0% 0% - 59% 41% 0% - 24% 76% 0% - -

Totals % 0% 0% 0% 0% 2.9% 2% 0% 4.9% 22.9% 72.2% 0% 95.1% -

PHF 0 0 0 0 0.96 0.8 0 0.89 0.79 0.72 0 0.83 -

Heavy 0 0 0 0 0 0 0 0 0 18 0 18 -

Heavy % 0% 0% 0% 0% 0% 0% 0% 0% 0% 3.1% 0% 2.4% -

Lights 0 0 0 0 23 16 0 39 181 554 0 735 -

Lights % 0% 0% 0% 0% 100% 100% 0% 100% 100% 96.9% 0% 97.6% -

Single-Unit Trucks 0 0 0 0 0 0 0 0 0 11 0 11 -

Single-Unit Trucks % 0% 0% 0% 0% 0% 0% 0% 0% 0% 1.9% 0% 1.5% -

Buses 0 0 0 0 0 0 0 0 0 3 0 3 -

Buses % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.5% 0% 0.4% -

Articulated Trucks 0 0 0 0 0 0 0 0 0 4 0 4 -

Articulated Trucks % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.7% 0% 0.5% -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

Pedestrians% - - - 0%  - - - 0%  - - - 0%  -
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Peak Hour: 04:30 PM - 05:30 PM     Weather: Few Clouds (26.65 °C)

Start Time
N Approach 

HIGHWAY 403 EB ON-RAMP
S Approach 

PRIVATE DRIVEWAY
W Approach 

SOUTH SERVICE ROAD
Int. Total
(15 min)

Right Thru UTurn Peds Approach Total Thru Left UTurn Peds Approach Total Right Left UTurn Peds Approach Total

16:30:00 0 0 0 0 0 7 37 0 0 44 4 119 0 0 123 167

16:45:00 0 0 0 0 0 7 39 0 0 46 8 122 0 0 130 176

17:00:00 0 0 0 0 0 11 50 0 0 61 7 118 0 0 125 186

17:15:00 0 0 0 0 0 11 48 0 0 59 4 121 0 0 125 184

Grand Total 0 0 0 0 0 36 174 0 0 210 23 480 0 0 503 713

Approach% 0% 0% 0% - 17.1% 82.9% 0% - 4.6% 95.4% 0% - -

Totals % 0% 0% 0% 0% 5% 24.4% 0% 29.5% 3.2% 67.3% 0% 70.5% -

PHF 0 0 0 0 0.82 0.87 0 0.86 0.72 0.98 0 0.97 -

Heavy 0 0 0 0 0 0 0 0 0 23 0 23 -

Heavy % 0% 0% 0% 0% 0% 0% 0% 0% 0% 4.8% 0% 4.6% -

Lights 0 0 0 0 36 174 0 210 23 457 0 480 -

Lights % 0% 0% 0% 0% 100% 100% 0% 100% 100% 95.2% 0% 95.4% -

Single-Unit Trucks 0 0 0 0 0 0 0 0 0 14 0 14 -

Single-Unit Trucks % 0% 0% 0% 0% 0% 0% 0% 0% 0% 2.9% 0% 2.8% -

Buses 0 0 0 0 0 0 0 0 0 5 0 5 -

Buses % 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 1% -

Articulated Trucks 0 0 0 0 0 0 0 0 0 4 0 4 -

Articulated Trucks % 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.8% 0% 0.8% -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

Pedestrians% - - - 0%  - - - 0%  - - - 0%  -
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Peak Hour: 07:00 AM - 08:00 AM     Weather: Few Clouds (13.86 °C)
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Peak Hour: 04:30 PM - 05:30 PM     Weather: Few Clouds (26.65 °C)
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Appendix G:  
Transportation Tomorrow Survey (TTS) Queries  



AM Peak Hour PM Peak Hour

Outbound Traffic Volume Allocation Route Split Totals Inbound Traffic Volume Allocation Route Split Totals

2023-07-16 2023-07-16

North East East West East West South TOTAL North East East West East West South TOTAL North East East West East West South TOTAL North East East West East West South TOTAL

Zone Trips %
Waterdow

n Rd 

N Service 

Rd 

Highway 

403

Highway 

403

Plains Rd 

E

Plains Rd 

W

Lasalle 

Park Rd

Waterdow

n Rd 

N Service 

Rd 

Highway 

403

Highway 

403

Plains Rd 

E

Plains Rd 

W

Lasalle 

Park Rd Zone Trips %
Waterdow

n Rd 

N Service 

Rd 

Highway 

403

Highway 

403

Plains Rd 

E

Plains Rd 

W

Lasalle 

Park Rd

Waterdow

n Rd 

N Service 

Rd 

Highway 

403

Highway 

403

Plains Rd 

E

Plains Rd 

W

Lasalle 

Park Rd

PD 1 of Toronto 5 0% 5% 90% 5% 100.00% 0.00% 0.01% 0.09% 0.00% 0.01% 0.00% 0.00% 0.1% PD 1 of Toronto 32 1% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.03% 0.54% 0.00% 0.03% 0.00% 0.00% 0.6%

PD 2 of Toronto 30 1% 5% 90% 5% 100.00% 0.00% 0.03% 0.55% 0.00% 0.03% 0.00% 0.00% 0.6% PD 8 of Toronto 26 0% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.02% 0.44% 0.00% 0.02% 0.00% 0.00% 0.5%

PD 4 of Toronto 26 1% 5% 90% 5% 100.00% 0.00% 0.03% 0.48% 0.00% 0.03% 0.00% 0.00% 0.5% PD 9 of Toronto 74 1% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.07% 1.24% 0.00% 0.07% 0.00% 0.00% 1.4%

PD 8 of Toronto 10 0% 5% 90% 5% 100.00% 0.00% 0.01% 0.18% 0.00% 0.01% 0.00% 0.00% 0.2% PD 11 of Toronto 14 0% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.01% 0.23% 0.00% 0.01% 0.00% 0.00% 0.3%

PD 9 of Toronto 71 1% 5% 90% 5% 100.00% 0.00% 0.07% 1.30% 0.00% 0.07% 0.00% 0.00% 1.4% PD 13 of Toronto 13 0% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.01% 0.22% 0.00% 0.01% 0.00% 0.00% 0.2%
Caledon 40 1% 5% 5% 85% 5% 100.00% 0.04% 0.04% 0.69% 0.00% 0.04% 0.00% 0.00% 0.8% Vaughan 13 0% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.01% 0.22% 0.00% 0.01% 0.00% 0.00% 0.2%
Brampton 54 1% 5% 5% 85% 5% 100.00% 0.06% 0.06% 0.94% 0.00% 0.06% 0.00% 0.00% 1.1% Brampton 16 0% 5% 5% 85% 0% 5% 0% 0% 100.00% 0.01% 0.01% 0.25% 0.00% 0.01% 0.00% 0.00% 0.3%

Mississauga 294 6% 5% 90% 5% 100.00% 0.00% 0.30% 5.40% 0.00% 0.30% 0.00% 0.00% 6.0% Mississauga 264 5% 0% 5% 90% 0% 5% 0% 0% 100.00% 0.00% 0.25% 4.42% 0.00% 0.25% 0.00% 0.00% 4.9%
Halton Hills 35 1% 10% 5% 80% 5% 100.00% 0.07% 0.04% 0.57% 0.00% 0.04% 0.00% 0.00% 0.7% Milton 92 2% 15% 5% 75% 0% 5% 0% 0% 100.00% 0.26% 0.09% 1.28% 0.00% 0.09% 0.00% 0.00% 1.7%
Milton 43 1% 20% 5% 70% 5% 100.00% 0.18% 0.04% 0.61% 0.00% 0.04% 0.00% 0.00% 0.9% Oakville 447 8% 25% 5% 65% 0% 5% 0% 0% 100.00% 2.08% 0.42% 5.41% 0.00% 0.42% 0.00% 0.00% 8.3%
Oakville 641 13% 15% 5% 75% 5% 100.00% 1.96% 0.65% 9.81% 0.00% 0.65% 0.00% 0.00% 13.1% Burlington 3018 56% 0% 0% 0% 0% 0% 0% 0% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.0%
Burlington 2122 43% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.0% 4051 52 1% 0% 0% 0% 0% 20% 30% 50% 100.00% 0.00% 0.00% 0.00% 0.00% 0.19% 0.29% 0.48% 1.0%

4050 20 0% 80% 20% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.33% 0.08% 0.4% 4052 196 4% 0% 0% 0% 0% 25% 75% 0% 100.00% 0.00% 0.00% 0.00% 0.00% 0.91% 2.74% 0.00% 3.6%
4051 162 3% 20% 30% 50% 100.00% 0.00% 0.00% 0.00% 0.00% 0.66% 0.99% 1.65% 3.3% 4053 719 13% 0% 25% 5% 0% 70% 0% 0% 100.00% 0.00% 3.34% 0.67% 0.00% 9.37% 0.00% 0.00% 13.4%
4052 100 2% 25% 75% 100.00% 0.00% 0.00% 0.00% 0.00% 0.51% 1.53% 0.00% 2.0% 4054 71 1% 0% 10% 0% 0% 90% 0% 0% 100.00% 0.00% 0.13% 0.00% 0.00% 1.19% 0.00% 0.00% 1.3%
4053 391 8% 20% 10% 70% 100.00% 0.00% 1.60% 0.80% 0.00% 5.59% 0.00% 0.00% 8.0% 4055 122 2% 0% 5% 10% 0% 85% 0% 0% 100.00% 0.00% 0.11% 0.23% 0.00% 1.93% 0.00% 0.00% 2.3%
4054 11 0% 10% 90% 100.00% 0.00% 0.02% 0.00% 0.00% 0.20% 0.00% 0.00% 0.2% 4056 47 1% 0% 5% 50% 0% 45% 0% 0% 100.00% 0.00% 0.04% 0.44% 0.00% 0.39% 0.00% 0.00% 0.9%
4056 42 1% 5% 55% 40% 100.00% 0.00% 0.04% 0.47% 0.00% 0.34% 0.00% 0.00% 0.9% 4057 334 6% 0% 10% 35% 0% 55% 0% 0% 100.00% 0.00% 0.62% 2.18% 0.00% 3.42% 0.00% 0.00% 6.2%
4057 71 1% 15% 40% 45% 100.00% 0.00% 0.22% 0.58% 0.00% 0.65% 0.00% 0.00% 1.4% 4059 69 1% 0% 10% 35% 0% 55% 0% 0% 100.00% 0.00% 0.13% 0.45% 0.00% 0.71% 0.00% 0.00% 1.3%
4059 165 3% 10% 45% 45% 100.00% 0.00% 0.34% 1.52% 0.00% 1.52% 0.00% 0.00% 3.4% 4060 109 2% 0% 5% 35% 0% 60% 0% 0% 100.00% 0.00% 0.10% 0.71% 0.00% 1.22% 0.00% 0.00% 2.0%
4061 27 1% 5% 55% 40% 100.00% 0.00% 0.03% 0.30% 0.00% 0.22% 0.00% 0.00% 0.6% 4061 29 1% 0% 5% 35% 0% 60% 0% 0% 100.00% 0.00% 0.03% 0.19% 0.00% 0.32% 0.00% 0.00% 0.5%
4062 26 1% 5% 60% 35% 100.00% 0.00% 0.03% 0.32% 0.00% 0.19% 0.00% 0.00% 0.5% 4062 123 2% 0% 5% 40% 0% 55% 0% 0% 100.00% 0.00% 0.11% 0.92% 0.00% 1.26% 0.00% 0.00% 2.3%
4063 72 1% 15% 65% 20% 100.00% 0.00% 0.22% 0.96% 0.00% 0.29% 0.00% 0.00% 1.5% 4063 94 2% 0% 10% 45% 0% 45% 0% 0% 100.00% 0.00% 0.17% 0.79% 0.00% 0.79% 0.00% 0.00% 1.7%
4065 45 1% 10% 50% 40% 100.00% 0.00% 0.09% 0.46% 0.00% 0.37% 0.00% 0.00% 0.9% 4064 14 0% 0% 10% 45% 0% 45% 0% 0% 100.00% 0.00% 0.03% 0.12% 0.00% 0.12% 0.00% 0.00% 0.3%
4068 100 2% 15% 70% 15% 100.00% 0.00% 0.31% 1.43% 0.00% 0.31% 0.00% 0.00% 2.0% 4065 45 1% 0% 5% 45% 0% 50% 0% 0% 100.00% 0.00% 0.04% 0.38% 0.00% 0.42% 0.00% 0.00% 0.8%
4069 38 1% 10% 75% 15% 100.00% 0.00% 0.08% 0.58% 0.00% 0.12% 0.00% 0.00% 0.8% 4068 139 3% 0% 5% 55% 0% 40% 0% 0% 100.00% 0.00% 0.13% 1.42% 0.00% 1.03% 0.00% 0.00% 2.6%
4075 74 2% 5% 85% 10% 100.00% 0.00% 0.08% 1.28% 0.00% 0.15% 0.00% 0.00% 1.5% 4069 144 3% 0% 5% 65% 0% 30% 0% 0% 100.00% 0.00% 0.13% 1.74% 0.00% 0.80% 0.00% 0.00% 2.7%
4076 47 1% 5% 80% 15% 100.00% 0.00% 0.05% 0.77% 0.00% 0.14% 0.00% 0.00% 1.0% 4072 12 0% 0% 5% 55% 0% 40% 0% 0% 100.00% 0.00% 0.01% 0.12% 0.00% 0.09% 0.00% 0.00% 0.2%
4078 81 2% 10% 5% 75% 10% 100.00% 0.17% 0.08% 1.24% 0.00% 0.17% 0.00% 0.00% 1.7% 4075 74 1% 0% 5% 60% 0% 35% 0% 0% 100.00% 0.00% 0.07% 0.83% 0.00% 0.48% 0.00% 0.00% 1.4%
4079 56 1% 20% 10% 65% 5% 100.00% 0.23% 0.11% 0.74% 0.00% 0.06% 0.00% 0.00% 1.1% 4078 75 1% 10% 10% 65% 0% 15% 0% 0% 100.00% 0.14% 0.14% 0.91% 0.00% 0.21% 0.00% 0.00% 1.4%
4080 80 2% 25% 10% 60% 5% 100.00% 0.41% 0.16% 0.98% 0.00% 0.08% 0.00% 0.00% 1.6% 4079 24 0% 20% 10% 65% 0% 5% 0% 0% 100.00% 0.09% 0.04% 0.29% 0.00% 0.02% 0.00% 0.00% 0.4%
4081 75 2% 10% 20% 65% 5% 100.00% 0.15% 0.31% 0.99% 0.00% 0.08% 0.00% 0.00% 1.5% 4080 35 1% 25% 10% 60% 0% 5% 0% 0% 100.00% 0.16% 0.07% 0.39% 0.00% 0.03% 0.00% 0.00% 0.7%
4082 53 1% 5% 25% 65% 5% 100.00% 0.05% 0.27% 0.70% 0.00% 0.05% 0.00% 0.00% 1.1% 4081 46 1% 10% 20% 65% 0% 5% 0% 0% 100.00% 0.09% 0.17% 0.56% 0.00% 0.04% 0.00% 0.00% 0.9%
4084 25 1% 30% 15% 50% 5% 100.00% 0.15% 0.08% 0.26% 0.00% 0.03% 0.00% 0.00% 0.5% 4082 87 2% 0% 25% 65% 0% 10% 0% 0% 100.00% 0.00% 0.40% 1.05% 0.00% 0.16% 0.00% 0.00% 1.6%
4086 13 0% 25% 60% 15% 100.00% 0.00% 0.07% 0.16% 0.00% 0.04% 0.00% 0.00% 0.3% 4085 9 0% 20% 25% 50% 0% 5% 0% 0% 100.00% 0.03% 0.04% 0.08% 0.00% 0.01% 0.00% 0.00% 0.2%
4088 58 1% 60% 30% 10% 100.00% 0.00% 0.71% 0.36% 0.00% 0.12% 0.00% 0.00% 1.2% 4086 22 0% 0% 30% 60% 0% 10% 0% 0% 100.00% 0.00% 0.12% 0.25% 0.00% 0.04% 0.00% 0.00% 0.4%
4089 67 1% 30% 35% 30% 5% 100.00% 0.41% 0.48% 0.41% 0.00% 0.07% 0.00% 0.00% 1.4% 4087 25 0% 5% 40% 50% 0% 5% 0% 0% 100.00% 0.02% 0.19% 0.23% 0.00% 0.02% 0.00% 0.00% 0.5%
4091 127 3% 50% 40% 10% 100.00% 1.30% 1.04% 0.00% 0.00% 0.26% 0.00% 0.00% 2.6% 4088 121 2% 0% 60% 30% 0% 10% 0% 0% 100.00% 0.00% 1.35% 0.68% 0.00% 0.23% 0.00% 0.00% 2.3%
4093 27 1% 60% 10% 30% 100.00% 0.33% 0.06% 0.17% 0.00% 0.00% 0.00% 0.00% 0.6% 4091 73 1% 50% 40% 0% 0% 10% 0% 0% 100.00% 0.68% 0.54% 0.00% 0.00% 0.14% 0.00% 0.00% 1.4%
4097 12 0% 65% 10% 25% 100.00% 0.16% 0.02% 0.06% 0.00% 0.00% 0.00% 0.00% 0.2% 4093 13 0% 60% 10% 30% 0% 0% 0% 0% 100.00% 0.15% 0.02% 0.07% 0.00% 0.00% 0.00% 0.00% 0.2%
4190 56 1% 25% 60% 15% 100.00% 0.00% 0.29% 0.69% 0.00% 0.17% 0.00% 0.00% 1.1% 4189 33 1% 60% 10% 25% 0% 5% 0% 0% 100.00% 0.37% 0.06% 0.15% 0.00% 0.03% 0.00% 0.00% 0.6%

Flamborough 120 2% 20% 70% 10% 100.00% 0.49% 0.00% 0.00% 1.71% 0.00% 0.24% 0.00% 2.4% 4190 57 1% 10% 20% 65% 0% 5% 0% 0% 100.00% 0.11% 0.21% 0.69% 0.00% 0.05% 0.00% 0.00% 1.1%

Ancaster 99 2% 95% 5% 100.00% 0.00% 0.00% 0.00% 1.92% 0.00% 0.10% 0.00% 2.0% Flamborough 214 4% 20% 0% 0% 70% 0% 10% 0% 100.00% 0.80% 0.00% 0.00% 2.79% 0.00% 0.40% 0.00% 4.0%
Stoney Creek 140 3% 65% 25% 10% 100.00% 0.00% 0.00% 1.86% 0.71% 0.29% 0.00% 0.00% 2.9% Dundas 43 1% 10% 0% 0% 55% 0% 35% 0% 100.00% 0.08% 0.00% 0.00% 0.44% 0.00% 0.28% 0.00% 0.8%
Hamilton 822 17% 20% 70% 5% 5% 100.00% 0.00% 0.00% 3.36% 11.74% 0.84% 0.84% 0.00% 16.8% Ancaster 97 2% 0% 0% 0% 90% 0% 10% 0% 100.00% 0.00% 0.00% 0.00% 1.62% 0.00% 0.18% 0.00% 1.8%

Lincoln 33 1% 90% 10% 100.00% 0.00% 0.00% 0.61% 0.00% 0.07% 0.00% 0.00% 0.7% Stoney Creek 68 1% 0% 0% 15% 25% 60% 0% 0% 100.00% 0.00% 0.00% 0.19% 0.32% 0.76% 0.00% 0.00% 1.3%
St. Catharines 44 1% 90% 10% 100.00% 0.00% 0.00% 0.81% 0.00% 0.09% 0.00% 0.00% 0.9% Hamilton 652 12% 0% 0% 5% 70% 20% 5% 0% 100.00% 0.00% 0.00% 0.61% 8.49% 2.43% 0.61% 0.00% 12.1%

Port Colborne 34 1% 85% 5% 10% 100.00% 0.00% 0.00% 0.59% 0.03% 0.07% 0.00% 0.00% 0.7% St. Catharines 32 1% 0% 0% 30% 0% 70% 0% 0% 100.00% 0.00% 0.00% 0.18% 0.00% 0.42% 0.00% 0.00% 0.6%

Cambridge 34 1% 15% 75% 10% 100.00% 0.10% 0.00% 0.00% 0.52% 0.00% 0.07% 0.00% 0.7% Niagara Falls 27 1% 0% 0% 30% 0% 70% 0% 0% 100.00% 0.00% 0.00% 0.15% 0.00% 0.35% 0.00% 0.00% 0.5%

City of Guelph 44 1% 15% 75% 10% 100.00% 0.13% 0.00% 0.00% 0.67% 0.00% 0.09% 0.00% 0.9% Port Colborne 34 1% 0% 0% 25% 5% 70% 0% 0% 100.00% 0.00% 0.00% 0.16% 0.03% 0.44% 0.00% 0.00% 0.6%

Perth 13 0% 5% 90% 5% 100.00% 0.00% 0.01% 0.24% 0.00% 0.01% 0.00% 0.00% 0.3% City of Guelph 79 1% 15% 0% 0% 80% 0% 5% 0% 100.00% 0.22% 0.00% 0.00% 1.18% 0.00% 0.07% 0.00% 1.5%
Oxford 29 1% 5% 85% 10% 100.00% 0.03% 0.00% 0.00% 0.50% 0.00% 0.06% 0.00% 0.6% Oxford 29 1% 5% 0% 0% 90% 0% 5% 0% 100.00% 0.03% 0.00% 0.00% 0.49% 0.00% 0.03% 0.00% 0.5%
External 118 2% 40% 40% 10% 10% 100.00% 0.00% 0.00% 0.96% 0.96% 0.24% 0.24% 0.00% 2.4% Brantford 12 0% 0% 0% 0% 100% 0% 0% 0% 100.00% 0.00% 0.00% 0.00% 0.22% 0.00% 0.00% 0.00% 0.0%
TOTAL TRIPS 4900 100% 6% 8% 45% 19% 15% 4% 2% 100.0% External 83 2% 0% 0% 25% 40% 25% 10% 0% 100.00% 0.00% 0.00% 0.39% 0.62% 0.39% 0.15% 0.00% 1.5%

TOTAL TRIPS 5374 100% 5% 10% 32% 16% 31% 5% 0% 99.8%
Assumed Split 5% 10% 45% 20% 15% 5% 0% 100%

Assumed Split 5% 10% 35% 15% 30% 5% 0% 100%



Wed May 03 2023 22:21:28 GMT-0400 (Eastern Daylight Time) - Run Time: 2665ms Wed May 03 2023 22:30:48 GMT-0400 (Eastern Daylight Time) - Run Time: 2566ms Wed May 03 2023 22:27:15 GMT-0400 (Eastern Daylight Time) - Run Time: 2644ms Wed May 03 2023 22:41:41 GMT-0400 (Eastern Daylight Time) - Run Time: 2646ms

Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1 Cross Tabulation Query Form - Trip - 2016 v1.1

Row: Planning district of destination - pd_dest Row: 2006 GTA zone of destination - gta06_dest Row: Planning district of origin - pd_orig Row: 2006 GTA zone of origin - gta06_orig
Column: 2006 GTA zone of origin - gta06_orig Column: 2006 GTA zone of origin - gta06_orig Column: 2006 GTA zone of destination - gta06_dest Column: 2006 GTA zone of destination - gta06_dest

Filters: Filters: Filters: Filters:
Start time of trip - start_time In 600-859 Start time of trip - start_time In 600-859 Start time of trip - start_time In 1500-1759 Start time of trip - start_time In 1500-1759
and and and and
Primary travel mode of trip - mode_prime In DP T M U Primary travel mode of trip - mode_prime In DP T M U Primary travel mode of trip - mode_prime In DP T M U Primary travel mode of trip - mode_prime In DP T M U
and and and and
Trip purpose of origin - purp_orig In H Trip purpose of origin - purp_orig In H Trip purpose of destination - purp_dest In H Trip purpose of destination - purp_dest In H 
and and and and
2006 GTA zone of origin - gta06_orig In 40504051 4052 4053 4054 4055 2006 GTA zone of origin - gta06_orig In 40504051 4052 4053 4054 4055 2006 GTA zone of destination - gta06_dest In 40504051 4052 4053 4054 4055 2006 GTA zone of destination - gta06_dest In 40504051 4052 4053 4054 4055

and and
Trip 2016 Planning district of destination - pd_dest In 40 Trip 2016 Planning district of origin - pd_orig In 40 
Table: Table: 

Trip 2016 Trip 2016 
4050 4051 4052 4053 4054 4055 TRIPS Table: 4050 4051 4052 4053 4054 4055 TRIPS Table: 

PD 1 of Toronto 0 0 0 0 0 5 5 PD 1 of Toronto 0 0 27 0 0 5 32
PD 2 of Toronto 0 0 0 0 30 0 30 4050 4051 4052 4053 4054 4055 PD 8 of Toronto 0 13 13 0 0 0 26 4050 4051 4052 4053 4054 4055
PD 4 of Toronto 0 26 0 0 0 0 26 4050 0 20 0 0 0 0 PD 9 of Toronto 0 44 0 0 30 0 74 4051 0 0 10 0 0 42
PD 8 of Toronto 0 0 0 0 0 10 10 4051 23 0 54 0 0 85 PD 11 of Toronto 0 0 0 0 14 0 14 4052 0 39 79 15 32 31
PD 9 of Toronto 0 44 27 0 0 0 71 4052 66 0 34 0 0 0 PD 13 of Toronto 0 13 0 0 0 0 13 4053 42 67 20 44 88 458
Caledon 0 0 0 0 0 40 40 4053 44 31 14 9 83 210 Vaughan 0 13 0 0 0 0 13 4054 11 31 0 0 0 29
Brampton 24 16 14 0 0 0 54 4054 11 0 0 0 0 0 Brampton 0 16 0 0 0 0 16 4055 0 0 13 0 93 16
Mississauga 0 171 66 30 0 27 294 4056 0 0 22 0 20 0 Mississauga 0 27 96 30 95 16 264 4056 0 10 0 0 37 0
Halton Hills 0 0 0 0 0 35 35 4057 13 28 0 0 30 0 Milton 0 29 0 0 0 63 92 4057 0 105 48 15 47 119
Milton 0 29 14 0 0 0 43 4059 0 11 0 0 17 137 Oakville 47 71 71 48 41 169 447 4059 0 11 13 0 0 45
Oakville 47 102 88 60 92 252 641 4061 0 13 0 0 14 0 Burlington 129 636 300 189 526 1238 3018 4060 0 43 32 0 18 16
Burlington 258 288 183 92 275 1026 2122 4062 0 26 0 0 0 0 4051 0 0 10 0 0 42 52 4061 0 29 0 0 0 0

4050 0 20 0 0 0 0 20 4063 18 13 8 0 0 33 4052 0 39 79 15 32 31 196 4062 44 36 0 0 14 29
4051 23 0 54 0 0 85 162 4065 0 0 0 0 0 45 4053 42 67 20 44 88 458 719 4063 18 51 8 0 0 17
4052 66 0 34 0 0 0 100 4068 12 0 31 13 20 24 4054 11 31 0 0 0 29 71 4064 0 0 14 0 0 0
4053 44 31 14 9 83 210 391 4069 0 0 0 0 0 38 4055 0 0 13 0 93 16 122 4065 0 0 0 0 0 45
4054 11 0 0 0 0 0 11 4075 0 0 0 45 0 29 4056 0 10 0 0 37 0 47 4068 0 12 31 13 0 83
4056 0 0 22 0 20 0 42 4076 47 0 0 0 0 0 4057 0 105 48 15 47 119 334 4069 0 23 0 0 83 38
4057 13 28 0 0 30 0 71 4078 0 6 0 0 0 75 4059 0 11 13 0 0 45 69 4072 0 12 0 0 0 0
4059 0 11 0 0 17 137 165 4079 0 0 0 0 0 56 4060 0 43 32 0 18 16 109 4075 0 0 0 45 0 29
4061 0 13 0 0 14 0 27 4080 0 72 8 0 0 0 4061 0 29 0 0 0 0 29 4078 0 0 0 0 0 75
4062 0 26 0 0 0 0 26 4081 0 0 0 12 0 63 4062 44 36 0 0 14 29 123 4079 0 0 0 0 0 24
4063 18 13 8 0 0 33 72 4082 0 13 0 0 23 17 4063 18 51 8 0 0 17 94 4080 0 18 0 0 17 0
4065 0 0 0 0 0 45 45 4084 0 0 0 0 25 0 4064 0 0 14 0 0 0 14 4081 0 0 0 12 0 34
4068 12 0 31 13 20 24 100 4086 0 0 0 13 0 0 4065 0 0 0 0 0 45 45 4082 0 13 9 0 48 17
4069 0 0 0 0 0 38 38 4088 0 0 0 0 25 33 4068 0 12 31 13 0 83 139 4085 0 0 9 0 0 0
4075 0 0 0 45 0 29 74 4089 0 0 0 0 18 49 4069 0 23 0 0 83 38 144 4086 0 0 0 22 0 0
4076 47 0 0 0 0 0 47 4091 24 42 0 0 0 61 4072 0 12 0 0 0 0 12 4087 0 0 0 0 25 0
4078 0 6 0 0 0 75 81 4093 0 0 0 0 0 27 4075 0 0 0 45 0 29 74 4088 0 71 13 12 25 0
4079 0 0 0 0 0 56 56 4097 0 12 0 0 0 0 4078 0 0 0 0 0 75 75 4091 0 28 0 0 0 45
4080 0 72 8 0 0 0 80 4190 0 0 12 0 0 44 4079 0 0 0 0 0 24 24 4093 0 13 0 0 0 0
4081 0 0 0 12 0 63 75 4080 0 18 0 0 17 0 35 4189 0 23 0 10 0 0
4082 0 13 0 0 23 17 53 4081 0 0 0 12 0 34 46 4190 13 0 0 0 0 44
4084 0 0 0 0 25 0 25 4082 0 13 9 0 48 17 87
4086 0 0 0 13 0 0 13 4085 0 0 9 0 0 0 9
4088 0 0 0 0 25 33 58 4086 0 0 0 22 0 0 22
4089 0 0 0 0 18 49 67 4087 0 0 0 0 25 0 25
4091 24 42 0 0 0 61 127 4088 0 71 13 12 25 0 121
4093 0 0 0 0 0 27 27 4091 0 28 0 0 0 45 73
4097 0 12 0 0 0 0 12 4093 0 13 0 0 0 0 13
4190 0 0 12 0 0 44 56 4189 0 23 0 10 0 0 33

Flamborough 11 0 22 28 0 59 120 4190 13 0 0 0 0 44 57
Ancaster 0 33 0 66 0 0 99 Flamborough 22 49 56 28 0 59 214
Stoney Creek 0 0 0 0 0 140 140 Dundas 0 30 13 0 0 0 43
Hamilton 60 240 22 43 224 233 822 Ancaster 0 25 0 57 15 0 97
Lincoln 0 33 0 0 0 0 33 Stoney Creek 0 23 0 0 0 45 68
St. Catharines 32 12 0 0 0 0 44 Hamilton 78 164 57 79 84 190 652
Port Colborne 0 0 0 0 34 0 34 St. Catharines 32 0 0 0 0 0 32
Cambridge 0 34 0 0 0 0 34 Niagara Falls 0 0 0 0 0 27 27
City of Guelph 44 0 0 0 0 0 44 Port Colborne 0 0 0 0 34 0 34
Perth 0 0 13 0 0 0 13 City of Guelph 44 0 0 0 0 35 79
Oxford 0 0 0 0 29 0 29 Oxford 0 0 0 0 29 0 29
External 0 0 0 0 83 35 118 Brantford 0 0 0 12 0 0 12

4900 External 0 0 0 0 83 0 83
5374

AM OUT RAW PM IN RAW



 

 

Appendix H:  
Signal Timing Plans (STPs) 



Intersection Name: TS ID: Line No: IP address:
Aldershot Go Stn @ Bus Entrance
Controller Make: Model:

Econolite

Type of Operation: 8 Phase Semi-Actuated

Date Prepared
Y M D by

1 2015 2 4

*- Start from Main Manu
PHASE DESCRIPTION

Ph1 Ph5
Ph2 EB -403 On Ramp Ph6 EB -403 On Ramp
Ph3 Ph7
Ph4 NB - Go Access Ph8

CONFIGURATION (PHASE SEQ): PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

Phase: 1 2 3 4 5 6 7 8
Phase in Use : X X X
Exclusive PED :

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

Timing Plan: 1 Phase: 1 2 3 4 5 6 7 8
Minimum Green : 8 8 8

Walk : 15 15
Ped. Clearance : 8 8

Vehicle Extension : 3 5 3

MAX 1 : 30 35 30
MAX 2 : 30 35 30

Yellow Change : 4 4 4
Red Clearance : 2 3 2

PHASE DATA - VEHICLE AND PEDESTRIAN RECALLS * - 2 - 8
Phase: 1 2 3 4 5 6 7 8

Lock Detector :
Vehicle Recall : X X
Pedestrian Recall : X X
MAX Recall :
Soft Recall :

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

Phases (sec)
1 2 3 4 5 6 7 8

Description
Implement timings in Centracs

33 4 172.22.11.2

ACS/3

No

Coordinator
Pattern (CP) 

Cycle
Length Offset (sec) Timing

Plan
Split

Pattern
10 10

MA

Intersection Name: TS ID: Line No: IP address:
Aldershot Go Stn @ Bus Entrance
Controller Make: Model:

Econolite

33 4 172.22.11.2

ACS/3

CP # 1, 2, 10 Phase: 1 2 3 4 5 6 7 8
Coord Phase : X X
Vehicle Recall :
Pedestrian Recall *(3-3, 5-2) : X X
Recall to MAX Time :
Phase Omit :
Special Function Outputs :

Coordinator 
Pattern # Prefer. Phase

1 2 3 4 5 6 7 8
1
2

X - select "." deselect

TIME BASE: ACTION PLAN, DAY PLAN * - 5 - 2, - 5 - 3, -5 - 4

Day Plan Sched. # Action Plan
Time 

Period
Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

TIME BASE DATA TIME OF YEAR EVENTS * - 5 - 5

Events Exception Day
MON/ 
MON

DOW/ 
DOW

WOM/ 
Year

Day Plan

New Year's Day 1 Fixed 1 1 0 3
Family Day 2 Float 2 2 3 3

3 Float 4 6 1 3
4 Float 5 2 3 3
5 Fixed 7 1 0 3
6 Float 8 2 1 3
7 Float 9 2 1 3
8 Float 10 2 2 3
9 Fixed 12 25 0 3

Thanksgiving
Christmas Day

Good Friday
Victoria Day
Canada Day
Civic Day
Labour Day

11 1 10 00:00 10



Date
Y M D

2 2015 10 2
3 2020 12 14

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

Phase: 1 2 3 4 5 6 7 8
Phase in Use : X X X
Exclusive PED :

Timing Plan: 1 Phase: 1 2 3 4 5 6 7 8
Minimum Green : 8 8 8
Conditional Service Min. Green :

Walk : 15 7 15
Ped. Clearance : 9 10 9
Pedestrian Carry Over :

Vehicle Extension : 3 3 3

MAX 1 : 30 15 30
MAX 2 : 30 15 30

Yellow Change : 4 4 4
Red Clearance : 3 3 3

Phase: 1 2 3 4 5 6 7 8
Lock Detector :
Vehicle Recall : X X
Pedestrian Recall : X X
MAX Recall :
Soft Recall :

Phases (sec)
1 2 3 4 5 6 7 8

CP # 1, 2, 10 Phase: 1 2 3 4 5 6 7 8
Coord Phase : X X
Vehicle Recall :
Pedestrian Recall *(3-3, 5-2) : X X
Recall to MAX Time :

Type of Operation: 8 Phase Semi-Actuated
Prepared 

By

*- Start from Main Manu

*- 1 - 2

PHASE DESCRIPTION

WB -403 On Ramp

NB - Bus Entrance

EB -403 On Ramp

CONFIGURATION (PHASE SEQ): PHASE IN USE/EXCLUSIVE PED (MM)

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

IP address:Controller Make:Model:Line No:TS ID:Intersection Name:
172.22.10.2EconoliteACS/3432Aldershot Go Stn @ Bus Entrance

10 1 10

Coordinator 
Pattern (CP) 

Cycle 
Length Offset (sec) Timing Plan Split 

Pattern

No Description

Decrease SS Max time, Increase MS Walk Time EN
Update Main Street FDW JR

* - 2 - 8PHASE DATA - VEHICLE AND PEDESTRIAN RECALLS

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

Phase Omit :
Special Function Outputs :

Coordinator 
Pattern # Prefer. Phase

1 2 3 4 5 6 7 8
1
2

X - select "." deselect

Day Plan Sched. # Action 
Plan

Time 
Period Pattern Timing 

Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday/Saturday/Sunday/Holidays)

Action Plan 10 = free (254)

Events Exception Day MON/ 
MON

DOW/ 
DOW

WOM/ 
Year Day Plan

New Year's Day 1 Fixed 1 1 0 3
Family Day 2 Float 2 2 3 3

3 Float 4 6 1 3
4 Float 5 2 3 3
5 Fixed 7 1 0 3
6 Float 8 2 1 3
7 Float 9 2 1 3
8 Float 10 2 2 3
9 Fixed 12 25 0 3

* - 5 - 5TIME BASE DATA - TIME OF YEAR EVENTS

* - 5 - 2, - 5 - 3, -5 - 4

Christmas Day

Good Friday
Victoria Day
Canada Day
Civic Day
Labour Day
Thanksgiving

1 1 10 00:00 254 1

TIME BASE: ACTION PLAN, DAY PLAN



TS ID: Line No: Model: IP address: Controller Make:
Econolite

Type of Operation: 8 Phase Semi-Actuated
*-Start from Main Menu

Date Description Prepared by
Y M D

5 2019 5 8

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

 PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

Phase: 1 2 3 4 5 6 7 8
Phase in Use X X X X X
Exclusive PED

Phase:
Timing Plan: 1 1 2 3 4 5 6 7 8
Minimum Green 8 8 6 8 8

Walk 8 8 8 8
Ped. Clearance 11 14 11 14
Pedestrian Carry Over

Vehicle Extension 3 3 3 3 3

MAX 1 40 30 10 40 30
MAX 2 40 30 10 40 30

Yellow Change 4 4 3 4 4
Red Clearance 3 3 3 3

Phase Minimum: 1 27 1 30 10 27 1 30

PHASE DATA - VEHICLE AND PEDESTRIAN RECALLS * - 2 - 8
1 2 3 4 5 6 7 8

Lock Detector
Vehicle Recall
Pedestrian Recall X X
MAX Recall X X
Min Recall

NB - Driveway SB - Cooke Blvd

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

Phase:

PHASE DESCRIPTION
EBLT - Plains Road

EB - Plains Road WB - Plains Road

No
MA

 Plains Road Optimization

Intersection Name:
Plains Road @ Cooke Blvd 117 4 ACS/3 172.22.15.2

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

Phases (sec)

1 2 3 4 5 6 7 8
68 32 15 53 32
52 38 12 40 38
78 32 16 62 32
55 30 12 43 30
0 0 0 0 0

TIME BASE: ACTION PLAN, DAY PLAN * - 5 - 2, - 5 - 3, -5 - 4

Day Plan Sched. # Action Plan
Time 

Period
Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

Special Programming:

3 3 10 21:00 254 1
3 3 4 17:00 4 1
3 3 2 12:00 2 1
3 3 4 09:30 4 1
2 2 10 21:00 254 1
2 2 4 17:00 4 1
2 2 3 10:30 3 1
2 2 4 08:00 4 1
1 1 10 22:00 254 1
1 1 4 19:00 4 1
1 1 3 15:30 3 1
1 1 2 09:00 2 1
1 1 1 07:00 1 1
1 1 4 06:00 4 1

4 85 52 1 4
10 0 0 1 10

3 110 23 1 3

1 100 20 1 1
2 90 84 1 2

Coordinator 
Pattern (CP) 

Cycle 
Length Offset (sec) Timing Plan Split 

Pattern



TS ID: Line No: Model: IP address: Controller Make:
Econolite

Type of Operation: 8 Phase Semi-Actuated
*-Start from Main Menu

Date Description Prepared by
Y M D

8 2019 5 15

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

 PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

Phase: 1 2 3 4 5 6 7 8
Phase in Use X X X X X X X X
Exclusive PED

Phase:
Timing Plan: 1 1 2 3 4 5 6 7 8
Minimum Green 6 8 6 8 6 8 6 8

Walk 8 10 8 10
Ped. Clearance 13 17 13 17
Pedestrian Carry Over

Vehicle Extension 3 3 3 3 3 3 3 3

MAX 1 12 35 12 25 12 35 12 25
MAX 2 12 35 12 25 12 35 12 25

Yellow Change 3 4 3 4 3 4 3 4
Red Clearance 2 3 2 3

Phase Minimum: 10 28 10 35 10 28 10 35

PHASE DATA - VEHICLE AND PEDESTRIAN RECALLS * - 2 - 8
1 2 3 4 5 6 7 8

Lock Detector
Vehicle Recall
Pedestrian Recall
MAX Recall X X
Min Recall

Intersection Name:
Plains Road @ Waterdown Rd 100 4 ACS/3 172.22.7.2

PHASE DESCRIPTION
WBLT - Plains Road EBLT - Plains Road
EB - Plains Road WB - Plains Road
SBLT - Waterdown Road NBLT - Waterdown Road

No
MA

Plains Road Optimization

NB - Waterdown Road SB - Waterdown Road

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

Phase:

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

Phases (sec)

1 2 3 4 5 6 7 8
12 51 13 34 32 31 10 37
12 34 10 34 14 32 10 34
18 46 20 26 18 46 10 36
12 30 10 33 14 28 10 33
0 0 0 0 0 0

TIME BASE: ACTION PLAN, DAY PLAN * - 5 - 2, - 5 - 3, -5 - 4

Day Plan Sched. # Action Plan
Time 

Period
Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

Special Programming:

Coordinator 
Pattern (CP) 

Cycle 
Length Offset (sec) Timing Plan Split 

Pattern

3 110 37 1 3

1 110 0 1 1
2 90 84 1 2

4 85 52 1 4
10 0 0 1 10

1 1 4 06:00 4

1 1 2 09:00 2 1

1
1 1 1 07:00 1 1

1 1 4 19:00 4 1
1 1 3 15:30 3 1

2 2 4 08:00 4 1
1 1 10 22:00 254 1

2 2 4 17:00 4 1
2 2 3 10:30 3 1

3 3 4 09:30 4 1
2 2 10 21:00 254 1

3 3 4 17:00 4 1
3 3 2 12:00 2 1

3 3 10 21:00 254 1



Type of Operation:
Date

Y M D
1 2015 1
2 2020 12 21

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

Phase: 1 2 3 4 5 6 7 8
Phase in Use : X X X X
Exclusive PED :

Timing Plan: 1 Phase: 1 2 3 4 5 6 7 8
Minimum Green : 8 8 8 8

Walk : 8 8
Ped. Clearance : 16 16

Vehicle Extension : 3 3 3 3

MAX 1 : 40 40 30 15
MAX 2 : 40 40 30 15

Yellow Change : 4 4 4 4
Red Clearance : 3 3 3 3

Phase: 1 2 3 4 5 6 7 8
Lock Detector :
Vehicle Recall : X X
Pedestrian Recall : X X
MAX Recall :
Soft Recall :

Phases (sec)
1 2 3 4 5 6 7 8

55 55 27 18
45 45 27 18
65 65 26 19

CP # 1, 2, 10 Phase: 1 2 3 4 5 6 7 8
Coord Phase : X X
Vehicle Recall :
Pedestrian Recall *(3-3, 5-2) : X X
Recall to MAX Time :
Phase Omit :
Special Function Outputs :

31

No Description

ACS/3

8 Phase Semi-Actuated

1 100 55 1 1

Coordinator 
Pattern (CP) 

Cycle 
Length Offset (sec) Timing Plan Split 

Pattern

2 90 49 1 2
3 110 94 1 3
10 1 10

Intersection Name:
Waterdown Rd @ 403 North Ramp

IP address:
172.22.12.2

Controller Make:
Econolite

Model:TS ID:Group No:

NB -Waterdown Rd

*- Start from Main Manu

Prepared 
By

Implement timings in Centracs MA
Update Phase 2&6 All-Red JR

PHASE DESCRIPTION

EB - Private Entrance
WB - North Ramp
SB -Waterdown Rd

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

CONFIGURATION (PHASE SEQ): PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

PHASE DATA - VEHICLE AND PEDESTRAN RECALLS * - 2 - 8

Coordinator 
Pattern # Prefer. Phase

1 2 3 4 5 6 7 8
1
2

X - select "." deselect

Day Plan Sched. # Action Plan Time Period Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

Events Exception Day
MON/ 
MON

DOW/ 
DOW

WOM/ Year Day Plan

New Year's Day 1 Fixed 1 1 0 3
Family Day 2 Float 2 2 3 3

3 Float 4 6 1 3
4 Float 5 2 3 3
5 Fixed 7 1 0 3
6 Float 8 2 1 3
7 Float 9 2 1 3
8 Float 10 2 2 3
9 Fixed 12 25 0 3

1 1 2 09:00 2 1
1 1 1 06:00 1 1

1 1 10 19:00 10 1
1 1 3 15:30 3 1

2 2 10 19:00 10 1
2 2 2 08:00 2 1

3 3 10 19:00 3 1
3 3 2 09:00 2 1

Christmas Day

Good Friday
Victoria Day
Canada Day
Civic Day
Labour Day
Thanksgiving

* - 5 - 2, - 5 - 3, -5 - 4TIME BASE: ACTION PLAN, DAY PLAN

TIME BASE DATA - TIME OF YEAR EVENTS * - 5 - 5



Culculated
Total 1-4 Total 5-8

1&2 5&6 3&4 7&8
55 55 0 45 55 100
45 45 0 45 45 90
65 65 0 45 65 110
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Actual 
Cycle

Actual 
Cycle

Sum of 1&2 
= 5&6

Sum of 3&4 
= 7&8



TS ID: Line No: Model: IP address: Controller Make:
Econolite

Type of Operation: 8 Phase Semi-Actuated
*-Start from Main Menu

Date Description Prepared by
Y M D

8 2017 12 19

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

 PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

Phase: 1 2 3 4 5 6 7 8
Phase in Use X X X X X
Exclusive PED

Phase:
Timing Plan: 1 1 2 3 4 5 6 7 8
Minimum Green 8 8 8 8 8

Walk 15 8 15 8
Ped. Clearance 14 14 14 14
Pedestrian Carry Over

Vehicle Extension 3 3 5 3 5

MAX 1 15 40 30 40 30
MAX 2 15 40 30 40 30

Yellow Change 3 4 4 4 4
Red Clearance 0 2 3 2 3

Phase Minimum: 12 36 1 30 1 36 1 30

PHASE DATA - VEHICLE AND PEDESTRIAN RECALLS * - 2 - 8
1 2 3 4 5 6 7 8

Lock Detector
Vehicle Recall
Pedestrian Recall X X

EB - Railway Road WB - Masonry Court

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

Phase:

SBL - Waterdown Road
NB  - Waterdown Road SB - Waterdown Road

No
BP

Timings reverted back to original

PHASE DESCRIPTION

Intersection Name:

Waterdown Rd @ Masonry Crt
104 4 ACS/3 172.22.8.2

MAX Recall X X
Min Recall

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

Phases (sec)

1 2 3 4 5 6 7 8
18 42 40 60 40
0 0 0 0 0
18 60 32 78 32
0 0 0 0 0

TIME BASE: ACTION PLAN, DAY PLAN * - 5 - 2, - 5 - 3, -5 - 4

Day Plan Sched. # Action Plan
Time 

Period
Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

Special Programming:

3 3 10 18:00 254 1
3 3 1 9:00 1 1
2 2 10 18:00 254 1
2 2 1 09:00 1 1
1 1 10 19:00 254 1
1 1 3 15:30 3 1
1 1 10 09:00 254 1
1 1 1 06:00 1 1

10 0 0 1 10
3 110 72 1 3

1 100 22 1 1
2 0 0 0 0

Coordinator
Pattern (CP) 

Cycle
Length Offset (sec) Timing Plan Split

Pattern



Date
Y M D

1 2015 1 28
2 2020 12 21

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

Phase: 1 2 3 4 5 6 7 8
Phase in Use : X X X X X
Exclusive PED :

Timing Plan: 1 Phase: 1 2 3 4 5 6 7 8
Minimum Green : 7 8 7 8 8

Walk : 15 15 10
Ped. Clearance : 8 8 22

Vehicle Extension : 3 3 3 3 3

MAX 1 : 15 40 20 40 30
MAX 2 : 15 40 20 40 30

Yellow Change : 3 4 3 4 4
Red Clearance : 0 4 0 4 4

Phase: 1 2 3 4 5 6 7 8
Lock Detector :
Vehicle Recall : X X
Pedestrian Recall : X X
MAX Recall :
Soft Recall :

Phases (sec)
1 2 3 4 5 6 7 8
25 55 22 58 20
17 39 22 34 34
11 62 21 52 37

CP # 1, 2, 10 Phase: 1 2 3 4 5 6 7 8
Coord Phase : X X
Vehicle Recall :
Pedestrian Recall *(3-3, 5-2) : X X
Recall to MAX Time :

106

No
Description

Type of Operation:

1 100 48 1 1

Coordinator 
Pattern (CP) 

Cycle 
Length Offset (sec) Timing Plan Split 

Pattern

2 90 50 1 2
3 110 97 1 3
10 1 10

IP address:
ACS/3 Econolite 172.22.13.2

Intersection Name:
Waterdown Rd @ NSR

Controller Make:Model:TS ID:Group No:

8 Phase Semi-Actuated
Prepared 

By

*- Start from Main Manu
PHASE DESCRIPTION

WB - NSR

SB -Waterdown Rd
NBLT - Waterdown Rd

Implement timings in Centracs MA
Update All-Red Intervals, Phase 8 FDW JR

NB -Waterdown Rd
SBLT - Waterdown Rd

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

CONFIGURATION (PHASE SEQ): PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

PHASE DATA - VEHICLE AND PEDESTRAN RECALLS * - 2 - 8

Phase Omit :
Special Function Outputs :

Coordinator 
Pattern # Prefer. Phase

1 2 3 4 5 6 7 8
1
2

X - select "." deselect

Day Plan Sched. # Action Plan Time Period Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

Events Exception Day
MON/ 
MON

DOW/ 
DOW

WOM/ Year Day Plan

New Year's Day 1 Fixed 1 1 0 3
Family Day 2 Float 2 2 3 3

3 Float 4 6 1 3
4 Float 5 2 3 3
5 Fixed 7 1 0 3
6 Float 8 2 1 3
7 Float 9 2 1 3
8 Float 10 2 2 3
9 Fixed 12 25 0 3

1 1 2 09:00 2 1
1 1 1 06:00 1 1

1 1 10 19:00 10 1
1 1 3 15:30 3 1

2 2 10 19:00 10 1
2 2 2 08:00 2 1

3 3 10 19:00 3 1
3 3 2 09:00 2 1

Christmas Day

Good Friday
Victoria Day
Canada Day
Civic Day
Labour Day
Thanksgiving

TIME BASE DATA - TIME OF YEAR EVENTS * - 5 - 5

TIME BASE: ACTION PLAN, DAY PLAN * - 5 - 2, - 5 - 3, -5 - 4



Culculated
Total 1-4 Total 5-8

1&2 5&6 3&4 7&8
80 80 0 20 80 100
56 56 0 34 56 90
73 73 0 37 73 110
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Actual 
Cycle

Actual 
Cycle

Sum of 1&2 
= 5&6

Sum of 3&4 
= 7&8



Type of Operation:
Date

Y M D
2 2015 2 27
3 2020 12 21

Ph1 Ph5
Ph2 Ph6
Ph3 Ph7
Ph4 Ph8

Phase: 1 2 3 4 5 6 7 8
Phase in Use : X X X X X
Exclusive PED :

Timing Plan: 1 Phase: 1 2 3 4 5 6 7 8
Minimum Green : 6 8 8 8 8

Walk : 8 8 8
Ped. Clearance : 14 14 14

Vehicle Extension : 3 3 3 3 3

MAX 1 : 15 40 20 30 40
MAX 2 : 15 40 20 30 40

Yellow Change : 3 4 4 4 4
Red Clearance : 0 3 4 4 3

Phase: 1 2 3 4 5 6 7 8
Lock Detector :
Vehicle Recall : X X
Pedestrian Recall : X X
MAX Recall :
Soft Recall :

Phases (sec)
1 2 3 4 5 6 7 8
15 35 20 30 50
12 32 16 30 44
17 44 22 27 61

CP # 1, 2, 10 Phase: 1 2 3 4 5 6 7 8
Coord Phase : X X
Vehicle Recall :
Pedestrian Recall *(3-3, 5-2) : X X
Recall to MAX Time :

1 100 54 1 1

Coordinator 
Pattern (CP) 

Cycle 
Length Offset (sec) Timing Plan Split 

Pattern

2 90 46 1 2
3 110 99 1 3
10 1 10

Waterdown Rd @ 403 South Ramp
Intersection Name: Model:TS ID:Group No:

8 Phase Semi-Actuated
Prepared 

By

SB -Waterdown Rd

EB - 403 EB off Ramp
WB -403 EB on Ramp
NB -Waterdown Rd
SBLT - Waterdown Rd

IP address:
172.22.9.2Econolite

Controller Make:
ACS/3

Change Split 1 MA
Update All-Red Intervals JR

*- Start from Main Manu
PHASE DESCRIPTION

105

No
Description

COORDINATION: COORDINATOR PATTERN, SPLIT PATTERN * - 3 - 2, - 3 - 3

CONFIGURATION (PHASE SEQ): PHASE IN USE/EXCLUSIVE PED (MM) *- 1 - 2

CONTROLLER TIMING DATA - VEHICLE TIMING * - 2 - 1

PHASE DATA - VEHICLE AND PEDESTRAN RECALLS * - 2 - 8

Phase Omit :
Special Function Outputs :

Coordinator 
Pattern # Prefer. Phase

1 2 3 4 5 6 7 8
1
2

X - select "." deselect

Day Plan Sched. # Action Plan Time Period Pattern Timing Plan

Schedule 1 = Day Plan 1
Schedule 2 = Day Plan 2
Schedule 3 = Day Plan 3

Day Plan 1 (Weekday)
Day Plan 2 (Saturday)
Day Plan 3 (Sunday, Holidays)

Action Plan 10 = free (254)

Events Exception Day
MON/ 
MON

DOW/ 
DOW

WOM/ Year Day Plan

New Year's Day 1 Fixed 1 1 0 3
Family Day 2 Float 2 2 3 3

3 Float 4 6 1 3
4 Float 5 2 3 3
5 Fixed 7 1 0 3
6 Float 8 2 1 3
7 Float 9 2 1 3
8 Float 10 2 2 3
9 Fixed 12 25 0 3

1 1 2 09:00 2 1
1 1 1 06:00 1 1

1 1 10 19:00 10 1
1 1 3 15:30 3 1

2 2 10 19:00 10 1
2 2 2 08:00 2 1

3 3 10 19:00 3 1
3 3 2 09:00 2 1

Christmas Day

Good Friday
Victoria Day
Canada Day
Civic Day
Labour Day
Thanksgiving

* - 5 - 2, - 5 - 3, -5 - 4

* - 5 - 5TIME BASE DATA - TIME OF YEAR EVENTS

TIME BASE: ACTION PLAN, DAY PLAN



Culculated
Total 1-4 Total 5-8

1&2 5&6 3&4 7&8
50 50 50 0 100 50
44 44 46 0 90 44
61 61 49 0 110 61
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Actual 
Cycle

Actual 
Cycle

Sum of 1&2 
= 5&6

Sum of 3&4 
= 7&8



 

 

Appendix I:  
Intergreen Studies 



Project: StationWest

Project No: 8057‐01

Location: Waterdown Rd & Alayne Bryk Way

Date: Tuesday May 30, 2023

AM Intergreen Study ‐ Northbound Left Turns

Time

Ending
Advance All Green Amber All Red Total Intergreen

7:00 ‐ 4 2 1 7 3
7:02 7 0 0 0 7 0
7:04 ‐ 1 0 0 1 0
7:05 ‐ 4 0 1 5 1
7:07 6 0 1 0 7 1
7:09 ‐ 2 1 0 3 1
7:11 6 1 0 0 7 0
7:12 ‐ 0 1 1 2 2
7:14 8 1 0 1 10 1
7:15 2 1 2 1 6 3
7:17 ‐ 2 0 1 3 1
7:19 6 0 0 0 6 0
7:20 ‐ 3 1 1 5 2
7:22 7 0 1 1 9 2
7:24 ‐ 4 1 1 6 2
7:25 7 1 1 1 10 2 1.5
7:27 3 0 1 0 4 1
7:29 8 0 1 0 9 1
7:30 7 0 2 1 10 3
7:32 ‐ 3 2 1 6 3
7:34 7 1 0 0 8 0
7:35 ‐ 2 2 1 5 3
7:37 6 0 1 1 8 2
7:39 4 3 0 1 8 1
7:40 8 0 0 0 8 0
7:42 6 0 0 0 6 0
7:44 ‐ 2 1 1 4 2
7:45 7 2 1 0 10 1
7:47 ‐ 0 0 0 0 0
7:49 8 7 2 1 18 3
7:50 4 0 0 1 5 1
7:52 5 5 1 1 12 2
7:54 7 1 1 0 9 1
7:55 ‐ 2 1 1 4 2
7:57 8 0 1 2 11 3
7:59 2 4 1 1 8 2
8:00 6 0 0 0 6 0
8:02 0 0 0 0 0 0
8:04 3 5 0 2 10 2
8:05 3 1 0 1 5 1
8:07 ‐ 0 0 1 1 1
8:09 7 0 0 2 9 2
8:10 2 0 0 2 4 2
8:12 7 6 0 0 13 0
8:14 1 0 1 2 4 3
8:15 ‐ 4 1 2 7 3
8:17 ‐ 1 1 0 2 1
8:19 ‐ 2 0 2 4 2
8:20 8 4 1 1 14 2
8:22 3 5 0 2 10 2
8:24 7 2 0 0 9 0
8:25 6 0 0 2 8 2
8:27 5 1 1 1 8 2
8:29 3 0 0 1 4 1
8:30 4 0 1 2 7 3
8:32 5 0 0 0 5 0
8:34 ‐ 2 1 2 5 3
8:35 6 0 0 0 6 0
8:37 ‐ 0 0 1 1 1
8:39 4 4 0 1 9 1
8:40 3 1 0 0 4 0
8:42 3 5 0 2 10 2
8:44 4 0 0 0 4 0
8:45 3 3 1 2 9 3
8:47 4 0 0 0 4 0
8:49 1 3 1 0 5 1
8:50 5 0 0 2 7 2
8:52 ‐ 4 0 0 4 0
8:54 ‐ 7 1 0 8 1
8:55 3 0 0 0 3 0
8:57 ‐ 10 2 2 14 4
8:59 2 0 0 0 2 0
Total 247 126 41 58 472 99

Peak Hour

7:15 ‐ 8:15
141 55 25 29 250 54



Project: StationWest

Project No: 8057‐01

Location: Waterdown Rd & Alayne Bryk Way

Date: Tuesday May 30, 2023

PM Intergreen Study ‐ Northbound Left Turns

Time

Ending
Advance All Green Amber All Red Total Intergreen

16:00 4 4 1 1 10 2
16:02 5 2 0 2 9 2
16:04 4 5 0 0 9 0
16:06 4 0 0 1 5 1
16:07 6 9 1 1 17 2
16:09 ‐ 0 0 0 0 0
16:11 2 7 0 1 10 1
16:13 5 2 0 0 7 0
16:15 4 0 0 1 5 1
16:16 9 4 0 1 14 1
16:18 ‐ 3 0 1 4 1
16:20 8 5 0 0 13 0
16:22 2 5 0 1 8 1
16:24 7 1 0 0 8 0
16:26 3 5 1 1 10 2
16:27 8 2 0 0 10 0
16:29 ‐ 0 1 2 3 3
16:31 6 0 0 1 7 1
16:33 5 0 0 1 6 1
16:35 4 4 0 1 9 1
16:37 4 0 0 1 5 1
16:38 7 0 1 2 10 3
16:40 7 0 0 0 7 0
16:42 4 5 1 1 11 2 1.2
16:44 4 0 0 1 5 1
16:46 4 1 1 1 7 2
16:48 5 0 0 1 6 1
16:50 9 0 1 2 12 3
16:51 8 0 0 0 8 0
16:53 4 4 0 1 9 1
16:55 9 0 0 0 9 0
16:57 3 9 0 0 12 0
16:59 6 0 0 0 6 0
17:01 ‐ 7 0 1 8 1
17:03 6 1 0 0 7 0
17:04 2 1 0 1 4 1
17:06 9 2 0 1 12 1
17:08 7 4 2 0 13 2
17:10 5 2 0 1 8 1
17:11 3 3 1 0 7 1
17:13 4 0 0 1 5 1
17:15 6 0 0 2 8 2
17:17 6 0 0 2 8 2
17:19 10 2 0 1 13 1
17:21 ‐ 3 2 1 6 3
17:22 8 3 0 0 11 0
17:24 7 3 1 1 12 2
17:26 9 2 0 0 11 0
17:28 2 0 1 2 5 3
17:30 8 0 1 2 11 3
17:32 5 9 0 0 14 0
17:33 2 2 0 0 4 0
17:35 3 1 0 1 5 1
17:37 7 0 0 1 8 1
17:39 2 1 2 1 6 3
17:41 8 2 2 1 13 3
17:43 8 2 1 1 12 2
17:44 8 0 0 0 8 0
17:46 3 4 0 0 7 0
17:48 5 3 1 1 10 2
17:50 8 0 0 1 9 1
17:52 3 0 0 2 5 2
17:54 8 0 0 1 9 1
17:55 8 0 0 1 9 1
17:57 8 0 0 1 9 1
17:59 2 0 0 0 2 0
Total 340 134 22 54 550 76

Peak Hour

16:30 ‐ 17:30
173 56 12 29 270 41



Project: StationWest

Project No: 8057‐01

Location: Waterdown Rd & N. Service Rd/403 WB On Ramp

Date: Tuesday May 30, 2023

AM Intergreen Study ‐ Northbound Left Turns

Time

Ending
Advance All Green Amber All Red Total Intergreen

7:00 ‐ 2 1 0 3 1
7:01 ‐ 6 1 0 7 1
7:03 ‐ 2 0 0 2 0
7:04 ‐ 5 1 0 6 1
7:06 4 2 0 0 6 0
7:08 ‐ 3 0 0 3 0
7:09 3 2 1 0 6 1
7:11 1 4 1 0 6 1
7:13 1 1 0 0 2 0
7:14 5 1 0 0 6 0
7:16 3 4 1 1 9 2
7:18 2 3 1 0 6 1
7:19 3 2 1 0 6 1
7:21 2 3 1 1 7 2 1
7:23 ‐ 10 0 1 11 1
7:26 3 2 1 0 6 1
7:28 3 5 0 0 8 0
7:29 1 5 0 0 6 0
7:31 5 6 0 0 11 0
7:33 3 3 1 1 8 2
7:34 2 2 0 1 5 1
7:36 2 4 0 1 7 1
7:38 9 1 0 0 10 0
7:39 3 6 1 0 10 1
7:41 3 6 0 0 9 0
7:43 1 7 0 0 8 0
7:44 3 7 1 0 11 1
7:46 ‐ 4 0 0 4 0
7:48 4 0 0 1 5 1
7:49 4 0 1 1 6 2
7:51 3 1 0 0 4 0
7:53 1 5 2 1 9 3
7:54 1 3 0 0 4 0
7:56 6 5 1 1 13 2
7:58 3 5 1 0 9 1
7:59 1 0 0 1 2 1
8:01 2 2 0 0 4 0
8:03 3 9 0 0 12 0
8:04 0 4 0 0 4 0
8:06 1 3 1 1 6 2
8:08 2 4 0 0 6 0
8:09 0 2 0 0 2 0
8:11 2 0 0 1 3 1
8:13 8 5 0 1 14 1
8:14 0 3 1 0 4 1
8:16 2 6 0 0 8 0
8:18 0 2 0 2 4 2
8:19 3 4 1 1 9 2
8:21 2 3 0 0 5 0
8:23 4 3 1 0 8 1
8:24 4 1 1 0 6 1
8:26 1 3 0 1 5 1
8:28 2 3 0 0 5 0
8:29 3 2 0 1 6 1
8:31 2 0 1 1 4 2
8:33 2 3 0 0 5 0
8:34 4 1 0 1 6 1
8:36 3 6 0 1 10 1
8:38 1 6 0 1 8 1
8:39 3 2 0 0 5 0
8:41 3 5 0 0 8 0
8:43 2 4 1 0 7 1
8:44 2 1 0 0 3 0
8:46 2 2 0 0 4 0
8:48 3 3 0 0 6 0
8:49 2 1 1 1 5 2
8:51 3 1 0 0 4 0
8:53 1 3 0 0 4 0
8:54 1 2 1 0 4 1
8:56 1 2 0 0 3 0
8:58 0 4 0 0 4 0
Total 159 232 27 24 442 51

Peak Hour

7:15 ‐ 8:15
89 131 15 14 249 29



Project: StationWest

Project No: 8057‐01

Location: Waterdown Rd & N. Service Rd/403 WB On Ramp

Date: Tuesday May 30, 2023

PM Intergreen Study ‐ Northbound Left Turns

Time

Ending
Advance All Green Amber All Red Total Intergreen

16:00 ‐ 0 0 0 0 0
16:01 10 2 1 0 13 1
16:03 10 3 1 1 15 2
16:04 4 6 1 0 11 1
16:06 ‐ 0 1 0 1 1
16:08 6 3 2 1 12 3
16:10 6 6 1 0 13 1
16:12 ‐ 3 1 1 5 2
16:14 6 3 1 1 11 2
16:15 1 3 1 0 5 1
16:17 7 9 1 0 17 1
16:19 5 6 0 0 11 0
16:21 5 2 1 0 8 1
16:23 5 0 1 0 6 1
16:25 8 8 1 1 18 2
16:26 2 2 0 1 5 1
16:28 9 1 0 1 11 1
16:30 8 2 0 1 11 1
16:32 7 12 1 1 21 2
16:34 9 4 1 0 14 1
16:36 8 4 1 1 14 2
16:37 9 10 0 1 20 1
16:39 7 14 2 1 24 3
16:41 8 6 1 1 16 2
16:43 10 5 2 1 18 3
16:45 10 15 0 0 25 0
16:47 8 7 1 1 17 2
16:48 7 14 0 1 22 1
16:50 8 0 1 2 11 3 1.67
16:52 7 16 1 0 24 1 1.70
16:54 5 0 0 1 6 1
16:56 8 8 0 0 16 0
16:58 6 0 1 1 8 2
16:59 4 11 1 1 17 2
17:01 9 0 0 2 11 2
17:03 7 9 0 0 16 0
17:05 3 0 0 0 3 0
17:07 9 7 0 0 16 0
17:09 8 1 0 0 9 0
17:10 8 3 1 0 12 1
17:12 9 6 0 1 16 1
17:14 9 8 2 1 20 3
17:16 8 12 1 1 22 2
17:18 11 4 1 1 17 2
17:20 8 15 2 1 26 3
17:21 8 0 1 2 11 3
17:23 10 12 1 0 23 1
17:25 6 1 2 2 11 4
17:27 6 6 1 1 14 2
17:29 5 0 2 2 9 4
17:31 8 14 1 1 24 2
17:32 6 0 0 2 8 2
17:34 8 13 1 1 23 2
17:36 9 0 0 1 10 1
17:38 5 1 1 0 7 1
17:40 8 0 0 1 9 1
17:42 10 10 0 0 20 0
17:43 6 2 0 1 9 1
17:45 9 7 0 0 16 0
17:47 5 0 0 0 5 0
17:49 6 5 1 0 12 1
17:51 8 12 0 1 21 1
17:52 10 8 2 1 21 3
17:54 10 13 1 1 25 2
17:56 9 5 1 1 16 2
17:58 10 16 2 1 29 3
Total 464 375 51 47 937 98

Peak Hour

16:30 ‐ 17:30
253 212 27 28 520 55



Project: StationWest

Project No: 8057‐01

Location: Waterdown Rd & Alayne Bryk Way

Date: Tuesday May 30, 2023

AM RTOR Study ‐ Northbound Right Turns AM RTOR Study ‐ Eastbound Right Turns

Time

Ending
All Green Amber Red Total Intergreen

Time

Ending
All Green Amber Red Total Intergreen

7:00 15 1 0 16 1 7:00 2 0 4 6 4
7:02 8 2 6 16 8 7:02 2 1 2 5 3
7:04 15 2 3 20 5 7:04 1 0 3 4 3
7:05 23 0 7 30 7 7:05 1 0 4 5 4
7:07 9 1 11 21 12 7:07 0 0 2 2 2
7:09 13 2 3 18 5 7:09 3 0 5 8 5
7:11 15 2 4 21 6 7:11 5 1 1 7 2
7:12 16 0 2 18 2 7:12 6 1 7 14 8
7:14 15 2 2 19 4 7:14 1 0 5 6 5
7:15 13 0 0 13 0 7:15 1 0 5 6 5
7:17 12 1 2 15 3 7:17 5 1 5 11 6
7:19 14 0 1 15 1 7:19 0 0 2 2 2
7:20 11 0 2 13 2 7:20 1 0 7 8 7
7:22 10 2 2 14 4 7:22 4 0 3 7 3
7:24 5 1 4 10 5 7:24 1 1 1 3 2
7:25 6 0 1 7 1 7:25 0 0 2 2 2
7:27 5 0 2 7 2 7:27 6 1 5 12 6
7:29 6 2 1 9 3 7:29 2 0 5 7 5
7:30 8 1 4 13 5 7:30 3 0 6 9 6
7:32 7 0 1 8 1 7:32 4 1 4 9 5
7:34 5 1 0 6 1 7:34 5 0 3 8 3
7:35 8 1 0 9 1 7:35 4 1 5 10 6
7:37 7 1 4 12 5 7:37 6 0 10 16 10
7:39 6 1 0 7 1 7:39 1 0 4 5 4
7:40 5 1 13 19 14 7:40 5 1 3 9 4
7:42 12 1 0 13 1 7:42 2 0 4 6 4
7:44 13 0 1 14 1 7:44 2 0 1 3 1
7:45 6 2 1 9 3 7:45 3 0 6 9 6
7:47 13 2 1 16 3 7:47 4 0 1 5 1
7:49 7 0 2 9 2 7:49 7 1 5 13 6
7:50 11 1 5 17 6 7:50 2 0 4 6 4
7:52 1 0 5 6 5 7:52 2 0 2 4 2
7:54 7 0 0 7 0 7:54 2 0 4 6 4
7:55 7 1 2 10 3 7:55 0 0 3 3 3
7:57 6 2 6 14 8 7:57 1 0 3 4 3
7:59 6 0 1 7 1 7:59 4 0 0 4 0
8:00 15 1 1 17 2 8:00 3 0 2 5 2
8:02 4 1 3 8 4 8:02 0 0 1 1 1
8:04 10 0 3 13 3 8:04 2 0 5 7 5
8:05 13 1 1 15 2 8:05 4 0 3 7 3
8:07 11 0 1 12 1 8:07 1 0 3 4 3
8:09 6 1 7 14 8 8:09 0 0 2 2 2
8:10 11 2 2 15 4 8:10 2 0 5 7 5
8:12 11 1 1 13 2 8:12 2 0 4 6 4
8:14 10 0 0 10 0 8:14 3 0 5 8 5
8:15 14 0 0 14 0 8:15 0 0 5 5 5
8:17 7 0 0 7 0 8:17 5 1 6 12 7
8:19 13 1 1 15 2 8:19 1 0 4 5 4
8:20 11 0 0 11 0 8:20 3 1 2 6 3
8:22 8 0 2 10 2 8:22 2 0 3 5 3
8:24 10 2 5 17 7 8:24 1 0 4 5 4
8:25 5 1 2 8 3 8:25 2 0 2 4 2
8:27 7 1 2 10 3 8:27 2 0 2 4 2
8:29 13 2 3 18 5 8:29 1 0 1 2 1
8:30 12 0 1 13 1 8:30 1 0 9 10 9
8:32 13 2 0 15 2 8:32 3 0 2 5 2
8:34 11 1 3 15 4 8:34 2 0 1 3 1
8:35 8 1 0 9 1 8:35 2 0 1 3 1
8:37 11 2 4 17 6 8:37 2 0 4 6 4
8:39 7 0 1 8 1 8:39 0 0 3 3 3
8:40 11 0 3 14 3 8:40 0 0 8 8 8
8:42 8 1 1 10 2 8:42 1 0 3 4 3
8:44 7 2 3 12 5 8:44 2 0 6 8 6
8:45 7 1 3 11 4 8:45 2 1 1 4 2
8:47 7 0 3 10 3 8:47 3 0 4 7 4
8:49 8 1 0 9 1 8:49 0 0 4 4 4
8:50 8 1 1 10 2 8:50 2 0 4 6 4
8:52 5 0 0 5 0 8:52 0 0 2 2 2
8:54 8 0 1 9 1 8:54 0 1 5 6 6
8:55 8 0 0 8 0 8:55 2 0 4 6 4
8:57 4 1 1 6 2 8:57 0 0 5 5 5
8:59 9 0 0 9 0 8:59 1 0 0 1 0
Total 677 60 158 895 218 Total 155 14 261 430 275

Peak Hour

7:15 ‐ 8:15
308 28 80 416 108

Peak Hour

7:15 ‐ 8:15
94 7 133 234 140



Project: StationWest

Project No: 8057‐01

Location: Waterdown Rd & Alayne Bryk Way

Date: Tuesday May 30, 2023

PM RTOR Study ‐ Northbound Right Turns PM RTOR Study ‐ Eastbound Right Turns

Time

Ending
All Green Amber Red Total Intergreen

Time

Ending
All Green Amber Red Total Intergreen

16:00 4 0 0 4 0 16:00 0 1 4 5 5
16:02 10 0 3 13 3 16:02 1 0 5 6 5
16:04 4 2 0 6 2 16:04 3 0 7 10 7
16:06 11 2 1 14 3 16:06 3 0 1 4 1
16:07 5 0 0 5 0 16:07 2 0 2 4 2
16:09 5 0 0 5 0 16:09 2 0 13 15 13
16:11 8 0 0 8 0 16:11 1 0 6 7 6
16:13 10 1 0 11 1 16:13 1 0 1 2 1
16:15 3 0 2 5 2 16:15 3 0 4 7 4
16:16 4 0 1 5 1 16:16 6 1 4 11 5
16:18 9 0 4 13 4 16:18 5 0 6 11 6
16:20 7 1 2 10 3 16:20 3 0 8 11 8
16:22 7 0 1 8 1 16:22 4 0 0 4 0
16:24 8 0 3 11 3 16:24 4 0 10 14 10
16:26 6 0 3 9 3 16:26 2 0 2 4 2
16:27 7 0 1 8 1 16:27 3 0 0 3 0
16:29 7 0 4 11 4 16:29 6 0 8 14 8
16:31 3 1 0 4 1 16:31 0 0 1 1 1
16:33 6 1 3 10 4 16:33 2 0 5 7 5
16:35 1 0 3 4 3 16:35 6 0 5 11 5
16:37 10 0 4 14 4 16:37 5 0 0 5 0
16:38 5 2 0 7 2 16:38 3 1 8 12 9
16:40 11 1 8 20 9 16:40 2 0 2 4 2
16:42 4 2 2 8 4 16:42 4 0 2 6 2
16:44 5 1 0 6 1 16:44 0 0 7 7 7
16:46 6 2 3 11 5 16:46 4 0 3 7 3
16:48 6 2 0 8 2 16:48 5 0 4 9 4
16:50 8 1 3 12 4 16:50 5 0 4 9 4
16:51 5 1 0 6 1 16:51 5 0 7 12 7
16:53 9 0 2 11 2 16:53 1 1 6 8 7
16:55 4 0 3 7 3 16:55 1 0 3 4 3
16:57 8 1 4 13 5 16:57 3 0 7 10 7
16:59 4 2 1 7 3 16:59 2 0 6 8 6
17:01 10 0 1 11 1 17:01 2 1 3 6 4
17:03 4 0 4 8 4 17:03 3 2 2 7 4
17:04 5 0 4 9 4 17:04 0 0 2 2 2
17:06 7 0 0 7 0 17:06 4 0 4 8 4
17:08 5 0 0 5 0 17:08 5 0 6 11 6
17:10 11 0 0 11 0 17:10 6 0 4 10 4
17:11 7 0 3 10 3 17:11 3 0 5 8 5
17:13 4 1 0 5 1 17:13 1 0 3 4 3
17:15 6 0 0 6 0 17:15 4 0 6 10 6
17:17 11 0 4 15 4 17:17 2 0 3 5 3
17:19 3 1 3 7 4 17:19 1 0 3 4 3
17:21 4 1 4 9 5 17:21 5 1 3 9 4
17:22 3 1 0 4 1 17:22 2 0 4 6 4
17:24 7 1 2 10 3 17:24 1 0 5 6 5
17:26 10 0 3 13 3 17:26 1 0 5 6 5
17:28 6 0 1 7 1 17:28 4 0 4 8 4
17:30 8 1 3 12 4 17:30 3 0 2 5 2
17:32 4 1 0 5 1 17:32 3 0 2 5 2
17:33 2 1 0 3 1 17:33 3 0 7 10 7
17:35 7 1 0 8 1 17:35 8 1 2 11 3
17:37 8 1 1 10 2 17:37 2 0 4 6 4
17:39 12 0 1 13 1 17:39 3 0 6 9 6
17:41 5 1 1 7 2 17:41 3 1 7 11 8
17:43 6 1 0 7 1 17:43 1 0 6 7 6
17:44 5 0 0 5 0 17:44 3 1 8 12 9
17:46 4 1 1 6 2 17:46 4 0 4 8 4
17:48 4 0 2 6 2 17:48 1 0 5 6 5
17:50 7 1 1 9 2 17:50 2 1 5 8 6
17:52 4 2 0 6 2 17:52 2 0 1 3 1
17:54 4 0 3 7 3 17:54 6 0 1 7 1
17:55 1 0 0 1 0 17:55 3 0 2 5 2
17:57 6 0 1 7 1 17:57 1 0 4 5 4
17:59 3 0 0 3 0 17:59 2 1 1 4 2
Total 403 39 104 546 143 Total 191 13 280 484 293

Peak Hour

16:30 ‐ 17:30
205 22 69 296 91

Peak Hour

16:30 ‐ 17:30
98 6 140 244 146



 

 

Appendix J:  
Synchro Worksheets 



Queues Existing
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 77 93 36 253 748 113 444
v/c Ratio 0.42 0.45 0.14 0.34 0.34 0.20 0.21
Control Delay 47.2 47.3 1.2 3.8 2.1 3.6 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.2 47.3 1.2 3.8 2.1 3.6 8.5
Queue Length 50th (m) 14.8 18.0 0.0 4.3 0.0 3.9 16.7
Queue Length 95th (m) 28.5 32.6 0.0 26.5 22.7 9.2 29.8
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 209 236 276 821 2184 758 2132
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.39 0.13 0.31 0.34 0.15 0.21

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 75 90 35 245 255 470 110 345 85
Future Volume (vph) 0 0 0 75 90 35 245 255 470 110 345 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.90 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3153 1711 3434
Flt Permitted 0.95 1.00 1.00 0.49 1.00 0.36 1.00
Satd. Flow (perm) 1544 1743 1479 821 3153 651 3434
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 77 93 36 253 263 485 113 356 88
RTOR Reduction (vph) 0 0 0 0 0 32 0 176 0 0 17 0
Lane Group Flow (vph) 0 0 0 77 93 4 253 572 0 113 427 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 10.9 10.9 10.9 72.2 62.7 68.0 60.6
Effective Green, g (s) 11.9 11.9 11.9 75.1 63.7 70.0 61.6
Actuated g/C Ratio 0.12 0.12 0.12 0.75 0.64 0.70 0.62
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 207 176 706 2008 544 2115
v/s Ratio Prot 0.05 c0.05 c0.04 c0.18 0.02 0.12
v/s Ratio Perm 0.00 0.23 0.13
v/c Ratio 0.42 0.45 0.02 0.36 0.28 0.21 0.20
Uniform Delay, d1 40.9 41.0 38.9 3.7 8.0 4.8 8.4
Progression Factor 1.00 1.00 1.00 1.00 0.59 1.00 1.00
Incremental Delay, d2 1.6 1.6 0.1 0.3 0.3 0.2 0.2
Delay (s) 42.4 42.6 39.0 4.0 5.1 5.0 8.6
Level of Service D D D A A A A
Approach Delay (s) 0.0 41.9 4.8 7.9
Approach LOS A D A A

Intersection Summary
HCM 2000 Control Delay 10.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group EBT WBL WBR NBT SBT
Lane Group Flow (vph) 5 276 135 875 438
v/c Ratio 0.01 0.59 0.39 0.36 0.18
Control Delay 0.0 44.4 9.9 10.0 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 44.4 9.9 10.0 6.3
Queue Length 50th (m) 0.0 27.3 0.0 46.8 10.1
Queue Length 95th (m) 0.0 38.9 16.0 75.1 41.0
Internal Link Dist (m) 106.5 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 381 658 426 2404 2427
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.01 0.42 0.32 0.36 0.18

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 265 0 130 0 840 0 0 420 0
Future Volume (vph) 0 0 5 265 0 130 0 840 0 0 420 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.97 1.00 0.95 0.95
Frt 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 984 3134 1521 3438 3471
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 984 3134 1521 3438 3471
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 0 5 276 0 135 0 875 0 0 438 0
RTOR Reduction (vph) 0 5 0 0 0 115 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 276 0 20 0 875 0 0 438 0
Heavy Vehicles (%) 0% 0% 67% 8% 0% 5% 0% 5% 0% 0% 4% 0%
Turn Type NA Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 1.6 14.1 14.1 63.3 63.3
Effective Green, g (s) 2.6 15.1 15.1 64.3 64.3
Actuated g/C Ratio 0.03 0.15 0.15 0.64 0.64
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 473 229 2210 2231
v/s Ratio Prot c0.00 c0.09 0.01 c0.25 0.13
v/s Ratio Perm
v/c Ratio 0.01 0.58 0.09 0.40 0.20
Uniform Delay, d1 47.4 39.5 36.5 8.5 7.3
Progression Factor 1.00 1.00 1.00 1.31 0.95
Incremental Delay, d2 0.1 1.8 0.2 0.4 0.2
Delay (s) 47.5 41.4 36.7 11.6 7.1
Level of Service D D D B A
Approach Delay (s) 47.5 39.8 11.6 7.1
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 284 305 247 21 74 973 258 468
v/c Ratio 0.73 0.71 0.46 0.08 0.27 0.76 0.83 0.27
Control Delay 46.8 44.8 6.8 42.6 2.3 33.4 48.6 20.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 44.8 6.8 42.6 2.3 33.4 48.6 20.0
Queue Length 50th (m) 53.2 56.8 0.0 2.0 0.0 96.5 44.6 42.7
Queue Length 95th (m) 79.3 83.0 18.6 5.8 0.0 #123.5 #76.6 33.8
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 419 461 562 372 329 1287 314 1746
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.66 0.44 0.06 0.22 0.76 0.82 0.27

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Existing
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 270 290 235 20 0 70 0 500 425 245 445 0
Future Volume (vph) 270 290 235 20 0 70 0 500 425 245 445 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3232 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3232 195 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 305 247 21 0 74 0 526 447 258 468 0
RTOR Reduction (vph) 0 0 190 0 0 69 0 143 0 0 0 0
Lane Group Flow (vph) 284 305 57 21 0 5 0 830 0 258 468 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 21.9 21.9 21.9 6.4 6.4 32.9 48.7 48.7
Effective Green, g (s) 22.9 22.9 22.9 7.4 7.4 33.9 49.7 49.7
Actuated g/C Ratio 0.23 0.23 0.23 0.07 0.07 0.34 0.50 0.50
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 387 426 348 212 106 1095 299 1692
v/s Ratio Prot c0.17 0.16 c0.01 0.00 c0.26 c0.12 0.14
v/s Ratio Perm 0.04 0.31
v/c Ratio 0.73 0.72 0.16 0.10 0.05 0.76 0.86 0.28
Uniform Delay, d1 35.7 35.6 30.9 43.2 43.0 29.4 24.8 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.22 1.18 1.25
Incremental Delay, d2 7.0 5.7 0.2 0.2 0.2 4.7 21.3 0.4
Delay (s) 42.8 41.2 31.1 43.4 43.2 40.7 50.6 18.7
Level of Service D D C D D D D B
Approach Delay (s) 38.7 43.3 40.7 30.0
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 37.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 679 214 48
v/c Ratio 0.46 0.15 0.14
Control Delay 4.7 1.0 21.8
Queue Delay 0.0 0.0 0.0
Total Delay 4.7 1.0 21.8
Queue Length 50th (m) 0.0 0.0 3.0
Queue Length 95th (m) 56.1 4.4 11.8
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1472 1416 1352
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.46 0.15 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 570 180 15 25 0 0
Future Volume (vph) 570 180 15 25 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1694 1597 1865
Flt Permitted 0.95 1.00 0.98
Satd. Flow (perm) 1694 1597 1865
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 679 214 18 30 0 0
RTOR Reduction (vph) 0 57 0 0 0 0
Lane Group Flow (vph) 679 157 0 48 0 0
Heavy Vehicles (%) 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 40.0 40.0 2.8
Effective Green, g (s) 41.0 41.0 3.8
Actuated g/C Ratio 0.73 0.73 0.07
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1244 1173 127
v/s Ratio Prot c0.40 c0.03
v/s Ratio Perm 0.10
v/c Ratio 0.55 0.13 0.38
Uniform Delay, d1 3.3 2.2 24.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.1 1.9
Delay (s) 3.8 2.2 26.8
Level of Service A A C
Approach Delay (s) 3.4 26.8 0.0
Approach LOS A C A

Intersection Summary
HCM 2000 Control Delay 4.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 11.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 11 101 11 910 128 617
v/c Ratio 0.16 0.10 0.22 0.03 0.37 0.24 0.22
Control Delay 2.6 43.9 1.1 5.8 6.7 1.7 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.6 43.9 1.1 5.8 6.7 1.7 1.3
Queue Length 50th (m) 0.0 2.1 0.0 0.6 35.9 1.1 3.6
Queue Length 95th (m) 0.0 7.8 0.0 2.7 51.5 1.8 4.3
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 309 418 782 351 2440 618 2828
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.03 0.13 0.03 0.37 0.21 0.22

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 10 0 95 10 815 40 120 565 15
Future Volume (vph) 15 0 5 10 0 95 10 815 40 120 565 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3414 1693 3370
Flt Permitted 0.71 0.74 1.00 0.42 1.00 0.28 1.00
Satd. Flow (perm) 784 1230 1615 492 3414 497 3370
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 11 0 101 11 867 43 128 601 16
RTOR Reduction (vph) 0 19 0 0 93 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 2 0 11 8 0 11 908 0 128 616 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.5 6.5 6.5 69.0 69.0 80.5 80.5
Effective Green, g (s) 7.5 7.5 7.5 70.0 70.0 81.5 81.5
Actuated g/C Ratio 0.08 0.08 0.08 0.70 0.70 0.82 0.82
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 58 92 121 344 2389 518 2746
v/s Ratio Prot 0.00 c0.27 c0.02 0.18
v/s Ratio Perm 0.00 c0.01 0.02 0.18
v/c Ratio 0.03 0.12 0.06 0.03 0.38 0.25 0.22
Uniform Delay, d1 42.9 43.2 43.0 4.6 6.1 2.3 2.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.46 0.51
Incremental Delay, d2 0.2 0.6 0.2 0.2 0.5 0.2 0.2
Delay (s) 43.1 43.8 43.2 4.8 6.6 1.3 1.2
Level of Service D D D A A A A
Approach Delay (s) 43.1 43.3 6.6 1.2
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 7.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing
8: Cooke Boulevard & Masonry Court AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 130 25 25 60 0 20 0 25 0 5 25
Future Volume (Veh/h) 5 130 25 25 60 0 20 0 25 0 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Hourly flow rate (vph) 5 159 30 30 73 0 24 0 30 0 5 27
Pedestrians 5
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked
vC, conflicting volume 73 189 346 317 179 352 332 73
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 73 189 346 317 179 352 332 73
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 98 96 100 97 100 99 97
cM capacity (veh/h) 1527 1397 564 584 865 569 573 989

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 194 103 54 32
Volume Left 5 30 24 0
Volume Right 30 0 30 27
cSH 1527 1397 699 888
Volume to Capacity 0.00 0.02 0.08 0.04
Queue Length 95th (m) 0.1 0.5 2.0 0.9
Control Delay (s) 0.2 2.3 10.6 9.2
Lane LOS A A B A
Approach Delay (s) 0.2 2.3 10.6 9.2
Approach LOS B A

Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing
9: Masonry Court AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 155 85 0 0 0
Future Volume (Veh/h) 0 155 85 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 168 92 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 92 260 92
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 92 260 92
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1503 729 965

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 168 92 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1503 1700 1700
Volume to Capacity 0.00 0.05 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 11.5% ICU Level of Service A
Analysis Period (min) 15



Queues Existing
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 521 920 69 463 80 271 165 223 229
v/c Ratio 0.83 0.55 0.22 0.44 0.20 0.74 0.50 0.49 0.43
Control Delay 28.1 23.1 16.0 26.4 22.2 51.8 28.3 38.8 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.1 23.1 16.0 26.4 22.2 51.8 28.3 38.8 6.7
Queue Length 50th (m) 68.1 77.5 6.5 33.8 11.4 55.5 25.1 43.6 0.0
Queue Length 95th (m) #124.6 109.0 14.3 53.6 20.6 79.8 38.9 65.0 18.4
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 663 1679 331 1090 404 463 330 510 571
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.55 0.21 0.42 0.20 0.59 0.50 0.44 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Existing
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 490 740 125 65 265 170 75 205 50 155 210 215
Future Volume (vph) 490 740 125 65 265 170 75 205 50 155 210 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.94 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1674 3407 1674 3197 1723 1786 1613 1810 1446
Flt Permitted 0.36 1.00 0.31 1.00 0.60 1.00 0.32 1.00 1.00
Satd. Flow (perm) 629 3407 547 3197 1096 1786 536 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 521 787 133 69 282 181 80 218 53 165 223 229
RTOR Reduction (vph) 0 11 0 0 87 0 0 9 0 0 0 171
Lane Group Flow (vph) 521 909 0 69 376 0 80 262 0 165 223 58
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 60.3 51.0 37.8 31.5 28.6 21.6 36.7 26.7 26.7
Effective Green, g (s) 61.3 52.0 39.8 32.5 30.6 22.6 37.7 27.7 27.7
Actuated g/C Ratio 0.56 0.47 0.36 0.30 0.28 0.21 0.34 0.25 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 605 1610 272 944 350 366 311 455 364
v/s Ratio Prot c0.21 c0.27 0.02 0.12 0.02 c0.15 c0.06 0.12
v/s Ratio Perm 0.27 0.07 0.05 0.12 0.04
v/c Ratio 0.86 0.56 0.25 0.40 0.23 0.72 0.53 0.49 0.16
Uniform Delay, d1 16.6 20.9 23.4 30.9 30.1 40.7 27.2 35.1 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.0 1.4 0.5 1.3 0.3 6.6 1.7 0.8 0.2
Delay (s) 28.6 22.3 23.9 32.2 30.4 47.3 28.9 36.0 32.3
Level of Service C C C C C D C D C
Approach Delay (s) 24.6 31.1 43.4 32.7
Approach LOS C C D C

Intersection Summary
HCM 2000 Control Delay 29.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group
EBL

EBT
W

BT
SBL

Lane Group Flow (vph)
78

972
578

39
v/c Ratio

0.11
0.34

0.23
0.25

Control Delay
1.7

2.7
4.6

22.9
Queue Delay

0.0
0.2

0.0
0.0

Total Delay
1.7

2.9
4.6

22.9
Queue Length 50th (m)

2.0
24.2

19.4
2.2

Queue Length 95th (m)
4.6

34.5
29.1

12.6
Internal Link Dist (m)

133.0
135.9

318.4
Turn Bay Length (m)

60.0
Base Capacity (vph)

787
2858

2540
390

Starvation Cap Reductn
0

968
0

0
Spillback Cap Reductn

0
0

0
0

Storage Cap Reductn
0

0
0

0
Reduced v/c Ratio

0.10
0.51

0.23
0.10

Intersection Summary
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Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement
EBL

EBT
W

BT
W

BR
SBL

SBR
Lane Configurations
Traffic Volume (vph)

70
875

475
45

10
25

Future Volume (vph)
70

875
475

45
10

25
Ideal Flow (vphpl)

1900
1900

1900
1900

1900
1900

Total Lost time (s)
2.0

6.0
6.0

6.0
Lane Util. Factor

1.00
0.95

0.95
1.00

Frt
1.00

1.00
0.99

0.90
Flt Protected

0.95
1.00

1.00
0.99

Satd. Flow (prot)
1687

3282
3243

1425
Flt Permitted

0.42
1.00

1.00
0.99

Satd. Flow (perm)
751

3282
3243

1425
Peak-hour factor, PHF

0.90
0.90

0.90
0.90

0.90
0.90

Adj. Flow (vph)
78

972
528

50
11

28
RTOR Reduction (vph)

0
0

3
0

26
0

Lane Group Flow (vph)
78

972
575

0
13

0
Heavy Vehicles (%

)
7%

10%
9%

4%
36%

12%
Bus Blockages (#/hr)

0
0

6
6

0
0

Turn Type
pm+pt

NA
NA

Perm
Protected Phases

5
2

6
Permitted Phases

2
8

Actuated Green, G (s)
80.9

80.9
72.7

5.1
Effective Green, g (s)

81.9
81.9

73.7
6.1

Actuated g/C Ratio
0.82

0.82
0.74

0.06
Clearance Time (s)

3.0
7.0

7.0
7.0

Vehicle Extension (s)
3.0

3.0
3.0

3.0
Lane Grp Cap (vph)

673
2687

2390
86

v/s Ratio Prot
0.01

c0.30
0.18

v/s Ratio Perm
0.09

c0.01
v/c Ratio

0.12
0.36

0.24
0.15

Uniform Delay, d1
1.7

2.3
4.2

44.5
Progression Factor

1.00
1.00

1.00
0.92

Incremental Delay, d2
0.1

0.4
0.2

0.8
Delay (s)

1.8
2.7

4.4
41.9

Level of Service
A

A
A

D
Approach Delay (s)

2.6
4.4

41.9
Approach LOS

A
A

D

Intersection Summary
HCM 2000 Control Delay

4.2
HCM 2000 Level of Service

A
HCM 2000 Volume to Capacity ratio

0.36
Actuated Cycle Length (s) 

100.0
Sum of lost time (s)

15.0
Intersection Capacity Utilization

40.9%
ICU Level of Service

A
Analysis Period (min)

15
c    Critical Lane Group



Queues Existing
12: GO Station Bus Access & S Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 989 77 15
v/c Ratio 0.30 0.02 0.06
Control Delay 1.9 1.7 16.9
Queue Delay 0.0 0.0 0.0
Total Delay 1.9 1.7 16.9
Queue Length 50th (m) 0.0 0.0 0.6
Queue Length 95th (m) 36.1 3.3 6.2
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3102 3140 419
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.32 0.02 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
12: GO Station Bus Access & S Service Road AM Peak Hour

Synchro 11 Report
P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 945 15 0 75 15 0
Future Volume (vph) 945 15 0 75 15 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3495 3539 943
Flt Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3495 3539 943
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 974 15 0 77 15 0
RTOR Reduction (vph) 1 0 0 0 0 0
Lane Group Flow (vph) 988 0 0 77 15 0
Heavy Vehicles (%) 2% 71% 0% 2% 85% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 28.9 28.9 1.1
Effective Green, g (s) 29.9 29.9 2.1
Actuated g/C Ratio 0.68 0.68 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2375 2404 45
v/s Ratio Prot c0.28 0.02 c0.02
v/s Ratio Perm
v/c Ratio 0.42 0.03 0.33
Uniform Delay, d1 3.1 2.3 20.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 4.3
Delay (s) 3.3 2.3 24.6
Level of Service A A C
Approach Delay (s) 3.3 2.3 24.6
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group
W

BL
W

BT
W

BR
NBL

NBT
SBL

SBT
Lane Group Flow (vph)

253
505

121
568

642
84

505
v/c Ratio

0.43
0.77

0.19
0.89

0.42
0.22

0.54
Control Delay

29.2
40.0

4.8
39.7

18.5
15.3

35.1
Queue Delay

0.0
0.0

0.0
0.2

0.0
0.0

0.0
Total Delay

29.2
40.0

4.8
39.8

18.5
15.3

35.1
Queue Length 50th (m)

43.2
100.2

0.0
99.1

41.3
8.2

50.2
Queue Length 95th (m)

62.6
132.8

11.7
#154.4

80.7
17.2

65.7
Internal Link Dist (m)

247.0
121.9

158.7
Turn Bay Length (m)

170.0
135.0

100.0
85.0

Base Capacity (vph)
594

659
630

635
1772

381
1416

Starvation Cap Reductn
0

0
0

2
0

0
0

Spillback Cap Reductn
0

0
0

0
0

0
0

Storage Cap Reductn
0

0
0

0
0

0
0

Reduced v/c Ratio
0.43

0.77
0.19

0.90
0.36

0.22
0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement
EBL

EBT
EBR

W
BL

W
BT

W
BR

NBL
NBT

NBR
SBL

SBT
SBR

Lane Configurations
Traffic Volume (vph)

0
0

0
240

480
115

540
385

225
80

365
115

Future Volume (vph)
0

0
0

240
480

115
540

385
225

80
365

115
Ideal Flow (vphpl)

1900
1900

1900
1900

1900
1900

1900
1900

1900
1900

1900
1900

Lane W
idth 

3.6
3.6

3.6
3.3

3.6
3.5

3.3
3.6

3.6
3.3

3.6
3.6

Total Lost time (s)
7.0

7.0
7.0

0.5
7.0

2.0
7.0

Lane Util. Factor
1.00

1.00
1.00

1.00
0.95

1.00
0.95

Frpb, ped/bikes
1.00

1.00
0.99

1.00
0.99

1.00
1.00

Flpb, ped/bikes
1.00

1.00
1.00

1.00
1.00

1.00
1.00

Frt
1.00

1.00
0.85

1.00
0.94

1.00
0.96

Flt Protected
0.95

1.00
1.00

0.95
1.00

0.95
1.00

Satd. Flow (prot)
1694

1881
1575

1693
3302

1728
3397

Flt Permitted
0.95

1.00
1.00

0.35
1.00

0.41
1.00

Satd. Flow (perm)
1694

1881
1575

629
3302

742
3397

Peak-hour factor, PHF
0.95

0.95
0.95

0.95
0.95

0.95
0.95

0.95
0.95

0.95
0.95

0.95
Adj. Flow (vph)

0
0

0
253

505
121

568
405

237
84

384
121

RTOR Reduction (vph)
0

0
0

0
0

79
0

87
0

0
34

0
Lane Group Flow (vph)

0
0

0
253

505
42

568
555

0
84

471
0

Confl. Peds. (#/hr)
2

2
4

4
Confl. Bikes (#/hr)

1
1

Heavy Vehicles (%
)

0%
0%

0%
3%

1%
0%

3%
1%

5%
1%

2%
2%

Turn Type
Split

NA
Perm

pm+pt
NA

pm+pt
NA

Protected Phases
8

8
5

2
1

6
Permitted Phases

8
2

6
Actuated Green, G (s)

37.6
37.6

37.6
56.4

46.6
34.8

28.0
Effective Green, g (s)

38.6
38.6

38.6
58.9

47.6
36.8

29.0
Actuated g/C Ratio

0.35
0.35

0.35
0.54

0.43
0.33

0.26
Clearance Time (s)

8.0
8.0

8.0
3.0

8.0
3.0

8.0
Vehicle Extension (s)

3.0
3.0

3.0
3.0

3.0
3.0

3.0
Lane Grp Cap (vph)

594
660

552
606

1428
318

895
v/s Ratio Prot

0.15
c0.27

c0.24
0.17

0.02
c0.14

v/s Ratio Perm
0.03

0.26
0.07

v/c Ratio
0.43

0.77
0.08

0.94
0.39

0.26
0.53

Uniform Delay, d1
27.2

31.7
23.8

18.7
21.3

25.6
34.6

Progression Factor
1.00

1.00
1.00

1.39
1.03

1.00
1.00

Incremental Delay, d2
0.5

5.3
0.1

21.1
0.7

0.4
2.2

Delay (s)
27.7

37.0
23.9

47.1
22.7

26.0
36.8

Level of Service
C

D
C

D
C

C
D

Approach Delay (s)
0.0

32.5
34.2

35.3
Approach LOS

A
C

C
D

Intersection Summary
HCM 2000 Control Delay

33.9
HCM 2000 Level of Service

C
HCM 2000 Volume to Capacity ratio

0.73
Actuated Cycle Length (s) 

110.0
Sum of lost time (s)

16.0
Intersection Capacity Utilization

89.4%
ICU Level of Service

E
Analysis Period (min)

15
c    Critical Lane Group



Queues Existing
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 191 170 1053 644
v/c Ratio 0.52 0.51 0.39 0.24
Control Delay 50.2 12.3 7.4 5.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 50.2 12.3 7.4 5.5
Queue Length 50th (m) 21.1 0.0 29.6 22.7
Queue Length 95th (m) 31.9 19.5 86.2 38.3
Internal Link Dist (m) 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 569 421 2708 2708
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 7 156 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.34 0.41 0.41 0.24

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 180 0 160 0 990 0 0 605 0
Future Volume (vph) 0 0 0 180 0 160 0 990 0 0 605 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3134 1551 3505 3505
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3134 1551 3505 3505
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 191 0 170 0 1053 0 0 644 0
RTOR Reduction (vph) 0 0 0 0 0 150 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 191 0 20 0 1053 0 0 644 0
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 0% 8% 100% 3% 0% 3% 0% 0% 3% 0%
Turn Type Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 12.0 12.0 84.0 84.0
Effective Green, g (s) 13.0 13.0 85.0 85.0
Actuated g/C Ratio 0.12 0.12 0.77 0.77
Clearance Time (s) 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 370 183 2708 2708
v/s Ratio Prot c0.06 0.01 c0.30 0.18
v/s Ratio Perm
v/c Ratio 0.52 0.11 0.39 0.24
Uniform Delay, d1 45.5 43.3 4.1 3.5
Progression Factor 1.00 1.00 1.62 1.44
Incremental Delay, d2 1.2 0.3 0.4 0.2
Delay (s) 46.8 43.6 6.9 5.2
Level of Service D D A A
Approach Delay (s) 0.0 45.3 6.9 5.2
Approach LOS A D A A

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 136 162 242 56 288 869 273 520
v/c Ratio 0.57 0.62 0.57 0.18 0.71 0.60 0.67 0.26
Control Delay 53.0 54.3 10.9 46.3 15.5 27.8 36.2 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.0 54.3 10.9 46.3 15.5 27.8 36.2 19.2
Queue Length 50th (m) 29.0 34.8 0.0 6.2 0.0 78.9 53.3 46.2
Queue Length 95th (m) 47.5 55.0 21.8 11.9 25.7 120.2 #80.2 58.1
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 305 335 474 431 458 1458 420 2013
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.48 0.51 0.13 0.63 0.60 0.65 0.26

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Existing
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 135 160 240 55 0 285 0 570 290 270 515 0
Future Volume (vph) 135 160 240 55 0 285 0 570 290 270 515 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3338 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.21 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3338 366 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 136 162 242 56 0 288 0 576 293 273 520 0
RTOR Reduction (vph) 0 0 208 0 0 260 0 51 0 0 0 0
Lane Group Flow (vph) 136 162 34 56 0 28 0 818 0 273 520 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 14.6 14.6 14.6 9.6 9.6 45.4 62.8 62.8
Effective Green, g (s) 15.6 15.6 15.6 10.6 10.6 46.4 63.8 63.8
Actuated g/C Ratio 0.14 0.14 0.14 0.10 0.10 0.42 0.58 0.58
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 237 261 215 304 148 1408 395 2013
v/s Ratio Prot 0.08 c0.09 0.02 c0.02 c0.24 c0.10 0.15
v/s Ratio Perm 0.02 0.30
v/c Ratio 0.57 0.62 0.16 0.18 0.19 0.58 0.69 0.26
Uniform Delay, d1 44.1 44.4 41.4 45.7 45.7 24.4 14.3 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.11 2.49 1.53
Incremental Delay, d2 3.3 4.5 0.3 0.3 0.6 1.7 5.0 0.3
Delay (s) 47.4 48.9 41.8 46.0 46.4 28.6 40.6 17.7
Level of Service D D D D D C D B
Approach Delay (s) 45.4 46.3 28.6 25.6
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 500 26 218
v/c Ratio 0.63 0.03 0.44
Control Delay 13.5 3.5 17.1
Queue Delay 0.0 0.0 0.0
Total Delay 13.5 3.5 17.1
Queue Length 50th (m) 27.3 0.0 13.1
Queue Length 95th (m) 61.4 2.9 35.3
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1153 1115 1469
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.43 0.02 0.15

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 480 25 175 35 0 0
Future Volume (vph) 480 25 175 35 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.96
Satd. Flow (prot) 1662 1597 1824
Flt Permitted 0.95 1.00 0.96
Satd. Flow (perm) 1662 1597 1824
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 500 26 182 36 0 0
RTOR Reduction (vph) 0 13 0 0 0 0
Lane Group Flow (vph) 500 13 0 218 0 0
Heavy Vehicles (%) 5% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 20.9 20.9 11.5
Effective Green, g (s) 21.9 21.9 12.5
Actuated g/C Ratio 0.48 0.48 0.28
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 801 770 502
v/s Ratio Prot c0.30 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.62 0.02 0.43
Uniform Delay, d1 8.7 6.1 13.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.0 0.6
Delay (s) 10.2 6.1 14.1
Level of Service B A B
Approach Delay (s) 10.0 14.1 0.0
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 11.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 45.4 Sum of lost time (s) 11.0
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 31 268 10 629 88 747
v/c Ratio 0.20 0.25 0.53 0.03 0.25 0.13 0.26
Control Delay 4.6 51.5 3.8 3.6 3.1 3.0 5.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.6 51.5 3.8 3.6 3.1 3.0 5.3
Queue Length 50th (m) 0.0 6.7 0.0 0.3 10.7 10.3 50.5
Queue Length 95th (m) 0.0 16.2 0.0 m0.4 m11.7 1.4 13.0
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 161 321 682 369 2498 738 2833
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.10 0.39 0.03 0.25 0.12 0.26

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Existing
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 30 0 260 10 590 20 85 715 10
Future Volume (vph) 10 0 10 30 0 260 10 590 20 85 715 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1573 1740 1575 1307 3420 1708 3497
Flt Permitted 0.30 0.74 1.00 0.37 1.00 0.39 1.00
Satd. Flow (perm) 488 1363 1575 507 3420 708 3497
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 31 0 268 10 608 21 88 737 10
RTOR Reduction (vph) 0 18 0 0 244 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 2 0 31 24 0 10 628 0 88 746 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.9 8.9 8.9 78.7 78.7 88.1 88.1
Effective Green, g (s) 9.9 9.9 9.9 79.7 79.7 89.1 89.1
Actuated g/C Ratio 0.09 0.09 0.09 0.72 0.72 0.81 0.81
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 122 141 367 2477 640 2832
v/s Ratio Prot 0.02 0.18 0.01 c0.21
v/s Ratio Perm 0.00 c0.02 0.02 0.10
v/c Ratio 0.04 0.25 0.17 0.03 0.25 0.14 0.26
Uniform Delay, d1 45.7 46.6 46.3 4.3 5.1 2.2 2.5
Progression Factor 1.00 1.00 1.00 0.67 0.54 1.59 1.94
Incremental Delay, d2 0.4 1.1 0.6 0.1 0.1 0.1 0.2
Delay (s) 46.1 47.7 46.8 2.9 2.9 3.5 5.1
Level of Service D D D A A A A
Approach Delay (s) 46.1 46.9 2.9 4.9
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 70 15 40 235 0 45 20 30 5 5 10
Future Volume (Veh/h) 20 70 15 40 235 0 45 20 30 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Hourly flow rate (vph) 22 79 17 45 264 0 51 22 34 6 6 11
Pedestrians 15 5
Lane Width (m) 3.6 3.6
Walking Speed (m/s) 1.2 1.2
Percent Blockage 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked
vC, conflicting volume 269 96 500 490 102 550 499 269
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 269 96 500 490 102 550 499 269
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 97 89 95 96 98 99 99
cM capacity (veh/h) 1301 1510 446 457 946 394 452 771

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 118 309 107 23
Volume Left 22 45 51 6
Volume Right 17 0 34 11
cSH 1301 1510 539 538
Volume to Capacity 0.02 0.03 0.20 0.04
Queue Length 95th (m) 0.4 0.7 5.9 1.1
Control Delay (s) 1.6 1.3 13.3 12.0
Lane LOS A A B B
Approach Delay (s) 1.6 1.3 13.3 12.0
Approach LOS B B

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 36.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing
9: Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 105 275 0 0 0
Future Volume (Veh/h) 0 105 275 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Hourly flow rate (vph) 0 107 281 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 281 388 281
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 388 281
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1293 619 763

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 107 281 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1293 1700 1700
Volume to Capacity 0.00 0.17 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 17.8% ICU Level of Service A
Analysis Period (min) 15



Queues Existing
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 191 536 67 1134 113 299 263 222 294
v/c Ratio 0.72 0.33 0.14 0.80 0.30 0.88 0.75 0.45 0.49
Control Delay 35.4 19.7 12.1 39.5 24.6 70.0 50.5 46.9 21.0
Queue Delay 0.0 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0
Total Delay 35.4 19.7 12.1 42.8 24.6 70.0 50.5 46.9 21.0
Queue Length 50th (m) 23.8 39.8 9.2 141.1 16.2 64.8 58.0 50.2 29.5
Queue Length 95th (m) 48.7 55.3 11.8 #168.2 28.9 #116.4 #77.4 70.0 44.7
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 304 1620 564 1410 373 343 368 518 620
Starvation Cap Reductn 0 0 0 186 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.33 0.12 0.93 0.30 0.87 0.71 0.43 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Existing
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 185 455 65 65 900 200 110 235 55 255 215 285
Future Volume (vph) 185 455 65 65 900 200 110 235 55 255 215 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3458 1637 3413 1694 1796 1710 1900 1490
Flt Permitted 0.09 1.00 0.45 1.00 0.62 1.00 0.22 1.00 1.00
Satd. Flow (perm) 161 3458 776 3413 1105 1796 393 1900 1490
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 191 469 67 67 928 206 113 242 57 263 222 294
RTOR Reduction (vph) 0 9 0 0 16 0 0 7 0 0 0 218
Lane Group Flow (vph) 191 527 0 67 1118 0 113 292 0 263 222 76
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.2 49.8 50.4 44.0 26.6 19.3 37.8 27.5 27.5
Effective Green, g (s) 60.2 50.8 52.4 45.0 28.6 20.3 38.8 28.5 28.5
Actuated g/C Ratio 0.55 0.46 0.48 0.41 0.26 0.18 0.35 0.26 0.26
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 262 1596 427 1396 331 331 336 492 386
v/s Ratio Prot c0.09 0.15 0.01 c0.33 0.03 c0.16 c0.12 0.12
v/s Ratio Perm 0.31 0.06 0.06 0.16 0.05
v/c Ratio 0.73 0.33 0.16 0.80 0.34 0.88 0.78 0.45 0.20
Uniform Delay, d1 23.4 18.8 15.7 28.6 32.3 43.7 28.4 34.2 31.8
Progression Factor 1.00 1.00 1.01 1.20 1.00 1.00 1.52 1.29 4.76
Incremental Delay, d2 9.7 0.6 0.2 4.5 0.6 22.8 11.1 0.6 0.2
Delay (s) 33.2 19.4 16.1 38.7 32.9 66.5 54.2 44.7 151.6
Level of Service C B B D C E D D F
Approach Delay (s) 23.0 37.4 57.3 88.3
Approach LOS C D E F

Intersection Summary
HCM 2000 Control Delay 49.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 15 773 1181 87
v/c Ratio 0.04 0.28 0.45 0.45
Control Delay 1.5 3.2 5.9 35.2
Queue Delay 0.0 0.0 0.0 0.1
Total Delay 1.5 3.2 6.0 35.2
Queue Length 50th (m) 0.4 29.6 33.8 10.7
Queue Length 95th (m) m0.8 m15.8 78.8 25.6
Internal Link Dist (m) 136.1 132.2 314.3
Turn Bay Length (m) 60.0
Base Capacity (vph) 488 2803 2651 411
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 198 42
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.03 0.28 0.48 0.24

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Existing
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 15 750 1125 20 45 40
Future Volume (vph) 15 750 1125 20 45 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1686 3374 3322 1618
Flt Permitted 0.21 1.00 1.00 0.97
Satd. Flow (perm) 375 3374 3322 1618
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 15 773 1160 21 46 41
RTOR Reduction (vph) 0 0 0 0 35 0
Lane Group Flow (vph) 15 773 1181 0 52 0
Confl. Peds. (#/hr) 10 10
Confl. Bikes (#/hr) 10
Heavy Vehicles (%) 7% 7% 7% 5% 9% 5%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 87.8 87.8 82.4 8.2
Effective Green, g (s) 88.8 88.8 83.4 9.2
Actuated g/C Ratio 0.81 0.81 0.76 0.08
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 2723 2518 135
v/s Ratio Prot 0.00 c0.23 c0.36
v/s Ratio Perm 0.03 c0.03
v/c Ratio 0.04 0.28 0.47 0.39
Uniform Delay, d1 2.5 2.7 5.0 47.7
Progression Factor 0.69 1.04 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.6 1.8
Delay (s) 1.8 3.0 5.6 49.4
Level of Service A A A D
Approach Delay (s) 3.0 5.6 49.4
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 848 388 18
v/c Ratio 0.26 0.12 0.07
Control Delay 1.8 1.6 13.6
Queue Delay 0.0 0.0 0.0
Total Delay 1.8 1.6 13.6
Queue Length 50th (m) 0.0 0.0 0.5
Queue Length 95th (m) 27.0 11.7 5.6
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3128 3260 473
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.27 0.12 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - ACM P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario1_EX_PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 700 20 0 330 10 5
Future Volume (vph) 700 20 0 330 10 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 0.95
Flt Protected 1.00 1.00 0.97
Satd. Flow (prot) 3462 3610 1018
Flt Permitted 1.00 1.00 0.97
Satd. Flow (perm) 3462 3610 1018
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 824 24 0 388 12 6
RTOR Reduction (vph) 2 0 0 0 6 0
Lane Group Flow (vph) 846 0 0 388 12 0
Heavy Vehicles (%) 2% 67% 0% 0% 100% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 27.3 27.3 1.1
Effective Green, g (s) 28.3 28.3 2.1
Actuated g/C Ratio 0.67 0.67 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2310 2409 50
v/s Ratio Prot c0.24 0.11 c0.01
v/s Ratio Perm
v/c Ratio 0.37 0.16 0.25
Uniform Delay, d1 3.1 2.6 19.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 2.6
Delay (s) 3.2 2.7 22.0
Level of Service A A C
Approach Delay (s) 3.2 2.7 22.0
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 42.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing +Site Traffic
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 1 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_AM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 80 90 35 290 265 110 350
Future Volume (vph) 80 90 35 290 265 110 350
Lane Group Flow (vph) 82 93 36 299 783 113 449
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 7.0 8.0 7.0 8.0
Minimum Split (s) 40.0 40.0 40.0 10.0 31.0 10.0 31.0
Total Split (s) 20.0 20.0 20.0 22.0 55.0 25.0 58.0
Total Split (%) 20.0% 20.0% 20.0% 22.0% 55.0% 25.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 0.0 4.0 0.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -2.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None C-Min None C-Min
v/c Ratio 0.44 0.44 0.14 0.40 0.36 0.20 0.21
Control Delay 47.9 47.1 1.2 5.5 3.2 3.8 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.9 47.1 1.2 5.5 3.2 3.8 9.0
Queue Length 50th (m) 15.9 18.0 0.0 5.5 1.7 3.9 17.5
Queue Length 95th (m) 29.7 32.5 0.0 43.9 32.0 9.3 31.6
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 211 238 277 818 2187 746 2100
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.39 0.39 0.13 0.37 0.36 0.15 0.21

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road

HCM Signalized Intersection Capacity Analysis Existing +Site Traffic
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 2 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 80 90 35 290 265 495 110 350 85
Future Volume (vph) 0 0 0 80 90 35 290 265 495 110 350 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.90 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3152 1711 3435
Flt Permitted 0.95 1.00 1.00 0.48 1.00 0.35 1.00
Satd. Flow (perm) 1544 1743 1479 817 3152 630 3435
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 82 93 36 299 273 510 113 361 88
RTOR Reduction (vph) 0 0 0 0 0 32 0 186 0 0 17 0
Lane Group Flow (vph) 0 0 0 82 93 4 299 597 0 113 432 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 11.0 11.0 11.0 72.9 62.5 67.1 59.6
Effective Green, g (s) 12.0 12.0 12.0 75.0 63.5 69.1 60.6
Actuated g/C Ratio 0.12 0.12 0.12 0.75 0.64 0.69 0.61
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 185 209 177 709 2001 527 2081
v/s Ratio Prot 0.05 c0.05 c0.05 c0.19 0.02 0.13
v/s Ratio Perm 0.00 0.26 0.13
v/c Ratio 0.44 0.44 0.02 0.42 0.30 0.21 0.21
Uniform Delay, d1 40.9 40.9 38.8 3.9 8.2 5.1 8.9
Progression Factor 1.00 1.00 1.00 1.45 0.94 1.00 1.00
Incremental Delay, d2 1.7 1.5 0.1 0.4 0.4 0.2 0.2
Delay (s) 42.6 42.4 38.9 6.0 8.1 5.3 9.1
Level of Service D D D A A A A
Approach Delay (s) 0.0 41.9 7.5 8.3
Approach LOS A D A A

Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing +Site Traffic
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 3 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_AM.syn

Lane Group EBT WBL WBR NBT SBT
Lane Configurations
Traffic Volume (vph) 0 295 130 920 430
Future Volume (vph) 0 295 130 920 430
Lane Group Flow (vph) 5 307 135 958 448
Turn Type NA Prot Prot NA NA
Protected Phases 8 7 7 2 6
Permitted Phases
Detector Phase 8 7 7 2 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 15.0 15.0 15.0 31.0 31.0
Total Split (s) 18.0 27.0 27.0 55.0 55.0
Total Split (%) 18.0% 27.0% 27.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Min C-Min
v/c Ratio 0.01 0.61 0.38 0.40 0.19
Control Delay 0.0 44.2 9.4 9.7 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.0 44.2 9.4 9.7 6.3
Queue Length 50th (m) 0.0 30.4 0.0 50.1 10.7
Queue Length 95th (m) 0.0 42.3 15.7 m65.5 39.2
Internal Link Dist (m) 106.5 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 366 658 426 2372 2395
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.01 0.47 0.32 0.40 0.19

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 55 (55%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp

HCM Signalized Intersection Capacity Analysis Existing +Site Traffic
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 4 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 295 0 130 0 920 0 0 430 0
Future Volume (vph) 0 0 5 295 0 130 0 920 0 0 430 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.97 1.00 0.95 0.95
Frt 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 984 3134 1521 3438 3471
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 984 3134 1521 3438 3471
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 0 5 307 0 135 0 958 0 0 448 0
RTOR Reduction (vph) 0 5 0 0 0 113 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 307 0 22 0 958 0 0 448 0
Heavy Vehicles (%) 0% 0% 67% 8% 0% 5% 0% 5% 0% 0% 4% 0%
Turn Type NA Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 1.6 15.0 15.0 62.4 62.4
Effective Green, g (s) 2.6 16.0 16.0 63.4 63.4
Actuated g/C Ratio 0.03 0.16 0.16 0.63 0.63
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 501 243 2179 2200
v/s Ratio Prot c0.00 c0.10 0.01 c0.28 0.13
v/s Ratio Perm
v/c Ratio 0.01 0.61 0.09 0.44 0.20
Uniform Delay, d1 47.4 39.1 35.8 9.3 7.7
Progression Factor 1.00 1.00 1.00 1.16 0.90
Incremental Delay, d2 0.1 2.2 0.2 0.4 0.2
Delay (s) 47.5 41.3 35.9 11.1 7.1
Level of Service D D D B A
Approach Delay (s) 47.5 39.7 11.1 7.1
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 270 290 245 20 70 580 245 485
Future Volume (vph) 270 290 245 20 70 580 245 485
Lane Group Flow (vph) 284 305 258 21 74 1174 258 511
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Detector Phase 4 4 4 3 3 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 30.0 30.0 30.0 16.0 16.0 29.0 9.0 29.0
Total Split (s) 30.0 30.0 30.0 20.0 20.0 35.0 15.0 50.0
Total Split (%) 30.0% 30.0% 30.0% 20.0% 20.0% 35.0% 15.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 0.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Min None C-Min
v/c Ratio 0.73 0.71 0.47 0.08 0.27 0.90 0.84 0.29
Control Delay 46.8 44.8 6.8 42.6 2.3 39.8 51.7 20.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.8 44.8 6.8 42.6 2.3 39.8 51.7 20.5
Queue Length 50th (m) 53.2 56.8 0.0 2.0 0.0 ~125.1 45.2 47.5
Queue Length 95th (m) 79.3 83.0 18.9 5.8 0.0 #168.6 #88.7 41.6
Internal Link Dist (m) 253.6 252.8 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 419 461 571 372 329 1298 313 1746
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.66 0.45 0.06 0.22 0.90 0.82 0.29

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 54 (54%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 270 290 245 20 0 70 0 580 535 245 485 0
Future Volume (vph) 270 290 245 20 0 70 0 580 535 245 485 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3221 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.11 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3221 194 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 305 258 21 0 74 0 611 563 258 511 0
RTOR Reduction (vph) 0 0 199 0 0 69 0 154 0 0 0 0
Lane Group Flow (vph) 284 305 59 21 0 5 0 1020 0 258 511 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 21.9 21.9 21.9 6.4 6.4 33.1 48.7 48.7
Effective Green, g (s) 22.9 22.9 22.9 7.4 7.4 34.1 49.7 49.7
Actuated g/C Ratio 0.23 0.23 0.23 0.07 0.07 0.34 0.50 0.50
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 387 426 348 212 106 1098 296 1692
v/s Ratio Prot c0.17 0.16 c0.01 0.00 c0.32 c0.12 0.15
v/s Ratio Perm 0.04 0.31
v/c Ratio 0.73 0.72 0.17 0.10 0.05 0.93 0.87 0.30
Uniform Delay, d1 35.7 35.6 30.9 43.2 43.0 31.8 26.1 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.10 1.30 1.26
Incremental Delay, d2 7.0 5.7 0.2 0.2 0.2 14.3 22.8 0.4
Delay (s) 42.8 41.2 31.2 43.4 43.2 49.1 56.6 19.2
Level of Service D D C D D D E B
Approach Delay (s) 38.7 43.3 49.1 31.7
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 41.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing +Site Traffic
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 7 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_AM.syn

Lane Group EBL EBR NBT Ø2 Ø6
Lane Configurations
Traffic Volume (vph) 680 180 25
Future Volume (vph) 680 180 25
Lane Group Flow (vph) 810 214 48
Turn Type Prot Perm NA
Protected Phases 2 6 4 2 6
Permitted Phases 2 6
Detector Phase 2 6 2 6 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0
Minimum Split (s) 15.0 29.0 29.0
Total Split (s) 42.0 36.0 36.0
Total Split (%) 53.8% 46% 46%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min
v/c Ratio 0.55 0.15 0.16
Control Delay 5.8 1.0 23.0
Queue Delay 0.0 0.0 0.0
Total Delay 5.8 1.0 23.0
Queue Length 50th (m) 0.0 0.0 4.0
Queue Length 95th (m) 77.6 4.4 11.8
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1472 1416 1221
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.55 0.15 0.04

Intersection Summary
Cycle Length: 78
Actuated Cycle Length: 55.6
Natural Cycle: 60
Control Type: Semi Act-Uncoord

Splits and Phases:     4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 680 180 15 25 0 0
Future Volume (vph) 680 180 15 25 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1694 1597 1865
Flt Permitted 0.95 1.00 0.98
Satd. Flow (perm) 1694 1597 1865
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 810 214 18 30 0 0
RTOR Reduction (vph) 0 54 0 0 0 0
Lane Group Flow (vph) 810 161 0 48 0 0
Heavy Vehicles (%) 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 44.0 44.0 3.0
Effective Green, g (s) 45.0 45.0 4.0
Actuated g/C Ratio 0.75 0.75 0.07
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1270 1197 124
v/s Ratio Prot c0.48 c0.03
v/s Ratio Perm 0.10
v/c Ratio 0.64 0.13 0.39
Uniform Delay, d1 3.6 2.1 26.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.1 2.0
Delay (s) 4.7 2.1 28.8
Level of Service A A C
Approach Delay (s) 4.1 28.8 0.0
Approach LOS A C A

Intersection Summary
HCM 2000 Control Delay 5.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 165 950 10 0 750
Future Volume (Veh/h) 0 165 950 10 0 750
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 179 1033 11 0 815
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 101 277
pX, platoon unblocked 0.91 0.88 0.88
vC, conflicting volume 1446 522 1044
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 997 189 781
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 75 100
cM capacity (veh/h) 220 724 734

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 179 689 355 408 408
Volume Left 0 0 0 0 0
Volume Right 179 0 11 0 0
cSH 724 1700 1700 1700 1700
Volume to Capacity 0.25 0.41 0.21 0.24 0.24
Queue Length 95th (m) 7.8 0.0 0.0 0.0 0.0
Control Delay (s) 11.6 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15

Queues Existing +Site Traffic
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 15 0 10 0 10 825 170 565
Future Volume (vph) 15 0 10 0 10 825 170 565
Lane Group Flow (vph) 0 21 11 128 11 921 181 617
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 35.0 35.0 11.0 35.0
Total Split (s) 40.0 40.0 40.0 40.0 42.0 42.0 18.0 60.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 42.0% 42.0% 18.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min None C-Min
v/c Ratio 0.17 0.10 0.28 0.03 0.40 0.34 0.23
Control Delay 3.1 43.9 1.5 7.0 8.5 3.1 2.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3.1 43.9 1.5 7.0 8.5 3.1 2.8
Queue Length 50th (m) 0.0 2.1 0.0 0.7 38.6 1.6 3.6
Queue Length 95th (m) 0.0 7.8 0.0 3.1 59.5 2.3 10.3
Internal Link Dist (m) 95.0 120.3 324.2 76.6
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 275 418 780 327 2277 590 2693
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.03 0.16 0.03 0.40 0.31 0.23

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 22 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     6: Waterdown Road & Railway Road/Masonry Court
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 10 0 120 10 825 40 170 565 15
Future Volume (vph) 15 0 5 10 0 120 10 825 40 170 565 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3414 1693 3370
Flt Permitted 0.62 0.74 1.00 0.42 1.00 0.27 1.00
Satd. Flow (perm) 685 1230 1615 492 3414 478 3370
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 11 0 128 11 878 43 181 601 16
RTOR Reduction (vph) 0 19 0 0 116 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 2 0 11 12 0 11 919 0 181 616 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.1 8.1 8.1 65.6 65.6 78.9 78.9
Effective Green, g (s) 9.1 9.1 9.1 66.6 66.6 79.9 79.9
Actuated g/C Ratio 0.09 0.09 0.09 0.67 0.67 0.80 0.80
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 62 111 146 327 2273 519 2692
v/s Ratio Prot 0.01 c0.27 c0.04 0.18
v/s Ratio Perm 0.00 c0.01 0.02 0.24
v/c Ratio 0.03 0.10 0.08 0.03 0.40 0.35 0.23
Uniform Delay, d1 41.4 41.7 41.6 5.7 7.6 2.9 2.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.86 1.05
Incremental Delay, d2 0.2 0.4 0.2 0.2 0.5 0.4 0.2
Delay (s) 41.6 42.1 41.9 5.9 8.2 2.9 2.8
Level of Service D D D A A A A
Approach Delay (s) 41.6 41.9 8.1 2.8
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 70 70 5 30 0
Future Volume (Veh/h) 0 70 70 5 30 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 76 76 5 33 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 190 33 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 190 33 33
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 93 95
cM capacity (veh/h) 761 1041 1579

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 76 81 33
Volume Left 0 76 0
Volume Right 76 0 0
cSH 1041 1579 1700
Volume to Capacity 0.07 0.05 0.02
Queue Length 95th (m) 1.9 1.2 0.0
Control Delay (s) 8.7 7.0 0.0
Lane LOS A A
Approach Delay (s) 8.7 7.0 0.0
Approach LOS A

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 130 25 25 60 0 20 20 25 0 50 50
Future Volume (Veh/h) 55 130 25 25 60 0 20 20 25 0 50 50
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Hourly flow rate (vph) 60 159 30 30 73 0 24 22 30 0 54 54
Pedestrians 5
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked
vC, conflicting volume 73 189 508 427 179 473 442 73
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 73 189 508 427 179 473 442 73
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 98 94 95 97 100 89 95
cM capacity (veh/h) 1527 1397 383 489 865 444 479 989

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 249 103 76 108
Volume Left 60 30 24 0
Volume Right 30 0 30 54
cSH 1527 1397 534 646
Volume to Capacity 0.04 0.02 0.14 0.17
Queue Length 95th (m) 1.0 0.5 3.9 4.8
Control Delay (s) 2.0 2.3 12.9 11.7
Lane LOS A A B B
Approach Delay (s) 2.0 2.3 12.9 11.7
Approach LOS B B

Intersection Summary
Average Delay 5.6
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 155 85 0 0 0
Future Volume (Veh/h) 0 155 85 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 168 92 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 282
pX, platoon unblocked
vC, conflicting volume 92 260 92
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 92 260 92
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1503 729 965

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 168 92 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1503 1700 1700
Volume to Capacity 0.00 0.05 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 11.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 490 745 65 275 75 205 155 210 215
Future Volume (vph) 490 745 65 275 75 205 155 210 215
Lane Group Flow (vph) 521 926 69 484 80 271 165 223 229
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0 8.0 6.0 8.0 6.0 8.0 8.0
Minimum Split (s) 9.0 27.0 9.0 27.0 9.0 34.0 9.0 34.0 34.0
Total Split (s) 32.0 51.0 12.0 31.0 10.0 34.0 13.0 37.0 37.0
Total Split (%) 29.1% 46.4% 10.9% 28.2% 9.1% 30.9% 11.8% 33.6% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 3.0 0.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None None
v/c Ratio 0.84 0.56 0.23 0.46 0.20 0.74 0.51 0.49 0.43
Control Delay 29.2 23.1 15.9 26.6 22.3 51.8 28.5 38.9 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.2 23.1 15.9 26.6 22.3 51.8 28.5 38.9 6.7
Queue Length 50th (m) 68.1 78.3 6.5 36.1 11.4 55.5 25.1 43.6 0.0
Queue Length 95th (m) #127.4 109.2 14.2 55.9 20.7 79.8 39.2 65.0 18.4
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 653 1679 329 1083 403 463 328 510 571
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.55 0.21 0.45 0.20 0.59 0.50 0.44 0.40

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Lasalle Park Road/Waterdown Road & Plains Road
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 490 745 125 65 275 180 75 205 50 155 210 215
Future Volume (vph) 490 745 125 65 275 180 75 205 50 155 210 215
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.94 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1675 3408 1674 3195 1723 1786 1613 1810 1446
Flt Permitted 0.34 1.00 0.31 1.00 0.60 1.00 0.32 1.00 1.00
Satd. Flow (perm) 600 3408 544 3195 1096 1786 536 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 521 793 133 69 293 191 80 218 53 165 223 229
RTOR Reduction (vph) 0 11 0 0 90 0 0 9 0 0 0 171
Lane Group Flow (vph) 521 915 0 69 394 0 80 262 0 165 223 58
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 60.4 51.1 37.7 31.4 28.5 21.6 36.6 26.7 26.7
Effective Green, g (s) 61.4 52.1 39.7 32.4 30.5 22.6 37.6 27.7 27.7
Actuated g/C Ratio 0.56 0.47 0.36 0.29 0.28 0.21 0.34 0.25 0.25
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 598 1614 271 941 348 366 310 455 364
v/s Ratio Prot c0.21 c0.27 0.02 0.12 0.02 c0.15 c0.06 0.12
v/s Ratio Perm 0.27 0.07 0.05 0.12 0.04
v/c Ratio 0.87 0.57 0.25 0.42 0.23 0.72 0.53 0.49 0.16
Uniform Delay, d1 16.7 20.8 23.4 31.2 30.1 40.7 27.3 35.1 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.1 1.4 0.5 1.4 0.3 6.6 1.8 0.8 0.2
Delay (s) 29.9 22.3 23.9 32.6 30.5 47.3 29.0 36.0 32.3
Level of Service C C C C C D C D C
Approach Delay (s) 25.0 31.5 43.4 32.7
Approach LOS C C D C

Intersection Summary
HCM 2000 Control Delay 30.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL
Lane Configurations
Traffic Volume (vph) 75 875 485 45
Future Volume (vph) 75 875 485 45
Lane Group Flow (vph) 83 972 606 89
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Detector Phase 5 2 6 8
Switch Phase
Minimum Initial (s) 6.0 8.0 8.0 8.0
Minimum Split (s) 9.0 26.0 26.0 29.0
Total Split (s) 15.0 68.0 53.0 32.0
Total Split (%) 15.0% 68.0% 53.0% 32.0%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 0.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None C-Min C-Min None
v/c Ratio 0.12 0.37 0.26 0.47
Control Delay 2.6 4.1 6.4 32.6
Queue Delay 0.0 0.3 0.0 0.0
Total Delay 2.6 4.4 6.4 32.6
Queue Length 50th (m) 2.4 26.0 21.4 10.1
Queue Length 95th (m) 6.7 44.6 36.7 24.7
Internal Link Dist (m) 133.0 135.9 318.4
Turn Bay Length (m) 60.0
Base Capacity (vph) 732 2659 2371 388
Starvation Cap Reductn 0 916 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.11 0.56 0.26 0.23

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     11: Plains Road & Cooke Boulevard
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 75 875 485 60 45 35
Future Volume (vph) 75 875 485 60 45 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.98 0.94
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3282 3234 1386
Flt Permitted 0.41 1.00 1.00 0.97
Satd. Flow (perm) 725 3282 3234 1386
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 83 972 539 67 50 39
RTOR Reduction (vph) 0 0 5 0 34 0
Lane Group Flow (vph) 83 972 601 0 55 0
Heavy Vehicles (%) 7% 10% 9% 4% 36% 12%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 77.4 77.4 69.0 8.6
Effective Green, g (s) 78.4 78.4 70.0 9.6
Actuated g/C Ratio 0.78 0.78 0.70 0.10
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 629 2573 2263 133
v/s Ratio Prot 0.01 c0.30 0.19
v/s Ratio Perm 0.09 c0.04
v/c Ratio 0.13 0.38 0.27 0.41
Uniform Delay, d1 2.5 3.3 5.5 42.5
Progression Factor 1.00 1.00 1.00 0.97
Incremental Delay, d2 0.1 0.4 0.3 2.1
Delay (s) 2.6 3.7 5.8 43.1
Level of Service A A A D
Approach Delay (s) 3.6 5.8 43.1
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 6.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 40.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBT WBT NBL
Lane Configurations
Traffic Volume (vph) 1055 75 15
Future Volume (vph) 1055 75 15
Lane Group Flow (vph) 1103 77 15
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Detector Phase 2 6 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 15.0
Total Split (s) 37.0 37.0 22.0
Total Split (%) 62.7% 62.7% 37.3%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min None
v/c Ratio 0.34 0.02 0.06
Control Delay 1.9 1.6 18.1
Queue Delay 0.0 0.0 0.0
Total Delay 1.9 1.6 18.1
Queue Length 50th (m) 0.0 0.0 0.7
Queue Length 95th (m) 41.9 3.3 6.5
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3033 3067 404
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.36 0.03 0.04

Intersection Summary
Cycle Length: 59
Actuated Cycle Length: 40
Natural Cycle: 50
Control Type: Semi Act-Uncoord

Splits and Phases:     12: GO Station Bus Access & S Service Road
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1055 15 0 75 15 0
Future Volume (vph) 1055 15 0 75 15 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3500 3539 943
Flt Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3500 3539 943
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 1088 15 0 77 15 0
RTOR Reduction (vph) 1 0 0 0 0 0
Lane Group Flow (vph) 1102 0 0 77 15 0
Heavy Vehicles (%) 2% 71% 0% 2% 85% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 30.5 30.5 1.1
Effective Green, g (s) 31.5 31.5 2.1
Actuated g/C Ratio 0.69 0.69 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2417 2444 43
v/s Ratio Prot c0.31 0.02 c0.02
v/s Ratio Perm
v/c Ratio 0.46 0.03 0.35
Uniform Delay, d1 3.2 2.2 21.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 4.9
Delay (s) 3.3 2.2 25.9
Level of Service A A C
Approach Delay (s) 3.3 2.2 25.9
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 45.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 279 505 121 600 664 84 516
v/c Ratio 0.47 0.76 0.19 0.94 0.43 0.23 0.59
Control Delay 29.9 39.6 4.7 46.4 19.0 15.7 37.0
Queue Delay 0.0 0.0 0.0 1.1 0.0 0.0 0.0
Total Delay 29.9 39.6 4.7 47.5 19.0 15.7 37.0
Queue Length 50th (m) 48.5 100.2 0.0 116.9 56.0 8.2 53.8
Queue Length 95th (m) 68.3 131.0 11.6 #181.6 80.8 17.5 66.6
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 596 662 632 638 1776 365 1417
Starvation Cap Reductn 0 0 0 6 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.76 0.19 0.95 0.37 0.23 0.36

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 265 480 115 570 390 240 80 375 115
Future Volume (vph) 0 0 0 265 480 115 570 390 240 80 375 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1693 3293 1728 3400
Flt Permitted 0.95 1.00 1.00 0.33 1.00 0.40 1.00
Satd. Flow (perm) 1694 1881 1575 592 3293 726 3400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 279 505 121 600 411 253 84 395 121
RTOR Reduction (vph) 0 0 0 0 0 78 0 98 0 0 33 0
Lane Group Flow (vph) 0 0 0 279 505 43 600 566 0 84 483 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 37.7 37.7 37.7 56.3 46.4 33.2 26.3
Effective Green, g (s) 38.7 38.7 38.7 58.8 47.4 35.2 27.3
Actuated g/C Ratio 0.35 0.35 0.35 0.53 0.43 0.32 0.25
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 595 661 554 611 1418 304 843
v/s Ratio Prot 0.16 c0.27 c0.26 0.17 0.02 c0.14
v/s Ratio Perm 0.03 0.26 0.07
v/c Ratio 0.47 0.76 0.08 0.98 0.40 0.28 0.57
Uniform Delay, d1 27.7 31.6 23.7 19.9 21.5 26.7 36.2
Progression Factor 1.00 1.00 1.00 1.31 1.07 1.00 1.00
Incremental Delay, d2 0.6 5.2 0.1 30.3 0.8 0.5 2.8
Delay (s) 28.3 36.8 23.8 56.4 23.9 27.2 39.1
Level of Service C D C E C C D
Approach Delay (s) 0.0 32.5 39.3 37.4
Approach LOS A C D D

Intersection Summary
HCM 2000 Control Delay 36.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing + Site Traffic
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 3 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_PM.syn

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 277 170 1106 681
v/c Ratio 0.61 0.46 0.42 0.26
Control Delay 49.7 10.3 9.7 6.3
Queue Delay 0.0 0.0 0.3 0.0
Total Delay 49.7 10.4 10.1 6.3
Queue Length 50th (m) 30.6 0.0 62.0 48.7
Queue Length 95th (m) 42.9 18.7 87.3 39.5
Internal Link Dist (m) 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 570 421 2614 2614
Starvation Cap Reductn 0 0 832 0
Spillback Cap Reductn 0 7 160 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.49 0.41 0.62 0.26

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 260 0 160 0 1040 0 0 640 0
Future Volume (vph) 0 0 0 260 0 160 0 1040 0 0 640 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3134 1551 3505 3505
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3134 1551 3505 3505
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 277 0 170 0 1106 0 0 681 0
RTOR Reduction (vph) 0 0 0 0 0 145 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 277 0 25 0 1106 0 0 681 0
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 0% 8% 100% 3% 0% 3% 0% 0% 3% 0%
Turn Type Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 15.0 15.0 81.0 81.0
Effective Green, g (s) 16.0 16.0 82.0 82.0
Actuated g/C Ratio 0.15 0.15 0.75 0.75
Clearance Time (s) 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 455 225 2612 2612
v/s Ratio Prot c0.09 0.02 c0.32 0.19
v/s Ratio Perm
v/c Ratio 0.61 0.11 0.42 0.26
Uniform Delay, d1 44.1 40.8 5.2 4.4
Progression Factor 1.00 1.00 1.68 1.28
Incremental Delay, d2 2.3 0.2 0.4 0.2
Delay (s) 46.4 41.0 9.1 5.9
Level of Service D D A A
Approach Delay (s) 0.0 44.3 9.1 5.9
Approach LOS A D A A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 136 162 278 56 288 985 273 636
v/c Ratio 0.56 0.61 0.61 0.18 0.71 0.70 0.71 0.32
Control Delay 52.5 53.7 10.9 46.3 15.5 31.6 41.4 21.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.5 53.7 10.9 46.3 15.5 31.6 41.4 21.1
Queue Length 50th (m) 29.0 34.8 0.0 6.2 0.0 106.3 56.3 61.6
Queue Length 95th (m) 47.5 55.0 23.6 11.9 25.7 133.2 #95.2 71.4
Internal Link Dist (m) 253.6 249.5 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 305 335 504 431 458 1400 387 2007
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.45 0.48 0.55 0.13 0.63 0.70 0.71 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 135 160 275 55 0 285 0 620 355 270 630 0
Future Volume (vph) 135 160 275 55 0 285 0 620 355 270 630 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3319 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.15 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3319 262 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 136 162 278 56 0 288 0 626 359 273 636 0
RTOR Reduction (vph) 0 0 238 0 0 260 0 68 0 0 0 0
Lane Group Flow (vph) 136 162 40 56 0 28 0 917 0 273 636 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 14.8 14.8 14.8 9.6 9.6 43.2 62.6 62.6
Effective Green, g (s) 15.8 15.8 15.8 10.6 10.6 44.2 63.6 63.6
Actuated g/C Ratio 0.14 0.14 0.14 0.10 0.10 0.40 0.58 0.58
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 265 218 304 148 1333 375 2006
v/s Ratio Prot 0.08 c0.09 0.02 c0.02 c0.28 c0.12 0.18
v/s Ratio Perm 0.03 0.31
v/c Ratio 0.56 0.61 0.18 0.18 0.19 0.69 0.73 0.32
Uniform Delay, d1 43.9 44.2 41.4 45.7 45.7 27.2 17.6 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.12 2.07 1.60
Incremental Delay, d2 3.0 4.1 0.4 0.3 0.6 2.9 6.7 0.4
Delay (s) 46.9 48.4 41.8 46.0 46.4 33.4 43.0 19.6
Level of Service D D D D D C D B
Approach Delay (s) 44.9 46.3 33.4 26.6
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 35.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBR NBT
Lane Group Flow (vph) 568 26 218
v/c Ratio 0.66 0.03 0.47
Control Delay 13.8 3.3 19.4
Queue Delay 0.0 0.0 0.0
Total Delay 13.8 3.3 19.4
Queue Length 50th (m) 33.8 0.0 15.5
Queue Length 95th (m) 73.5 2.9 36.7
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1059 1027 1350
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.54 0.03 0.16

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing + Site Traffic
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 545 25 175 35 0 0
Future Volume (vph) 545 25 175 35 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.96
Satd. Flow (prot) 1662 1597 1824
Flt Permitted 0.95 1.00 0.96
Satd. Flow (perm) 1662 1597 1824
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 568 26 182 36 0 0
RTOR Reduction (vph) 0 13 0 0 0 0
Lane Group Flow (vph) 568 13 0 218 0 0
Heavy Vehicles (%) 5% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 24.5 24.5 11.7
Effective Green, g (s) 25.5 25.5 12.7
Actuated g/C Ratio 0.52 0.52 0.26
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 861 827 470
v/s Ratio Prot c0.34 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.66 0.02 0.46
Uniform Delay, d1 8.7 5.8 15.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.8 0.0 0.7
Delay (s) 10.5 5.8 16.1
Level of Service B A B
Approach Delay (s) 10.3 16.1 0.0
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 49.2 Sum of lost time (s) 11.0
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 100 875 25 0 960
Future Volume (Veh/h) 0 100 875 25 0 960
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 109 951 27 0 1043
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 104 273
pX, platoon unblocked 0.96 0.93 0.93
vC, conflicting volume 1486 489 978
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1103 310 834
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 83 100
cM capacity (veh/h) 196 640 742

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 109 634 344 522 522
Volume Left 0 0 0 0 0
Volume Right 109 0 27 0 0
cSH 640 1700 1700 1700 1700
Volume to Capacity 0.17 0.37 0.20 0.31 0.31
Queue Length 95th (m) 4.9 0.0 0.0 0.0 0.0
Control Delay (s) 11.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.8 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 37.8% ICU Level of Service A
Analysis Period (min) 15

Queues Existing + Site Traffic
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour
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Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 31 284 10 655 242 747
v/c Ratio 0.20 0.25 0.57 0.03 0.28 0.36 0.26
Control Delay 4.6 51.5 5.0 4.4 3.9 4.3 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.6 51.5 5.0 4.4 3.9 4.3 4.7
Queue Length 50th (m) 0.0 6.7 0.0 0.3 11.4 21.6 52.1
Queue Length 95th (m) 0.0 16.2 0.8 m0.4 m17.6 5.1 16.4
Internal Link Dist (m) 95.0 120.3 324.2 79.9
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 161 321 673 350 2366 717 2833
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.10 0.42 0.03 0.28 0.34 0.26

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 30 0 275 10 615 20 235 715 10
Future Volume (vph) 10 0 10 30 0 275 10 615 20 235 715 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1573 1740 1575 1307 3421 1708 3497
Flt Permitted 0.30 0.74 1.00 0.37 1.00 0.38 1.00
Satd. Flow (perm) 489 1363 1575 507 3421 678 3497
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 31 0 284 10 634 21 242 737 10
RTOR Reduction (vph) 0 18 0 0 258 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 2 0 31 26 0 10 654 0 242 746 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.9 8.9 8.9 75.1 75.1 88.1 88.1
Effective Green, g (s) 9.9 9.9 9.9 76.1 76.1 89.1 89.1
Actuated g/C Ratio 0.09 0.09 0.09 0.69 0.69 0.81 0.81
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 122 141 350 2366 652 2832
v/s Ratio Prot 0.02 c0.19 c0.04 0.21
v/s Ratio Perm 0.00 c0.02 0.02 0.26
v/c Ratio 0.04 0.25 0.18 0.03 0.28 0.37 0.26
Uniform Delay, d1 45.7 46.6 46.3 5.3 6.5 2.5 2.5
Progression Factor 1.00 1.00 1.00 0.63 0.54 1.56 1.72
Incremental Delay, d2 0.4 1.1 0.6 0.1 0.2 0.3 0.2
Delay (s) 46.1 47.7 46.9 3.4 3.7 4.2 4.6
Level of Service D D D A A A A
Approach Delay (s) 46.1 47.0 3.7 4.5
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing + Site Traffic
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 40 205 40 20 0
Future Volume (Veh/h) 0 40 205 40 20 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 43 223 43 22 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 511 22 22
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 511 22 22
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 86
cM capacity (veh/h) 449 1055 1593

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 43 266 22
Volume Left 0 223 0
Volume Right 43 0 0
cSH 1055 1593 1700
Volume to Capacity 0.04 0.14 0.01
Queue Length 95th (m) 1.0 3.9 0.0
Control Delay (s) 8.6 6.6 0.0
Lane LOS A A
Approach Delay (s) 8.6 6.6 0.0
Approach LOS A

Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 30.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 170 70 15 40 235 0 45 75 30 5 30 25
Future Volume (Veh/h) 170 70 15 40 235 0 45 75 30 5 30 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.89 0.89 0.89 0.89 0.92 0.89 0.92 0.89 0.92 0.92 0.92
Hourly flow rate (vph) 185 79 17 45 264 0 51 82 34 5 33 27
Pedestrians 15
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99
vC, conflicting volume 264 96 855 812 102 902 820 264
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 264 86 850 807 93 897 815 264
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 86 97 76 69 96 97 87 97
cM capacity (veh/h) 1300 1512 208 261 951 164 258 775

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 281 309 167 65
Volume Left 185 45 51 5
Volume Right 17 0 34 27
cSH 1300 1512 281 336
Volume to Capacity 0.14 0.03 0.60 0.19
Queue Length 95th (m) 4.0 0.7 28.3 5.6
Control Delay (s) 5.8 1.3 35.1 18.3
Lane LOS A A E C
Approach Delay (s) 5.8 1.3 35.1 18.3
Approach LOS E C

Intersection Summary
Average Delay 11.1
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing + Site Traffic
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 105 275 0 0 0
Future Volume (Veh/h) 0 105 275 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 114 299 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 299 413 299
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 299 413 299
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1262 595 741

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 114 299 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1262 1700 1700
Volume to Capacity 0.00 0.18 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 17.8% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 191 546 67 1165 113 299 263 222 294
v/c Ratio 0.74 0.34 0.15 0.83 0.31 0.88 0.75 0.45 0.49
Control Delay 39.3 19.8 8.7 36.2 24.7 70.1 51.5 49.1 22.1
Queue Delay 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 0.0
Total Delay 39.3 19.8 8.7 38.6 24.7 70.1 51.5 49.1 22.1
Queue Length 50th (m) 25.8 40.7 8.7 141.3 16.2 64.8 57.7 50.0 30.6
Queue Length 95th (m) 50.8 56.3 m4.0 #170.1 28.9 #116.4 #78.0 70.9 48.9
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 297 1622 559 1406 370 343 368 518 620
Starvation Cap Reductn 0 0 0 135 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.34 0.12 0.92 0.31 0.87 0.71 0.43 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 185 465 65 65 905 225 110 235 55 255 215 285
Future Volume (vph) 185 465 65 65 905 225 110 235 55 255 215 285
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3460 1638 3401 1694 1796 1710 1900 1490
Flt Permitted 0.09 1.00 0.44 1.00 0.62 1.00 0.22 1.00 1.00
Satd. Flow (perm) 145 3460 765 3401 1105 1796 393 1900 1490
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 191 479 67 67 933 232 113 242 57 263 222 294
RTOR Reduction (vph) 0 9 0 0 19 0 0 7 0 0 0 217
Lane Group Flow (vph) 191 537 0 67 1146 0 113 292 0 263 222 77
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.1 49.7 50.3 43.9 26.5 19.3 37.9 27.7 27.7
Effective Green, g (s) 60.1 50.7 52.3 44.9 28.5 20.3 38.9 28.7 28.7
Actuated g/C Ratio 0.55 0.46 0.48 0.41 0.26 0.18 0.35 0.26 0.26
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 1594 422 1388 330 331 337 495 388
v/s Ratio Prot c0.09 0.16 0.01 c0.34 0.03 c0.16 c0.12 0.12
v/s Ratio Perm 0.32 0.06 0.06 0.16 0.05
v/c Ratio 0.75 0.34 0.16 0.83 0.34 0.88 0.78 0.45 0.20
Uniform Delay, d1 26.1 18.9 15.8 29.1 32.3 43.7 28.3 34.0 31.7
Progression Factor 1.00 1.00 0.72 1.05 1.00 1.00 1.57 1.36 5.06
Incremental Delay, d2 11.4 0.6 0.2 5.0 0.6 22.8 10.9 0.6 0.2
Delay (s) 37.5 19.5 11.4 35.6 33.0 66.5 55.3 46.9 160.5
Level of Service D B B D C E E D F
Approach Delay (s) 24.2 34.2 57.3 92.6
Approach LOS C C E F

Intersection Summary
HCM 2000 Control Delay 49.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing + Site Traffic
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 17 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_PM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 26 773 1253 113
v/c Ratio 0.07 0.30 0.52 0.54
Control Delay 1.8 3.0 8.6 42.3
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 1.8 3.0 8.6 42.3
Queue Length 50th (m) 0.5 11.5 63.6 18.4
Queue Length 95th (m) m1.2 m17.5 95.8 34.9
Internal Link Dist (m) 136.1 132.2 314.3
Turn Bay Length (m) 60.0
Base Capacity (vph) 438 2620 2400 406
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 179 2
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.06 0.30 0.56 0.28

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 25 750 1150 65 65 45
Future Volume (vph) 25 750 1150 65 65 45
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1686 3374 3300 1624
Flt Permitted 0.18 1.00 1.00 0.97
Satd. Flow (perm) 326 3374 3300 1624
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 26 773 1186 67 67 46
RTOR Reduction (vph) 0 0 2 0 26 0
Lane Group Flow (vph) 26 773 1251 0 87 0
Confl. Peds. (#/hr) 10 10
Confl. Bikes (#/hr) 10
Heavy Vehicles (%) 7% 7% 7% 5% 9% 5%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 84.4 84.4 77.7 11.6
Effective Green, g (s) 85.4 85.4 78.7 12.6
Actuated g/C Ratio 0.78 0.78 0.72 0.11
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 311 2619 2361 186
v/s Ratio Prot 0.00 c0.23 c0.38
v/s Ratio Perm 0.06 c0.05
v/c Ratio 0.08 0.30 0.53 0.47
Uniform Delay, d1 3.8 3.6 7.2 45.6
Progression Factor 0.59 0.71 1.00 0.99
Incremental Delay, d2 0.1 0.3 0.9 1.9
Delay (s) 2.3 2.8 8.0 46.9
Level of Service A A A D
Approach Delay (s) 2.8 8.0 46.9
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 8.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing + Site Traffic
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 19 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_PM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 924 388 18
v/c Ratio 0.29 0.12 0.07
Control Delay 1.9 1.5 14.2
Queue Delay 0.0 0.0 0.0
Total Delay 1.9 1.5 14.2
Queue Length 50th (m) 0.0 0.0 0.5
Queue Length 95th (m) 30.0 11.7 5.7
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3116 3242 466
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.30 0.12 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Existing + Site Traffic
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
Page 20 P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 765 20 0 330 10 5
Future Volume (vph) 765 20 0 330 10 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 0.95
Flt Protected 1.00 1.00 0.97
Satd. Flow (prot) 3468 3610 1018
Flt Permitted 1.00 1.00 0.97
Satd. Flow (perm) 3468 3610 1018
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 900 24 0 388 12 6
RTOR Reduction (vph) 2 0 0 0 6 0
Lane Group Flow (vph) 922 0 0 388 12 0
Heavy Vehicles (%) 2% 67% 0% 0% 100% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 28.0 28.0 1.1
Effective Green, g (s) 29.0 29.0 2.1
Actuated g/C Ratio 0.67 0.67 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2333 2429 49
v/s Ratio Prot c0.27 0.11 c0.01
v/s Ratio Perm
v/c Ratio 0.40 0.16 0.25
Uniform Delay, d1 3.1 2.6 19.7
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 2.7
Delay (s) 3.3 2.6 22.4
Level of Service A A C
Approach Delay (s) 3.3 2.6 22.4
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 43.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing + Site Traffic (with Signal Improvements)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_PM_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 279 505 121 600 664 84 516
v/c Ratio 0.47 0.77 0.19 0.94 0.43 0.24 0.58
Control Delay 30.3 40.1 4.8 45.9 18.3 15.7 36.7
Queue Delay 0.0 0.0 0.0 0.9 0.0 0.0 0.0
Total Delay 30.3 40.1 4.8 46.8 18.3 15.7 36.7
Queue Length 50th (m) 48.5 100.2 0.0 116.5 55.6 8.2 53.8
Queue Length 95th (m) 69.6 133.6 11.8 #175.6 80.4 17.0 67.0
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 592 658 629 639 1776 361 1293
Starvation Cap Reductn 0 0 0 5 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.77 0.19 0.95 0.37 0.23 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisExisting + Site Traffic (with Signal Improvements)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario2__Ex_Site_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 265 480 115 570 390 240 80 375 115
Future Volume (vph) 0 0 0 265 480 115 570 390 240 80 375 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1693 3294 1728 3400
Flt Permitted 0.95 1.00 1.00 0.34 1.00 0.40 1.00
Satd. Flow (perm) 1694 1881 1575 600 3294 726 3400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 279 505 121 600 411 253 84 395 121
RTOR Reduction (vph) 0 0 0 0 0 79 0 97 0 0 31 0
Lane Group Flow (vph) 0 0 0 279 505 42 600 567 0 84 485 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 37.5 37.5 37.5 56.5 47.1 33.3 26.9
Effective Green, g (s) 38.5 38.5 38.5 59.0 48.1 35.3 27.9
Actuated g/C Ratio 0.35 0.35 0.35 0.54 0.44 0.32 0.25
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 592 658 551 610 1440 300 862
v/s Ratio Prot 0.16 c0.27 c0.26 0.17 0.02 c0.14
v/s Ratio Perm 0.03 0.27 0.07
v/c Ratio 0.47 0.77 0.08 0.98 0.39 0.28 0.56
Uniform Delay, d1 27.8 31.8 23.9 19.4 21.0 26.7 35.7
Progression Factor 1.00 1.00 1.00 1.32 1.07 1.00 1.00
Incremental Delay, d2 0.6 5.4 0.1 30.7 0.7 0.5 2.6
Delay (s) 28.4 37.1 23.9 56.4 23.2 27.2 38.4
Level of Service C D C E C C D
Approach Delay (s) 0.0 32.7 39.0 36.8
Approach LOS A C D D

Intersection Summary
HCM 2000 Control Delay 36.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 93 57 314 907 170 804
v/c Ratio 0.51 0.41 0.21 0.57 0.43 0.33 0.40
Control Delay 48.7 44.4 5.2 13.9 5.4 5.0 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 48.7 44.4 5.2 13.9 5.5 5.0 11.7
Queue Length 50th (m) 19.9 17.7 0.0 13.3 6.6 6.7 38.6
Queue Length 95th (m) 35.2 31.8 5.6 62.4 46.4 14.7 65.7
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 221 249 286 638 2101 671 2042
Starvation Cap Reductn 0 0 0 0 214 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.37 0.20 0.49 0.48 0.25 0.39

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 100 90 55 305 380 500 165 595 185
Future Volume (vph) 0 0 0 100 90 55 305 380 500 165 595 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3193 1711 3413
Flt Permitted 0.95 1.00 1.00 0.31 1.00 0.28 1.00
Satd. Flow (perm) 1544 1743 1479 523 3193 506 3413
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 103 93 57 314 392 515 170 613 191
RTOR Reduction (vph) 0 0 0 0 0 50 0 182 0 0 25 0
Lane Group Flow (vph) 0 0 0 103 93 7 314 725 0 170 779 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.1 12.1 12.1 70.1 59.1 67.7 57.9
Effective Green, g (s) 13.1 13.1 13.1 73.9 60.1 69.7 58.9
Actuated g/C Ratio 0.13 0.13 0.13 0.74 0.60 0.70 0.59
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 228 193 526 1918 482 2010
v/s Ratio Prot c0.07 0.05 c0.08 0.23 0.04 c0.23
v/s Ratio Perm 0.01 0.36 0.21
v/c Ratio 0.51 0.41 0.04 0.60 0.38 0.35 0.39
Uniform Delay, d1 40.5 39.9 38.0 4.7 10.3 5.4 10.9
Progression Factor 1.00 1.00 1.00 3.15 0.88 1.00 1.00
Incremental Delay, d2 2.0 1.2 0.1 1.7 0.5 0.4 0.6
Delay (s) 42.5 41.1 38.0 16.5 9.6 5.8 11.5
Level of Service D D D B A A B
Approach Delay (s) 0.0 41.0 11.4 10.5
Approach LOS A D B B

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBT WBL WBR NBT SBT
Lane Group Flow (vph) 5 328 182 1052 724
v/c Ratio 0.02 0.63 0.45 0.45 0.31
Control Delay 0.2 44.1 9.1 10.0 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 44.1 9.1 10.0 5.7
Queue Length 50th (m) 0.0 32.4 0.0 50.5 13.7
Queue Length 95th (m) 0.0 44.6 17.8 m52.8 72.5
Internal Link Dist (m) 106.5 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 250 658 463 2350 2372
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.02 0.50 0.39 0.45 0.31

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 315 0 175 0 1010 0 0 695 0
Future Volume (vph) 0 0 5 315 0 175 0 1010 0 0 695 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.97 1.00 0.95 0.95
Frt 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 984 3134 1521 3438 3471
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 984 3134 1521 3438 3471
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 0 5 328 0 182 0 1052 0 0 724 0
RTOR Reduction (vph) 0 5 0 0 0 152 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 328 0 30 0 1052 0 0 724 0
Heavy Vehicles (%) 0% 0% 67% 8% 0% 5% 0% 5% 0% 0% 4% 0%
Turn Type NA Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 1.6 15.6 15.6 61.8 61.8
Effective Green, g (s) 2.6 16.6 16.6 62.8 62.8
Actuated g/C Ratio 0.03 0.17 0.17 0.63 0.63
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 520 252 2159 2179
v/s Ratio Prot c0.00 c0.10 0.02 c0.31 0.21
v/s Ratio Perm
v/c Ratio 0.01 0.63 0.12 0.49 0.33
Uniform Delay, d1 47.4 38.8 35.5 10.0 8.7
Progression Factor 1.00 1.00 1.00 1.12 0.70
Incremental Delay, d2 0.1 2.5 0.2 0.2 0.4
Delay (s) 47.5 41.3 35.7 11.4 6.5
Level of Service D D D B A
Approach Delay (s) 47.5 39.3 11.4 6.5
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 16.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 321 305 268 21 74 1289 400 668
v/c Ratio 0.78 0.67 0.47 0.08 0.27 1.17 1.02 0.39
Control Delay 48.4 41.5 6.6 42.6 2.3 112.6 79.3 17.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 41.5 6.6 42.6 2.3 112.6 79.3 17.8
Queue Length 50th (m) 59.3 54.5 0.0 2.0 0.0 ~151.6 ~89.8 61.9
Queue Length 95th (m) 90.6 83.0 19.2 5.8 0.0 #190.9 #153.6 43.3
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 431 474 587 372 329 1102 394 1693
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.64 0.46 0.06 0.22 1.17 1.02 0.39

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 255 20 0 70 0 635 590 380 635 0
Future Volume (vph) 305 290 255 20 0 70 0 635 590 380 635 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3220 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.14 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3220 238 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 268 21 0 74 0 668 621 400 668 0
RTOR Reduction (vph) 0 0 202 0 0 69 0 172 0 0 0 0
Lane Group Flow (vph) 321 305 66 21 0 5 0 1117 0 400 668 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 23.5 23.5 23.5 6.4 6.4 26.4 47.1 47.1
Effective Green, g (s) 24.5 24.5 24.5 7.4 7.4 27.4 48.1 48.1
Actuated g/C Ratio 0.24 0.24 0.24 0.07 0.07 0.27 0.48 0.48
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 456 372 212 106 882 380 1638
v/s Ratio Prot c0.19 0.16 c0.01 0.00 c0.35 c0.20 0.20
v/s Ratio Perm 0.04 0.31
v/c Ratio 0.77 0.67 0.18 0.10 0.05 1.27 1.05 0.41
Uniform Delay, d1 35.2 34.1 29.8 43.2 43.0 36.3 29.0 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.96 1.12 0.98
Incremental Delay, d2 8.7 3.7 0.2 0.2 0.2 128.1 59.5 0.7
Delay (s) 43.9 37.8 30.0 43.4 43.2 162.9 91.9 17.1
Level of Service D D C D D F F B
Approach Delay (s) 37.6 43.3 162.9 45.1
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 88.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 1036 214 48
v/c Ratio 0.70 0.15 0.16
Control Delay 10.3 1.3 23.0
Queue Delay 0.0 0.0 0.0
Total Delay 10.3 1.3 23.0
Queue Length 50th (m) 0.0 0.0 4.0
Queue Length 95th (m) #163.5 6.0 11.8
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1472 1411 1221
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.70 0.15 0.04

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 870 180 15 25 0 0
Future Volume (vph) 870 180 15 25 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1694 1597 1865
Flt Permitted 0.95 1.00 0.98
Satd. Flow (perm) 1694 1597 1865
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1036 214 18 30 0 0
RTOR Reduction (vph) 0 44 0 0 0 0
Lane Group Flow (vph) 1036 171 0 48 0 0
Heavy Vehicles (%) 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 44.0 44.0 3.0
Effective Green, g (s) 45.0 45.0 4.0
Actuated g/C Ratio 0.75 0.75 0.07
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1270 1197 124
v/s Ratio Prot c0.61 c0.03
v/s Ratio Perm 0.11
v/c Ratio 0.82 0.14 0.39
Uniform Delay, d1 4.8 2.1 26.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 2.0
Delay (s) 9.0 2.2 28.8
Level of Service A A C
Approach Delay (s) 7.8 28.8 0.0
Approach LOS A C A

Intersection Summary
HCM 2000 Control Delay 8.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 16 282 11 1048 207 761
v/c Ratio 0.22 0.14 0.61 0.04 0.48 0.42 0.28
Control Delay 5.0 43.7 8.0 9.0 10.9 5.1 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.0 43.7 8.0 9.0 10.9 5.1 4.7
Queue Length 50th (m) 0.0 3.1 0.0 0.8 52.1 1.5 3.8
Queue Length 95th (m) 0.0 9.5 12.0 3.7 83.4 24.4 42.4
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 180 418 773 272 2184 536 2687
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.04 0.36 0.04 0.48 0.39 0.28

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 15 0 265 10 945 40 195 700 15
Future Volume (vph) 15 0 5 15 0 265 10 945 40 195 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3417 1694 3383
Flt Permitted 0.37 0.74 1.00 0.36 1.00 0.22 1.00
Satd. Flow (perm) 404 1230 1615 427 3417 391 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 16 0 282 11 1005 43 207 745 16
RTOR Reduction (vph) 0 19 0 0 255 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 2 0 16 27 0 11 1046 0 207 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.6 8.6 8.6 62.8 62.8 78.4 78.4
Effective Green, g (s) 9.6 9.6 9.6 63.8 63.8 79.4 79.4
Actuated g/C Ratio 0.10 0.10 0.10 0.64 0.64 0.79 0.79
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 118 155 272 2180 487 2686
v/s Ratio Prot c0.02 c0.31 c0.06 0.22
v/s Ratio Perm 0.00 0.01 0.03 0.28
v/c Ratio 0.05 0.14 0.17 0.04 0.48 0.43 0.28
Uniform Delay, d1 41.1 41.4 41.6 6.7 9.4 3.9 2.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.47 1.59
Incremental Delay, d2 0.6 0.5 0.5 0.3 0.8 0.6 0.2
Delay (s) 41.7 41.9 42.1 7.0 10.2 6.3 4.6
Level of Service D D D A B A A
Approach Delay (s) 41.7 42.1 10.2 5.0
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Background (No South Parking Lot)
8: Cooke Boulevard & Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 140 45 30 85 0 110 0 30 0 5 25
Future Volume (Veh/h) 5 140 45 30 85 0 110 0 30 0 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Hourly flow rate (vph) 5 171 55 37 104 0 134 0 37 0 5 27
Pedestrians 5
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked
vC, conflicting volume 104 226 416 386 204 428 414 104
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 104 226 416 386 204 428 414 104
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 73 100 96 100 99 97
cM capacity (veh/h) 1488 1354 504 531 839 499 512 951

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 231 141 171 32
Volume Left 5 37 134 0
Volume Right 55 0 37 27
cSH 1488 1354 551 839
Volume to Capacity 0.00 0.03 0.31 0.04
Queue Length 95th (m) 0.1 0.7 10.5 1.0
Control Delay (s) 0.2 2.2 14.4 9.5
Lane LOS A A B A
Approach Delay (s) 0.2 2.2 14.4 9.5
Approach LOS B A

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

HCM Unsignalized Intersection Capacity Analysis Future Background (No South Parking Lot)
9: Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 170 115 0 0 0
Future Volume (Veh/h) 0 170 115 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 185 125 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 125 310 125
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 125 310 125
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1462 682 926

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 185 125 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1462 1700 1700
Volume to Capacity 0.00 0.07 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 12.3% ICU Level of Service A
Analysis Period (min) 15



Queues Future Background (No South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 532 957 80 611 80 277 282 223 266
v/c Ratio 0.91 0.59 0.29 0.68 0.20 0.75 0.83 0.45 0.45
Control Delay 45.3 24.0 17.3 32.0 22.7 52.1 48.3 37.0 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.3 24.0 17.3 32.0 22.7 52.1 48.3 37.0 6.5
Queue Length 50th (m) 89.0 83.8 7.7 50.6 11.3 56.6 46.0 43.1 0.0
Queue Length 95th (m) #165.4 111.4 15.5 69.1 21.2 81.8 #90.6 65.0 19.6
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 594 1613 293 943 400 461 341 516 602
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.90 0.59 0.27 0.65 0.20 0.60 0.83 0.43 0.44

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 500 775 125 75 320 255 75 205 55 265 210 250
Future Volume (vph) 500 775 125 75 320 255 75 205 55 265 210 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3164 1723 1779 1613 1810 1446
Flt Permitted 0.19 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 337 3411 527 3164 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 532 824 133 80 340 271 80 218 59 282 223 266
RTOR Reduction (vph) 0 11 0 0 131 0 0 10 0 0 0 194
Lane Group Flow (vph) 532 946 0 80 480 0 80 267 0 282 223 72
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.0 49.5 31.5 25.0 27.9 21.8 38.0 28.9 28.9
Effective Green, g (s) 60.0 50.5 33.5 26.0 29.9 22.8 39.0 29.9 29.9
Actuated g/C Ratio 0.55 0.46 0.30 0.24 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 573 1565 238 747 343 368 325 491 393
v/s Ratio Prot c0.27 c0.28 0.02 0.15 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.24 0.08 0.05 0.20 0.05
v/c Ratio 0.93 0.60 0.34 0.64 0.23 0.73 0.87 0.45 0.18
Uniform Delay, d1 26.2 22.3 27.9 37.8 30.6 40.7 29.3 33.3 30.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.4 1.7 0.8 4.2 0.4 7.0 20.9 0.7 0.2
Delay (s) 47.6 24.0 28.8 42.1 30.9 47.7 50.1 33.9 30.9
Level of Service D C C D C D D C C
Approach Delay (s) 32.4 40.5 43.9 38.8
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 100 1089 672 150
v/c Ratio 0.17 0.46 0.32 0.63
Control Delay 4.2 6.8 9.5 40.3
Queue Delay 0.0 0.5 0.0 0.0
Total Delay 4.2 7.3 9.5 40.3
Queue Length 50th (m) 4.0 40.2 29.6 23.3
Queue Length 95th (m) 10.6 67.7 50.8 41.7
Internal Link Dist (m) 133.0 135.9 318.4
Turn Bay Length (m) 60.0
Base Capacity (vph) 635 2391 2093 383
Starvation Cap Reductn 0 755 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.67 0.32 0.39

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 90 980 535 70 80 55
Future Volume (vph) 90 980 535 70 80 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.98 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3282 3232 1381
Flt Permitted 0.37 1.00 1.00 0.97
Satd. Flow (perm) 652 3282 3232 1381
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 100 1089 594 78 89 61
RTOR Reduction (vph) 0 0 7 0 28 0
Lane Group Flow (vph) 100 1089 665 0 122 0
Heavy Vehicles (%) 7% 10% 9% 4% 36% 12%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 71.9 71.9 63.0 14.1
Effective Green, g (s) 72.9 72.9 64.0 15.1
Actuated g/C Ratio 0.73 0.73 0.64 0.15
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 546 2392 2068 208
v/s Ratio Prot 0.01 c0.33 0.21
v/s Ratio Perm 0.12 c0.09
v/c Ratio 0.18 0.46 0.32 0.59
Uniform Delay, d1 4.0 5.5 8.2 39.5
Progression Factor 1.00 1.00 1.00 0.94
Incremental Delay, d2 0.2 0.6 0.4 4.2
Delay (s) 4.2 6.1 8.6 41.3
Level of Service A A A D
Approach Delay (s) 6.0 8.6 41.3
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 1299 77 15
v/c Ratio 0.40 0.02 0.07
Control Delay 2.1 1.5 19.5
Queue Delay 0.0 0.0 0.0
Total Delay 2.1 1.5 19.5
Queue Length 50th (m) 0.0 0.0 0.7
Queue Length 95th (m) 53.2 3.2 6.8
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3031 3060 379
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.43 0.03 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1245 15 0 75 15 0
Future Volume (vph) 1245 15 0 75 15 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3506 3539 943
Flt Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3506 3539 943
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 1284 15 0 77 15 0
RTOR Reduction (vph) 1 0 0 0 0 0
Lane Group Flow (vph) 1298 0 0 77 15 0
Heavy Vehicles (%) 2% 71% 0% 2% 85% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 33.0 33.0 1.1
Effective Green, g (s) 34.0 34.0 2.1
Actuated g/C Ratio 0.71 0.71 0.04
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2478 2501 41
v/s Ratio Prot c0.37 0.02 c0.02
v/s Ratio Perm
v/c Ratio 0.52 0.03 0.37
Uniform Delay, d1 3.3 2.1 22.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 5.5
Delay (s) 3.5 2.1 27.8
Level of Service A A C
Approach Delay (s) 3.5 2.1 27.8
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 48.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM_infra_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 100 90 55 305 380 165 595
Future Volume (vph) 100 90 55 305 380 165 595
Lane Group Flow (vph) 103 93 57 314 907 170 804
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 7.0 8.0 7.0 8.0
Minimum Split (s) 40.0 40.0 40.0 10.0 31.0 10.0 31.0
Total Split (s) 20.0 20.0 20.0 22.0 55.0 25.0 58.0
Total Split (%) 20.0% 20.0% 20.0% 22.0% 55.0% 25.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 0.0 4.0 0.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None C-Min None C-Min
v/c Ratio 0.51 0.41 0.21 0.59 0.43 0.33 0.40
Control Delay 48.7 44.4 5.2 13.8 8.2 5.0 11.9
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 48.7 44.4 5.2 13.8 8.2 5.0 11.9
Queue Length 50th (m) 19.9 17.7 0.0 20.4 23.5 6.7 39.0
Queue Length 95th (m) 35.2 31.8 5.6 64.1 59.6 14.7 66.3
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 221 249 286 619 2101 673 2037
Starvation Cap Reductn 0 0 0 0 214 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.37 0.20 0.51 0.48 0.25 0.39

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road

HCM Signalized Intersection Capacity AnalysisFuture Background (No South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 100 90 55 305 380 500 165 595 185
Future Volume (vph) 0 0 0 100 90 55 305 380 500 165 595 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3193 1711 3413
Flt Permitted 0.95 1.00 1.00 0.31 1.00 0.28 1.00
Satd. Flow (perm) 1544 1743 1479 516 3193 509 3413
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 103 93 57 314 392 515 170 613 191
RTOR Reduction (vph) 0 0 0 0 0 50 0 182 0 0 25 0
Lane Group Flow (vph) 0 0 0 103 93 7 314 725 0 170 779 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.1 12.1 12.1 70.4 59.1 67.4 57.6
Effective Green, g (s) 13.1 13.1 13.1 72.4 60.1 69.4 58.6
Actuated g/C Ratio 0.13 0.13 0.13 0.72 0.60 0.69 0.59
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 228 193 507 1918 483 2000
v/s Ratio Prot c0.07 0.05 c0.08 0.23 0.04 c0.23
v/s Ratio Perm 0.01 0.37 0.21
v/c Ratio 0.51 0.41 0.04 0.62 0.38 0.35 0.39
Uniform Delay, d1 40.5 39.9 38.0 5.3 10.3 5.4 11.1
Progression Factor 1.00 1.00 1.00 2.71 1.38 1.00 1.00
Incremental Delay, d2 2.0 1.2 0.1 2.1 0.5 0.4 0.6
Delay (s) 42.5 41.1 38.0 16.4 14.7 5.9 11.7
Level of Service D D D B B A B
Approach Delay (s) 0.0 41.0 15.2 10.7
Approach LOS A D B B

Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM_infra_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 305 290 255 20 70 635 590 380 635
Future Volume (vph) 305 290 255 20 70 635 590 380 635
Lane Group Flow (vph) 321 305 268 21 74 668 621 400 668
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 4 3 3 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 30.0 30.0 30.0 16.0 16.0 29.0 29.0 9.0 29.0
Total Split (s) 26.0 26.0 26.0 16.0 16.0 42.0 42.0 16.0 58.0
Total Split (%) 26.0% 26.0% 26.0% 16.0% 16.0% 42.0% 42.0% 16.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -2.0 -1.0 -3.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 5.0 6.0 0.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Min C-Min None C-Min
v/c Ratio 0.83 0.72 0.48 0.08 0.27 0.53 0.81 0.85 0.38
Control Delay 58.3 48.1 7.8 42.6 2.3 25.9 26.4 39.8 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.3 48.1 7.8 42.6 2.3 25.9 26.4 39.8 16.0
Queue Length 50th (m) 62.7 57.7 0.0 2.0 0.0 68.2 92.4 68.5 59.8
Queue Length 95th (m) #122.6 #107.6 21.9 5.8 0.0 78.6 #133.3 #93.4 39.1
Internal Link Dist (m) 253.6 252.8 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 385 423 553 258 278 1358 803 471 1839
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.83 0.72 0.48 0.08 0.27 0.49 0.77 0.85 0.36

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 54 (54%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road

HCM Signalized Intersection Capacity AnalysisFuture Background (No South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 255 20 0 70 0 635 590 380 635 0
Future Volume (vph) 305 290 255 20 0 70 0 635 590 380 635 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 5.0 6.0 0.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3471 1553 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.28 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3471 1553 484 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 268 21 0 74 0 668 621 400 668 0
RTOR Reduction (vph) 0 0 207 0 0 69 0 0 226 0 0 0
Lane Group Flow (vph) 321 305 61 21 0 5 0 668 395 400 668 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 21.7 21.7 21.7 6.4 6.4 32.7 32.7 48.9 48.9
Effective Green, g (s) 22.7 22.7 22.7 7.4 7.4 34.7 33.7 51.9 49.9
Actuated g/C Ratio 0.23 0.23 0.23 0.07 0.07 0.35 0.34 0.52 0.50
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 384 422 345 212 106 1204 523 442 1699
v/s Ratio Prot c0.19 0.16 c0.01 0.00 0.19 c0.15 0.20
v/s Ratio Perm 0.04 c0.25 0.32
v/c Ratio 0.84 0.72 0.18 0.10 0.05 0.55 0.76 0.90 0.39
Uniform Delay, d1 36.9 35.7 31.1 43.2 43.0 26.4 29.5 16.6 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.94 1.33 1.70 1.01
Incremental Delay, d2 14.5 6.0 0.2 0.2 0.2 1.7 9.0 20.8 0.7
Delay (s) 51.4 41.8 31.4 43.4 43.2 26.5 48.1 49.1 16.4
Level of Service D D C D D C D D B
Approach Delay (s) 42.1 43.3 36.9 28.6
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 35.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 305 505 179 605 1021 121 757
v/c Ratio 0.53 0.79 0.27 1.14 0.68 0.42 0.76
Control Delay 32.7 42.4 4.9 105.9 27.8 17.1 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 32.7 42.4 4.9 105.9 28.0 17.1 38.8
Queue Length 50th (m) 53.4 99.2 0.0 ~142.0 109.6 12.3 77.2
Queue Length 95th (m) 84.2 #156.1 15.3 #211.0 119.3 20.2 90.2
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 579 643 656 530 1724 293 1417
Starvation Cap Reductn 0 0 0 0 134 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.79 0.27 1.14 0.64 0.41 0.53

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 290 480 170 575 725 245 115 540 180
Future Volume (vph) 0 0 0 290 480 170 575 725 245 115 540 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1694 3387 1728 3391
Flt Permitted 0.95 1.00 1.00 0.19 1.00 0.25 1.00
Satd. Flow (perm) 1694 1881 1575 336 3387 457 3391
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 305 505 179 605 763 258 121 568 189
RTOR Reduction (vph) 0 0 0 0 0 118 0 35 0 0 36 0
Lane Group Flow (vph) 0 0 0 305 505 61 605 986 0 121 721 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 36.6 36.6 36.6 57.4 46.4 38.0 30.0
Effective Green, g (s) 37.6 37.6 37.6 59.9 47.4 40.0 31.0
Actuated g/C Ratio 0.34 0.34 0.34 0.54 0.43 0.36 0.28
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 579 642 538 515 1459 270 955
v/s Ratio Prot 0.18 c0.27 c0.29 0.29 0.04 c0.21
v/s Ratio Perm 0.04 0.35 0.13
v/c Ratio 0.53 0.79 0.11 1.17 0.68 0.45 0.76
Uniform Delay, d1 29.1 32.6 24.8 27.5 25.1 24.0 36.0
Progression Factor 1.00 1.00 1.00 0.85 1.06 1.00 1.00
Incremental Delay, d2 0.9 6.3 0.1 95.1 2.1 1.2 5.5
Delay (s) 29.9 38.9 24.9 118.4 28.7 25.2 41.6
Level of Service C D C F C C D
Approach Delay (s) 0.0 33.6 62.1 39.3
Approach LOS A C E D

Intersection Summary
HCM 2000 Control Delay 48.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 298 309 1335 883
v/c Ratio 0.60 0.72 0.52 0.34
Control Delay 47.3 22.8 12.7 8.0
Queue Delay 0.0 0.2 0.5 0.3
Total Delay 47.3 23.0 13.2 8.4
Queue Length 50th (m) 32.9 18.5 82.4 46.7
Queue Length 95th (m) 42.8 46.0 m89.9 52.3
Internal Link Dist (m) 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 600 474 2563 2563
Starvation Cap Reductn 0 0 703 1011
Spillback Cap Reductn 0 13 230 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.50 0.67 0.72 0.57

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 280 0 290 0 1255 0 0 830 0
Future Volume (vph) 0 0 0 280 0 290 0 1255 0 0 830 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3134 1551 3505 3505
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3134 1551 3505 3505
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 298 0 309 0 1335 0 0 883 0
RTOR Reduction (vph) 0 0 0 0 0 184 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 298 0 125 0 1335 0 0 883 0
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 0% 8% 100% 3% 0% 3% 0% 0% 3% 0%
Turn Type Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 16.6 16.6 79.4 79.4
Effective Green, g (s) 17.6 17.6 80.4 80.4
Actuated g/C Ratio 0.16 0.16 0.73 0.73
Clearance Time (s) 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 501 248 2561 2561
v/s Ratio Prot c0.10 0.08 c0.38 0.25
v/s Ratio Perm
v/c Ratio 0.59 0.50 0.52 0.34
Uniform Delay, d1 42.9 42.2 6.4 5.3
Progression Factor 1.00 1.00 1.71 1.31
Incremental Delay, d2 1.9 1.6 0.5 0.3
Delay (s) 44.8 43.8 11.5 7.3
Level of Service D D B A
Approach Delay (s) 0.0 44.3 11.5 7.3
Approach LOS A D B A

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 232 162 303 56 288 1136 364 758
v/c Ratio 0.76 0.48 0.62 0.18 0.71 0.95 0.98 0.41
Control Delay 58.8 45.0 14.7 46.3 15.5 49.5 80.9 24.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.8 45.0 14.7 46.3 15.5 49.5 80.9 24.4
Queue Length 50th (m) 48.6 32.1 9.3 6.2 0.0 134.3 ~84.1 67.2
Queue Length 95th (m) #87.4 55.0 38.4 11.9 25.7 #166.3 #148.6 89.0
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 326 358 499 431 458 1212 371 1871
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.45 0.61 0.13 0.63 0.94 0.98 0.41

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 300 55 0 285 0 740 385 360 750 0
Future Volume (vph) 230 160 300 55 0 285 0 740 385 360 750 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3334 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3334 178 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 303 56 0 288 0 747 389 364 758 0
RTOR Reduction (vph) 0 0 207 0 0 260 0 61 0 0 0 0
Lane Group Flow (vph) 232 162 96 56 0 28 0 1075 0 364 758 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 19.1 19.1 19.1 9.6 9.6 36.6 58.3 58.3
Effective Green, g (s) 20.1 20.1 20.1 10.6 10.6 37.6 59.3 59.3
Actuated g/C Ratio 0.18 0.18 0.18 0.10 0.10 0.34 0.54 0.54
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 337 277 304 148 1139 364 1871
v/s Ratio Prot c0.14 0.09 0.02 c0.02 c0.32 c0.18 0.22
v/s Ratio Perm 0.06 0.36
v/c Ratio 0.76 0.48 0.35 0.18 0.19 0.94 1.00 0.41
Uniform Delay, d1 42.6 40.3 39.2 45.7 45.7 35.2 33.8 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.05 1.39 1.51
Incremental Delay, d2 10.3 1.1 0.8 0.3 0.6 15.2 45.8 0.6
Delay (s) 52.9 41.4 40.0 46.0 46.4 52.2 92.7 23.1
Level of Service D D D D D D F C
Approach Delay (s) 44.6 46.3 52.2 45.7
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 47.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 693 26 218
v/c Ratio 0.72 0.03 0.53
Control Delay 15.6 3.1 23.7
Queue Delay 0.0 0.0 0.0
Total Delay 15.6 3.1 23.7
Queue Length 50th (m) 46.6 0.0 19.8
Queue Length 95th (m) #120.6 2.9 36.7
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 965 939 1149
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.72 0.03 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 665 25 175 35 0 0
Future Volume (vph) 665 25 175 35 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.96
Satd. Flow (prot) 1662 1597 1824
Flt Permitted 0.95 1.00 0.96
Satd. Flow (perm) 1662 1597 1824
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 693 26 182 36 0 0
RTOR Reduction (vph) 0 11 0 0 0 0
Lane Group Flow (vph) 693 15 0 218 0 0
Heavy Vehicles (%) 5% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 32.3 32.3 12.0
Effective Green, g (s) 33.3 33.3 13.0
Actuated g/C Ratio 0.58 0.58 0.23
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 965 928 413
v/s Ratio Prot c0.42 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.72 0.02 0.53
Uniform Delay, d1 8.6 5.1 19.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.0 1.2
Delay (s) 11.2 5.1 20.7
Level of Service B A C
Approach Delay (s) 11.0 20.7 0.0
Approach LOS B C A

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 57.3 Sum of lost time (s) 11.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 31 387 10 784 237 902
v/c Ratio 0.21 0.19 0.78 0.03 0.35 0.41 0.33
Control Delay 4.8 43.7 18.9 6.2 5.8 6.7 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.8 43.7 18.9 6.2 5.8 6.7 6.9
Queue Length 50th (m) 0.0 6.7 8.4 0.4 16.9 1.7 4.4
Queue Length 95th (m) 0.0 14.4 38.0 m0.8 m39.7 47.7 80.3
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 133 321 638 286 2256 624 2735
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.10 0.61 0.03 0.35 0.38 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 30 0 375 10 740 20 230 865 10
Future Volume (vph) 10 0 10 30 0 375 10 740 20 230 865 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1573 1740 1575 1308 3423 1709 3504
Flt Permitted 0.23 0.74 1.00 0.32 1.00 0.32 1.00
Satd. Flow (perm) 369 1363 1575 435 3423 569 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 31 0 387 10 763 21 237 892 10
RTOR Reduction (vph) 0 18 0 0 307 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 2 0 31 80 0 10 783 0 237 902 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 12.1 12.1 12.1 71.5 71.5 84.9 84.9
Effective Green, g (s) 13.1 13.1 13.1 72.5 72.5 85.9 85.9
Actuated g/C Ratio 0.12 0.12 0.12 0.66 0.66 0.78 0.78
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 162 187 286 2256 562 2736
v/s Ratio Prot c0.05 c0.23 c0.04 0.26
v/s Ratio Perm 0.01 0.02 0.02 0.29
v/c Ratio 0.06 0.19 0.43 0.03 0.35 0.42 0.33
Uniform Delay, d1 43.0 43.7 45.0 6.5 8.3 3.5 3.6
Progression Factor 1.00 1.00 1.00 0.60 0.59 1.59 1.62
Incremental Delay, d2 0.5 0.6 1.6 0.1 0.2 0.5 0.3
Delay (s) 43.5 44.3 46.6 4.0 5.1 6.1 6.1
Level of Service D D D A A A A
Approach Delay (s) 43.5 46.4 5.0 6.1
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Background (No South Parking Lot)
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 95 50 45 250 0 105 20 35 5 5 10
Future Volume (Veh/h) 20 95 50 45 250 0 105 20 35 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.89 0.89 0.89 0.89 0.92 0.89 0.92 0.89 0.92 0.92 0.92
Hourly flow rate (vph) 22 107 56 51 281 0 118 22 39 5 5 11
Pedestrians 15
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked
vC, conflicting volume 281 163 576 562 150 627 590 281
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 163 576 562 150 627 590 281
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 96 70 95 96 99 99 99
cM capacity (veh/h) 1282 1428 396 413 891 345 398 758

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 185 332 179 21
Volume Left 22 51 118 5
Volume Right 56 0 39 11
cSH 1282 1428 453 505
Volume to Capacity 0.02 0.04 0.39 0.04
Queue Length 95th (m) 0.4 0.9 14.9 1.0
Control Delay (s) 1.1 1.4 18.0 12.4
Lane LOS A A C B
Approach Delay (s) 1.1 1.4 18.0 12.4
Approach LOS C B

Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Background (No South Parking Lot)
9: Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 135 295 0 0 0
Future Volume (Veh/h) 0 135 295 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 147 321 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 321 468 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 321 468 321
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1239 553 720

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 147 321 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1239 1700 1700
Volume to Capacity 0.00 0.19 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 18.9% ICU Level of Service A
Analysis Period (min) 15



Queues Future Background (No South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 211 603 72 1330 113 309 371 222 314
v/c Ratio 0.78 0.38 0.17 0.99 0.31 0.93 1.03 0.43 0.49
Control Delay 43.3 20.8 6.6 48.9 24.7 77.3 93.1 44.3 21.5
Queue Delay 0.0 0.0 0.0 21.9 0.0 0.0 0.0 0.0 0.0
Total Delay 43.3 20.8 6.6 70.7 24.7 77.3 93.1 44.3 21.5
Queue Length 50th (m) 29.8 46.2 5.2 ~171.2 16.2 67.1 ~81.3 48.5 29.8
Queue Length 95th (m) #62.0 63.4 m4.1 #211.6 28.9 #121.2 #133.8 69.1 63.6
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 298 1585 527 1344 364 334 361 518 635
Starvation Cap Reductn 0 0 0 89 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.38 0.14 1.06 0.31 0.93 1.03 0.43 0.49

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 520 65 70 965 325 110 235 65 360 215 305
Future Volume (vph) 205 520 65 70 965 325 110 235 65 360 215 305
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3467 1639 3365 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.41 1.00 0.62 1.00 0.19 1.00 1.00
Satd. Flow (perm) 151 3467 707 3365 1105 1789 344 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 211 536 67 72 995 335 113 242 67 371 222 314
RTOR Reduction (vph) 0 8 0 0 29 0 0 9 0 0 0 228
Lane Group Flow (vph) 211 595 0 72 1301 0 113 300 0 371 222 86
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 58.0 48.5 48.5 42.0 26.0 19.0 39.0 29.0 29.0
Effective Green, g (s) 59.0 49.5 50.5 43.0 28.0 20.0 40.0 30.0 30.0
Actuated g/C Ratio 0.54 0.45 0.46 0.39 0.25 0.18 0.36 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 267 1560 388 1315 324 325 348 518 406
v/s Ratio Prot c0.10 0.17 0.01 c0.39 0.03 c0.17 c0.17 0.12
v/s Ratio Perm 0.32 0.07 0.06 0.21 0.06
v/c Ratio 0.79 0.38 0.19 0.99 0.35 0.92 1.07 0.43 0.21
Uniform Delay, d1 28.9 20.1 16.8 33.3 32.7 44.2 29.6 32.9 30.9
Progression Factor 1.00 1.00 0.51 0.87 1.00 1.00 1.48 1.25 5.05
Incremental Delay, d2 14.6 0.7 0.2 19.8 0.7 30.7 66.0 0.6 0.3
Delay (s) 43.6 20.8 8.9 48.6 33.4 75.0 109.7 41.7 156.1
Level of Service D C A D C E F D F
Approach Delay (s) 26.7 46.6 63.8 109.1
Approach LOS C D E F

Intersection Summary
HCM 2000 Control Delay 60.1 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 101.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 62 856 1372 185
v/c Ratio 0.21 0.35 0.63 0.67
Control Delay 4.5 4.3 13.7 46.6
Queue Delay 0.0 0.2 0.7 0.0
Total Delay 4.5 4.4 14.4 46.6
Queue Length 50th (m) 1.5 14.9 88.8 33.2
Queue Length 95th (m) m7.0 m48.8 138.3 56.0
Internal Link Dist (m) 136.1 132.2 314.3
Turn Bay Length (m) 60.0
Base Capacity (vph) 375 2480 2188 404
Starvation Cap Reductn 0 756 0 0
Spillback Cap Reductn 0 0 443 3
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.50 0.79 0.46

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 60 830 1245 85 110 70
Future Volume (vph) 60 830 1245 85 110 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3374 3294 1626
Flt Permitted 0.14 1.00 1.00 0.97
Satd. Flow (perm) 251 3374 3294 1626
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 62 856 1284 88 113 72
RTOR Reduction (vph) 0 0 3 0 23 0
Lane Group Flow (vph) 62 856 1369 0 162 0
Confl. Peds. (#/hr) 10 10
Confl. Bikes (#/hr) 10
Heavy Vehicles (%) 7% 7% 7% 5% 9% 5%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 79.9 79.9 71.5 16.1
Effective Green, g (s) 80.9 80.9 72.5 17.1
Actuated g/C Ratio 0.74 0.74 0.66 0.16
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2481 2171 252
v/s Ratio Prot 0.01 c0.25 c0.42
v/s Ratio Perm 0.16 c0.10
v/c Ratio 0.23 0.35 0.63 0.64
Uniform Delay, d1 6.5 5.2 10.9 43.6
Progression Factor 0.84 0.69 1.00 0.94
Incremental Delay, d2 0.3 0.3 1.4 5.5
Delay (s) 5.7 3.9 12.3 46.6
Level of Service A A B D
Approach Delay (s) 4.0 12.3 46.6
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 11.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (No South Parking Lot)
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 1065 388 18
v/c Ratio 0.33 0.12 0.07
Control Delay 1.9 1.4 15.4
Queue Delay 0.0 0.0 0.0
Total Delay 1.9 1.4 15.4
Queue Length 50th (m) 0.0 0.0 0.5
Queue Length 95th (m) 36.1 11.7 6.1
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3027 3140 443
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.35 0.12 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (No South Parking Lot)
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FB_PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 885 20 0 330 10 5
Future Volume (vph) 885 20 0 330 10 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 0.95
Flt Protected 1.00 1.00 0.97
Satd. Flow (prot) 3477 3610 1018
Flt Permitted 1.00 1.00 0.97
Satd. Flow (perm) 3477 3610 1018
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1041 24 0 388 12 6
RTOR Reduction (vph) 2 0 0 0 6 0
Lane Group Flow (vph) 1063 0 0 388 12 0
Heavy Vehicles (%) 2% 67% 0% 0% 100% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 30.2 30.2 1.1
Effective Green, g (s) 31.2 31.2 2.1
Actuated g/C Ratio 0.69 0.69 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2394 2486 47
v/s Ratio Prot c0.31 0.11 c0.01
v/s Ratio Perm
v/c Ratio 0.44 0.16 0.26
Uniform Delay, d1 3.2 2.5 20.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 3.0
Delay (s) 3.3 2.5 23.8
Level of Service A A C
Approach Delay (s) 3.3 2.5 23.8
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 45.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 105 90 55 350 390 165 600
Future Volume (vph) 105 90 55 350 390 165 600
Lane Group Flow (vph) 108 93 57 361 943 170 810
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 7.0 8.0 7.0 8.0
Minimum Split (s) 40.0 40.0 40.0 10.0 31.0 10.0 31.0
Total Split (s) 20.0 20.0 20.0 22.0 55.0 25.0 58.0
Total Split (%) 20.0% 20.0% 20.0% 22.0% 55.0% 25.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 0.0 4.0 0.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -2.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None C-Min None C-Min
v/c Ratio 0.52 0.40 0.21 0.65 0.45 0.35 0.41
Control Delay 48.8 43.7 5.1 18.8 7.0 5.4 12.7
Queue Delay 0.0 0.0 0.0 0.2 0.1 0.0 0.0
Total Delay 48.8 43.7 5.1 18.9 7.1 5.4 12.7
Queue Length 50th (m) 20.9 17.6 0.0 19.3 12.7 6.8 40.6
Queue Length 95th (m) 36.5 31.5 5.5 80.6 56.2 15.0 70.3
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 224 253 289 631 2093 659 2011
Starvation Cap Reductn 0 0 0 29 203 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.37 0.20 0.60 0.50 0.26 0.40

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 105 90 55 350 390 525 165 600 185
Future Volume (vph) 0 0 0 105 90 55 350 390 525 165 600 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3190 1711 3414
Flt Permitted 0.95 1.00 1.00 0.30 1.00 0.27 1.00
Satd. Flow (perm) 1544 1743 1479 512 3190 489 3414
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 108 93 57 361 402 541 170 619 191
RTOR Reduction (vph) 0 0 0 0 0 49 0 189 0 0 26 0
Lane Group Flow (vph) 0 0 0 108 93 8 361 754 0 170 784 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.4 12.4 12.4 70.9 58.7 66.3 56.4
Effective Green, g (s) 13.4 13.4 13.4 73.6 59.7 68.3 57.4
Actuated g/C Ratio 0.13 0.13 0.13 0.74 0.60 0.68 0.57
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 233 198 531 1904 467 1959
v/s Ratio Prot c0.07 0.05 c0.10 c0.24 0.04 0.23
v/s Ratio Perm 0.01 0.40 0.21
v/c Ratio 0.52 0.40 0.04 0.68 0.40 0.36 0.40
Uniform Delay, d1 40.3 39.6 37.7 5.2 10.6 5.8 11.8
Progression Factor 1.00 1.00 1.00 3.97 1.11 1.00 1.00
Incremental Delay, d2 2.4 1.1 0.1 3.1 0.6 0.5 0.6
Delay (s) 42.7 40.7 37.8 23.7 12.3 6.3 12.4
Level of Service D D D C B A B
Approach Delay (s) 0.0 40.9 15.5 11.3
Approach LOS A D B B

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBT WBL WBR NBT SBT
Lane Configurations
Traffic Volume (vph) 0 345 175 1090 705
Future Volume (vph) 0 345 175 1090 705
Lane Group Flow (vph) 5 359 182 1135 734
Turn Type NA Prot Prot NA NA
Protected Phases 8 7 7 2 6
Permitted Phases
Detector Phase 8 7 7 2 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 15.0 15.0 15.0 31.0 31.0
Total Split (s) 18.0 27.0 27.0 55.0 55.0
Total Split (%) 18.0% 27.0% 27.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Min C-Min
v/c Ratio 0.02 0.65 0.44 0.49 0.31
Control Delay 0.2 43.8 8.6 10.3 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 43.8 8.6 10.3 5.8
Queue Length 50th (m) 0.0 35.4 0.0 51.6 14.3
Queue Length 95th (m) 0.0 47.9 17.5 m46.6 73.3
Internal Link Dist (m) 106.5 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 242 664 466 2317 2339
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.02 0.54 0.39 0.49 0.31

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 55 (55%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 345 0 175 0 1090 0 0 705 0
Future Volume (vph) 0 0 5 345 0 175 0 1090 0 0 705 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.97 1.00 0.95 0.95
Frt 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 984 3134 1521 3438 3471
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 984 3134 1521 3438 3471
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 0 5 359 0 182 0 1135 0 0 734 0
RTOR Reduction (vph) 0 5 0 0 0 150 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 359 0 32 0 1135 0 0 734 0
Heavy Vehicles (%) 0% 0% 67% 8% 0% 5% 0% 5% 0% 0% 4% 0%
Turn Type NA Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 1.6 16.6 16.6 60.8 60.8
Effective Green, g (s) 2.6 17.6 17.6 61.8 61.8
Actuated g/C Ratio 0.03 0.18 0.18 0.62 0.62
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 551 267 2124 2145
v/s Ratio Prot c0.00 c0.11 0.02 c0.33 0.21
v/s Ratio Perm
v/c Ratio 0.01 0.65 0.12 0.53 0.34
Uniform Delay, d1 47.4 38.3 34.7 10.9 9.3
Progression Factor 1.00 1.00 1.00 1.06 0.67
Incremental Delay, d2 0.1 2.8 0.2 0.1 0.4
Delay (s) 47.5 41.1 34.9 11.6 6.6
Level of Service D D C B A
Approach Delay (s) 47.5 39.0 11.6 6.6
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 305 290 265 20 70 715 380 675
Future Volume (vph) 305 290 265 20 70 715 380 675
Lane Group Flow (vph) 321 305 279 21 74 1490 400 711
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Detector Phase 4 4 4 3 3 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 30.0 30.0 30.0 16.0 16.0 29.0 9.0 29.0
Total Split (s) 30.0 30.0 30.0 20.0 20.0 35.0 15.0 50.0
Total Split (%) 30.0% 30.0% 30.0% 20.0% 20.0% 35.0% 15.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 0.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Min None C-Min
v/c Ratio 0.78 0.67 0.48 0.08 0.27 1.34 1.02 0.42
Control Delay 48.4 41.5 6.6 42.6 2.3 185.8 78.3 18.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 41.5 6.6 42.6 2.3 185.8 78.3 18.3
Queue Length 50th (m) 59.3 54.5 0.0 2.0 0.0 ~195.6 ~89.6 67.1
Queue Length 95th (m) 90.6 83.0 19.6 5.8 0.0 #236.5 #154.4 56.5
Internal Link Dist (m) 253.6 252.8 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 431 474 595 372 329 1108 394 1693
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.64 0.47 0.06 0.22 1.34 1.02 0.42

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 54 (54%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 265 20 0 70 0 715 700 380 675 0
Future Volume (vph) 305 290 265 20 0 70 0 715 700 380 675 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3214 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.14 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3214 238 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 279 21 0 74 0 753 737 400 711 0
RTOR Reduction (vph) 0 0 211 0 0 69 0 181 0 0 0 0
Lane Group Flow (vph) 321 305 68 21 0 5 0 1309 0 400 711 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 23.5 23.5 23.5 6.4 6.4 26.4 47.1 47.1
Effective Green, g (s) 24.5 24.5 24.5 7.4 7.4 27.4 48.1 48.1
Actuated g/C Ratio 0.24 0.24 0.24 0.07 0.07 0.27 0.48 0.48
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 415 456 372 212 106 880 380 1638
v/s Ratio Prot c0.19 0.16 c0.01 0.00 c0.41 c0.20 0.21
v/s Ratio Perm 0.04 0.31
v/c Ratio 0.77 0.67 0.18 0.10 0.05 1.49 1.05 0.43
Uniform Delay, d1 35.2 34.1 29.8 43.2 43.0 36.3 29.0 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.89 1.06 0.99
Incremental Delay, d2 8.7 3.7 0.2 0.2 0.2 225.1 59.3 0.8
Delay (s) 43.9 37.8 30.1 43.4 43.2 257.5 90.0 17.6
Level of Service D D C D D F F B
Approach Delay (s) 37.6 43.3 257.5 43.7
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 130.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBL EBR NBT Ø2 Ø6
Lane Configurations
Traffic Volume (vph) 980 180 25
Future Volume (vph) 980 180 25
Lane Group Flow (vph) 1167 214 48
Turn Type Prot Perm NA
Protected Phases 2 6 4 2 6
Permitted Phases 2 6
Detector Phase 2 6 2 6 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0
Minimum Split (s) 15.0 29.0 29.0
Total Split (s) 42.0 36.0 36.0
Total Split (%) 53.8% 46% 46%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min
v/c Ratio 0.79 0.15 0.16
Control Delay 13.9 1.4 23.0
Queue Delay 0.0 0.0 0.0
Total Delay 13.9 1.4 23.0
Queue Length 50th (m) 0.0 0.0 4.0
Queue Length 95th (m) #195.5 6.8 11.8
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1472 1408 1221
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.79 0.15 0.04

Intersection Summary
Cycle Length: 78
Actuated Cycle Length: 55.6
Natural Cycle: 80
Control Type: Semi Act-Uncoord
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 980 180 15 25 0 0
Future Volume (vph) 980 180 15 25 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1694 1597 1865
Flt Permitted 0.95 1.00 0.98
Satd. Flow (perm) 1694 1597 1865
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1167 214 18 30 0 0
RTOR Reduction (vph) 0 39 0 0 0 0
Lane Group Flow (vph) 1167 175 0 48 0 0
Heavy Vehicles (%) 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 44.0 44.0 3.0
Effective Green, g (s) 45.0 45.0 4.0
Actuated g/C Ratio 0.75 0.75 0.07
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1270 1197 124
v/s Ratio Prot c0.69 c0.03
v/s Ratio Perm 0.11
v/c Ratio 0.92 0.15 0.39
Uniform Delay, d1 6.0 2.1 26.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 10.6 0.1 2.0
Delay (s) 16.7 2.2 28.8
Level of Service B A C
Approach Delay (s) 14.4 28.8 0.0
Approach LOS B C A

Intersection Summary
HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
5: Waterdown Road & West Site Driveway AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 165 1250 10 0 960
Future Volume (Veh/h) 0 165 1250 10 0 960
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 179 1359 11 0 1043
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 101 277
pX, platoon unblocked 0.89 0.82 0.82
vC, conflicting volume 1886 685 1370
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1122 191 1022
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 73 100
cM capacity (veh/h) 177 674 556

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 179 906 464 522 522
Volume Left 0 0 0 0 0
Volume Right 179 0 11 0 0
cSH 674 1700 1700 1700 1700
Volume to Capacity 0.27 0.53 0.27 0.31 0.31
Queue Length 95th (m) 8.5 0.0 0.0 0.0 0.0
Control Delay (s) 12.3 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.3 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15

Queues Future Total (No South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 15 0 15 0 10 955 245 700
Future Volume (vph) 15 0 15 0 10 955 245 700
Lane Group Flow (vph) 0 21 16 309 11 1059 261 761
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 35.0 35.0 11.0 35.0
Total Split (s) 40.0 40.0 40.0 40.0 42.0 42.0 18.0 60.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 42.0% 42.0% 18.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min None C-Min
v/c Ratio 0.22 0.13 0.66 0.04 0.51 0.50 0.29
Control Delay 5.1 42.2 10.6 11.4 13.5 7.2 5.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 42.2 10.6 11.4 13.5 7.2 5.8
Queue Length 50th (m) 0.0 3.1 0.0 0.8 58.8 2.0 3.9
Queue Length 95th (m) 0.0 9.2 17.8 4.3 98.8 36.6 48.4
Internal Link Dist (m) 95.0 120.3 324.2 76.6
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 173 418 772 257 2061 538 2669
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.04 0.40 0.04 0.51 0.49 0.29

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 22 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     6: Waterdown Road & Railway Road/Masonry Court



HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 15 0 290 10 955 40 245 700 15
Future Volume (vph) 15 0 5 15 0 290 10 955 40 245 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3417 1694 3383
Flt Permitted 0.35 0.74 1.00 0.36 1.00 0.21 1.00
Satd. Flow (perm) 384 1230 1615 427 3417 367 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 16 0 309 11 1016 43 261 745 16
RTOR Reduction (vph) 0 19 0 0 278 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 2 0 16 31 0 11 1057 0 261 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.1 9.1 9.1 59.3 59.3 77.9 77.9
Effective Green, g (s) 10.1 10.1 10.1 60.3 60.3 78.9 78.9
Actuated g/C Ratio 0.10 0.10 0.10 0.60 0.60 0.79 0.79
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 124 163 257 2060 509 2669
v/s Ratio Prot c0.02 c0.31 c0.08 0.22
v/s Ratio Perm 0.01 0.01 0.03 0.32
v/c Ratio 0.06 0.13 0.19 0.04 0.51 0.51 0.28
Uniform Delay, d1 40.6 40.9 41.2 8.1 11.4 5.0 2.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.56 1.83
Incremental Delay, d2 0.6 0.5 0.6 0.3 0.9 0.8 0.2
Delay (s) 41.3 41.4 41.8 8.4 12.3 8.7 5.5
Level of Service D D D A B A A
Approach Delay (s) 41.3 41.8 12.3 6.3
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
7: East Site Driveway AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 70 70 5 30 0
Future Volume (Veh/h) 0 70 70 5 30 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 76 76 5 33 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 190 33 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 190 33 33
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 93 95
cM capacity (veh/h) 761 1041 1579

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 76 81 33
Volume Left 0 76 0
Volume Right 76 0 0
cSH 1041 1579 1700
Volume to Capacity 0.07 0.05 0.02
Queue Length 95th (m) 1.9 1.2 0.0
Control Delay (s) 8.7 7.0 0.0
Lane LOS A A
Approach Delay (s) 8.7 7.0 0.0
Approach LOS A

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
8: Cooke Boulevard & Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 140 45 30 85 0 110 20 30 0 50 50
Future Volume (Veh/h) 55 140 45 30 85 0 110 20 30 0 50 50
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Hourly flow rate (vph) 60 171 55 37 104 0 134 22 37 0 54 54
Pedestrians 5
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.99 0.99 0.99 0.99 0.99 0.99
vC, conflicting volume 104 226 578 496 204 550 524 104
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 104 216 571 489 194 542 517 104
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 96 97 60 95 96 100 87 94
cM capacity (veh/h) 1488 1355 339 444 843 389 429 951

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 286 141 193 108
Volume Left 60 37 134 0
Volume Right 55 0 37 54
cSH 1488 1355 395 591
Volume to Capacity 0.04 0.03 0.49 0.18
Queue Length 95th (m) 1.0 0.7 20.8 5.3
Control Delay (s) 1.9 2.2 22.5 12.5
Lane LOS A A C B
Approach Delay (s) 1.9 2.2 22.5 12.5
Approach LOS C B

Intersection Summary
Average Delay 9.0
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
9: Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 170 115 0 0 0
Future Volume (Veh/h) 0 170 115 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 185 125 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 282
pX, platoon unblocked
vC, conflicting volume 125 310 125
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 125 310 125
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1462 682 926

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 185 125 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1462 1700 1700
Volume to Capacity 0.00 0.07 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 12.3% ICU Level of Service A
Analysis Period (min) 15



Queues Future Total (No South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 500 780 75 330 75 205 265 210 250
Future Volume (vph) 500 780 75 330 75 205 265 210 250
Lane Group Flow (vph) 532 963 80 633 80 277 282 223 266
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0 8.0 6.0 8.0 6.0 8.0 8.0
Minimum Split (s) 9.0 27.0 9.0 27.0 9.0 34.0 9.0 34.0 34.0
Total Split (s) 32.0 51.0 12.0 31.0 10.0 34.0 13.0 37.0 37.0
Total Split (%) 29.1% 46.4% 10.9% 28.2% 9.1% 30.9% 11.8% 33.6% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 3.0 0.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None None
v/c Ratio 0.91 0.59 0.30 0.72 0.20 0.75 0.84 0.46 0.46
Control Delay 46.6 23.8 17.4 33.4 22.9 52.1 50.5 37.4 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 23.8 17.4 33.4 22.9 52.1 50.5 37.4 6.6
Queue Length 50th (m) 92.0 83.6 7.6 53.0 11.4 56.6 46.6 43.5 0.0
Queue Length 95th (m) #171.1 112.4 15.5 72.3 21.2 81.8 #90.6 65.0 19.6
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 586 1626 289 925 400 461 335 516 602
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.59 0.28 0.68 0.20 0.60 0.84 0.43 0.44

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Lasalle Park Road/Waterdown Road & Plains Road

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 500 780 125 75 330 265 75 205 55 265 210 250
Future Volume (vph) 500 780 125 75 330 265 75 205 55 265 210 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3162 1723 1779 1613 1810 1446
Flt Permitted 0.17 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 297 3411 524 3162 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 532 830 133 80 351 282 80 218 59 282 223 266
RTOR Reduction (vph) 0 11 0 0 133 0 0 10 0 0 0 195
Lane Group Flow (vph) 532 952 0 80 500 0 80 267 0 282 223 71
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.4 49.9 30.9 24.4 27.9 21.8 37.6 28.5 28.5
Effective Green, g (s) 60.4 50.9 32.9 25.4 29.9 22.8 38.6 29.5 29.5
Actuated g/C Ratio 0.55 0.46 0.30 0.23 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 577 1578 235 730 343 368 320 485 387
v/s Ratio Prot c0.28 0.28 0.02 c0.16 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.23 0.08 0.05 0.20 0.05
v/c Ratio 0.92 0.60 0.34 0.68 0.23 0.73 0.88 0.46 0.18
Uniform Delay, d1 27.3 22.0 28.4 38.6 30.6 40.7 29.9 33.6 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.4 1.7 0.9 5.2 0.4 7.0 23.4 0.7 0.2
Delay (s) 47.7 23.7 29.2 43.8 30.9 47.7 53.4 34.3 31.2
Level of Service D C C D C D D C C
Approach Delay (s) 32.3 42.2 43.9 40.2
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 37.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBL EBT WBT SBL
Lane Configurations
Traffic Volume (vph) 95 980 545 115
Future Volume (vph) 95 980 545 115
Lane Group Flow (vph) 106 1089 700 200
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Detector Phase 5 2 6 8
Switch Phase
Minimum Initial (s) 6.0 8.0 8.0 8.0
Minimum Split (s) 9.0 26.0 26.0 29.0
Total Split (s) 15.0 68.0 53.0 32.0
Total Split (%) 15.0% 68.0% 53.0% 32.0%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 0.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None C-Min C-Min None
v/c Ratio 0.20 0.48 0.37 0.71
Control Delay 5.8 8.9 12.4 44.5
Queue Delay 0.0 0.5 0.0 0.0
Total Delay 5.8 9.4 12.4 44.5
Queue Length 50th (m) 5.3 47.9 35.6 34.2
Queue Length 95th (m) 13.4 79.6 60.8 53.8
Internal Link Dist (m) 133.0 135.9 318.4
Turn Bay Length (m) 60.0
Base Capacity (vph) 584 2269 1896 379
Starvation Cap Reductn 0 663 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.18 0.68 0.37 0.53

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated

Splits and Phases:     11: Plains Road & Cooke Boulevard

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 95 980 545 85 115 65
Future Volume (vph) 95 980 545 85 115 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.98 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3282 3226 1375
Flt Permitted 0.34 1.00 1.00 0.97
Satd. Flow (perm) 609 3282 3226 1375
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 106 1089 606 94 128 72
RTOR Reduction (vph) 0 0 10 0 22 0
Lane Group Flow (vph) 106 1089 690 0 178 0
Heavy Vehicles (%) 7% 10% 9% 4% 36% 12%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 68.0 68.0 57.5 18.0
Effective Green, g (s) 69.0 69.0 58.5 19.0
Actuated g/C Ratio 0.69 0.69 0.58 0.19
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 511 2264 1887 261
v/s Ratio Prot 0.02 c0.33 0.21
v/s Ratio Perm 0.13 c0.13
v/c Ratio 0.21 0.48 0.37 0.68
Uniform Delay, d1 5.4 7.2 11.0 37.7
Progression Factor 1.00 1.00 1.00 0.97
Incremental Delay, d2 0.2 0.7 0.5 7.1
Delay (s) 5.6 7.9 11.5 43.6
Level of Service A A B D
Approach Delay (s) 7.7 11.5 43.6
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 12.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Lane Group EBT WBT NBL
Lane Configurations
Traffic Volume (vph) 1355 75 15
Future Volume (vph) 1355 75 15
Lane Group Flow (vph) 1412 77 15
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Detector Phase 2 6 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 15.0
Total Split (s) 37.0 37.0 22.0
Total Split (%) 62.7% 62.7% 37.3%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min None
v/c Ratio 0.43 0.02 0.07
Control Delay 2.2 1.6 20.1
Queue Delay 0.0 0.0 0.0
Total Delay 2.2 1.6 20.1
Queue Length 50th (m) 0.0 0.0 0.8
Queue Length 95th (m) 60.7 3.2 6.8
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3118 3146 368
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.45 0.02 0.04

Intersection Summary
Cycle Length: 59
Actuated Cycle Length: 43.5
Natural Cycle: 50
Control Type: Semi Act-Uncoord

Splits and Phases:     12: GO Station Bus Access & S Service Road

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1355 15 0 75 15 0
Future Volume (vph) 1355 15 0 75 15 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3508 3539 943
Flt Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3508 3539 943
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 1397 15 0 77 15 0
RTOR Reduction (vph) 1 0 0 0 0 0
Lane Group Flow (vph) 1411 0 0 77 15 0
Heavy Vehicles (%) 2% 71% 0% 2% 85% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 34.0 34.0 1.2
Effective Green, g (s) 35.0 35.0 2.2
Actuated g/C Ratio 0.71 0.71 0.04
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2495 2517 42
v/s Ratio Prot c0.40 0.02 c0.02
v/s Ratio Perm
v/c Ratio 0.57 0.03 0.36
Uniform Delay, d1 3.4 2.1 22.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 5.1
Delay (s) 3.7 2.1 28.0
Level of Service A A C
Approach Delay (s) 3.7 2.1 28.0
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 49.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 105 90 55 350 390 165 600
Future Volume (vph) 105 90 55 350 390 165 600
Lane Group Flow (vph) 108 93 57 361 943 170 810
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 7.0 8.0 7.0 8.0
Minimum Split (s) 40.0 40.0 40.0 10.0 31.0 10.0 31.0
Total Split (s) 20.0 20.0 20.0 22.0 55.0 25.0 58.0
Total Split (%) 20.0% 20.0% 20.0% 22.0% 55.0% 25.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 0.0 4.0 0.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None C-Min None C-Min
v/c Ratio 0.52 0.40 0.21 0.67 0.45 0.35 0.41
Control Delay 48.8 43.7 5.1 18.4 10.7 5.4 12.9
Queue Delay 0.0 0.0 0.0 0.2 0.1 0.0 0.0
Total Delay 48.8 43.7 5.1 18.6 10.8 5.4 12.9
Queue Length 50th (m) 20.9 17.6 0.0 26.5 28.1 6.8 41.0
Queue Length 95th (m) 36.5 31.5 5.5 82.2 67.5 15.0 71.0
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 224 253 289 608 2093 662 2006
Starvation Cap Reductn 0 0 0 27 202 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.37 0.20 0.62 0.50 0.26 0.40

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 105 90 55 350 390 525 165 600 185
Future Volume (vph) 0 0 0 105 90 55 350 390 525 165 600 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3190 1711 3414
Flt Permitted 0.95 1.00 1.00 0.30 1.00 0.27 1.00
Satd. Flow (perm) 1544 1743 1479 501 3190 491 3414
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 108 93 57 361 402 541 170 619 191
RTOR Reduction (vph) 0 0 0 0 0 49 0 189 0 0 26 0
Lane Group Flow (vph) 0 0 0 108 93 8 361 754 0 170 784 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.4 12.4 12.4 71.2 58.7 66.0 56.1
Effective Green, g (s) 13.4 13.4 13.4 72.6 59.7 68.0 57.1
Actuated g/C Ratio 0.13 0.13 0.13 0.73 0.60 0.68 0.57
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 233 198 512 1904 466 1949
v/s Ratio Prot c0.07 0.05 c0.10 c0.24 0.04 0.23
v/s Ratio Perm 0.01 0.42 0.21
v/c Ratio 0.52 0.40 0.04 0.71 0.40 0.36 0.40
Uniform Delay, d1 40.3 39.6 37.7 5.8 10.6 5.9 11.9
Progression Factor 1.00 1.00 1.00 3.21 1.75 1.00 1.00
Incremental Delay, d2 2.4 1.1 0.1 3.9 0.6 0.5 0.6
Delay (s) 42.7 40.7 37.8 22.4 19.2 6.4 12.6
Level of Service D D D C B A B
Approach Delay (s) 0.0 40.9 20.1 11.5
Approach LOS A D C B

Intersection Summary
HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 305 290 265 20 70 715 700 380 675
Future Volume (vph) 305 290 265 20 70 715 700 380 675
Lane Group Flow (vph) 321 305 279 21 74 753 737 400 711
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 4 3 3 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 30.0 30.0 30.0 16.0 16.0 29.0 29.0 9.0 29.0
Total Split (s) 25.0 25.0 25.0 16.0 16.0 43.0 43.0 16.0 59.0
Total Split (%) 25.0% 25.0% 25.0% 16.0% 16.0% 43.0% 43.0% 16.0% 59.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -2.5 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Min C-Min None C-Min
v/c Ratio 0.94 0.81 0.53 0.08 0.27 0.58 0.93 0.89 0.39
Control Delay 78.1 57.8 8.9 42.6 2.3 25.7 37.3 45.2 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78.1 57.8 8.9 42.6 2.3 25.7 37.3 45.2 15.8
Queue Length 50th (m) ~72.0 61.6 0.7 2.0 0.0 74.9 116.1 68.4 62.8
Queue Length 95th (m) #126.2 #111.6 23.7 5.8 0.0 89.8 #178.5 #100.1 46.5
Internal Link Dist (m) 253.6 252.8 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 341 376 526 258 278 1308 792 450 1840
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.81 0.53 0.08 0.27 0.58 0.93 0.89 0.39

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 54 (54%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 265 20 0 70 0 715 700 380 675 0
Future Volume (vph) 305 290 265 20 0 70 0 715 700 380 675 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3471 1553 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.25 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3471 1553 429 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 279 21 0 74 0 753 737 400 711 0
RTOR Reduction (vph) 0 0 219 0 0 69 0 0 213 0 0 0
Lane Group Flow (vph) 321 305 60 21 0 5 0 753 524 400 711 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 19.2 19.2 19.2 6.4 6.4 35.1 35.1 51.4 51.4
Effective Green, g (s) 20.2 20.2 20.2 7.4 7.4 36.1 36.1 53.9 52.4
Actuated g/C Ratio 0.20 0.20 0.20 0.07 0.07 0.36 0.36 0.54 0.52
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 342 376 307 212 106 1253 560 426 1784
v/s Ratio Prot c0.19 0.16 c0.01 0.00 0.22 c0.15 0.21
v/s Ratio Perm 0.04 c0.34 0.36
v/c Ratio 0.94 0.81 0.19 0.10 0.05 0.60 0.94 0.94 0.40
Uniform Delay, d1 39.3 38.1 33.1 43.2 43.0 26.1 30.8 16.1 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.12 1.90 1.11
Incremental Delay, d2 32.7 12.5 0.3 0.2 0.2 2.0 23.8 27.3 0.6
Delay (s) 72.0 50.6 33.4 43.4 43.2 26.7 58.4 57.8 16.5
Level of Service E D C D D C E E B
Approach Delay (s) 52.9 43.3 42.4 31.3
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 41.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 15 0 15 0 10 955 245 700
Future Volume (vph) 15 0 15 0 10 955 245 700
Lane Group Flow (vph) 0 21 16 309 11 1059 261 761
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 35.0 35.0 11.0 35.0
Total Split (s) 40.0 40.0 40.0 40.0 42.0 42.0 18.0 60.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 42.0% 42.0% 18.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min None C-Min
v/c Ratio 0.22 0.13 0.66 0.04 0.51 0.50 0.29
Control Delay 5.1 42.2 10.6 11.4 13.5 6.9 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 42.2 10.6 11.4 13.5 6.9 4.8
Queue Length 50th (m) 0.0 3.1 0.0 0.8 58.8 2.0 3.9
Queue Length 95th (m) 0.0 9.2 17.8 4.3 98.8 30.6 40.6
Internal Link Dist (m) 95.0 120.3 324.2 76.6
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 173 418 772 257 2061 538 2669
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.12 0.04 0.40 0.04 0.51 0.49 0.29

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 22 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated

Splits and Phases:     6: Waterdown Road & Railway Road/Masonry Court

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 15 0 290 10 955 40 245 700 15
Future Volume (vph) 15 0 5 15 0 290 10 955 40 245 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3417 1694 3383
Flt Permitted 0.35 0.74 1.00 0.36 1.00 0.21 1.00
Satd. Flow (perm) 384 1230 1615 427 3417 367 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 16 0 309 11 1016 43 261 745 16
RTOR Reduction (vph) 0 19 0 0 278 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 2 0 16 31 0 11 1057 0 261 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 9.1 9.1 9.1 59.3 59.3 77.9 77.9
Effective Green, g (s) 10.1 10.1 10.1 60.3 60.3 78.9 78.9
Actuated g/C Ratio 0.10 0.10 0.10 0.60 0.60 0.79 0.79
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 124 163 257 2060 509 2669
v/s Ratio Prot c0.02 c0.31 c0.08 0.22
v/s Ratio Perm 0.01 0.01 0.03 0.32
v/c Ratio 0.06 0.13 0.19 0.04 0.51 0.51 0.28
Uniform Delay, d1 40.6 40.9 41.2 8.1 11.4 5.0 2.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.43 1.50
Incremental Delay, d2 0.6 0.5 0.6 0.3 0.9 0.8 0.2
Delay (s) 41.3 41.4 41.8 8.4 12.3 8.0 4.6
Level of Service D D D A B A A
Approach Delay (s) 41.3 41.8 12.3 5.4
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 500 780 75 330 75 205 265 210 250
Future Volume (vph) 500 780 75 330 75 205 265 210 250
Lane Group Flow (vph) 532 963 80 633 80 277 282 223 266
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0 8.0 6.0 8.0 6.0 8.0 8.0
Minimum Split (s) 9.0 27.0 9.0 27.0 9.0 34.0 9.0 34.0 34.0
Total Split (s) 32.0 51.0 12.0 31.0 10.0 34.0 13.0 37.0 37.0
Total Split (%) 29.1% 46.4% 10.9% 28.2% 9.1% 30.9% 11.8% 33.6% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 3.0 0.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None None
v/c Ratio 0.91 0.59 0.30 0.72 0.20 0.75 0.84 0.46 0.46
Control Delay 46.6 23.8 17.4 33.4 22.9 52.1 50.5 37.4 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 23.8 17.4 33.4 22.9 52.1 50.5 37.4 6.6
Queue Length 50th (m) 92.0 83.6 7.6 53.0 11.4 56.6 46.6 43.5 0.0
Queue Length 95th (m) #171.1 112.4 15.5 72.3 21.2 81.8 #90.6 65.0 19.6
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 586 1626 289 925 400 461 335 516 602
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.59 0.28 0.68 0.20 0.60 0.84 0.43 0.44

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Lasalle Park Road/Waterdown Road & Plains Road

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 500 780 125 75 330 265 75 205 55 265 210 250
Future Volume (vph) 500 780 125 75 330 265 75 205 55 265 210 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3162 1723 1779 1613 1810 1446
Flt Permitted 0.17 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 297 3411 524 3162 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 532 830 133 80 351 282 80 218 59 282 223 266
RTOR Reduction (vph) 0 11 0 0 133 0 0 10 0 0 0 195
Lane Group Flow (vph) 532 952 0 80 500 0 80 267 0 282 223 71
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.4 49.9 30.9 24.4 27.9 21.8 37.6 28.5 28.5
Effective Green, g (s) 60.4 50.9 32.9 25.4 29.9 22.8 38.6 29.5 29.5
Actuated g/C Ratio 0.55 0.46 0.30 0.23 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 577 1578 235 730 343 368 320 485 387
v/s Ratio Prot c0.28 0.28 0.02 c0.16 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.23 0.08 0.05 0.20 0.05
v/c Ratio 0.92 0.60 0.34 0.68 0.23 0.73 0.88 0.46 0.18
Uniform Delay, d1 27.3 22.0 28.4 38.6 30.6 40.7 29.9 33.6 31.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.4 1.7 0.9 5.2 0.4 7.0 23.4 0.7 0.2
Delay (s) 47.7 23.7 29.2 43.8 30.9 47.7 53.4 34.3 31.2
Level of Service D C C D C D D C C
Approach Delay (s) 32.3 42.2 43.9 40.2
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 37.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 332 505 179 637 1042 121 768
v/c Ratio 0.58 0.79 0.27 1.21 0.69 0.42 0.76
Control Delay 34.4 43.1 5.0 132.9 26.9 17.1 38.5
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 34.4 43.1 5.0 132.9 27.1 17.1 38.5
Queue Length 50th (m) 59.4 99.2 0.0 ~159.9 112.0 12.3 78.5
Queue Length 95th (m) 93.9 #159.7 15.5 #227.8 118.9 19.8 90.8
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 575 639 653 526 1723 288 1417
Starvation Cap Reductn 0 0 0 0 139 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.79 0.27 1.21 0.66 0.42 0.54

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 315 480 170 605 730 260 115 550 180
Future Volume (vph) 0 0 0 315 480 170 605 730 260 115 550 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1694 3379 1728 3393
Flt Permitted 0.95 1.00 1.00 0.19 1.00 0.24 1.00
Satd. Flow (perm) 1694 1881 1575 330 3379 434 3393
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 332 505 179 637 768 274 121 579 189
RTOR Reduction (vph) 0 0 0 0 0 118 0 37 0 0 35 0
Lane Group Flow (vph) 0 0 0 332 505 61 637 1005 0 121 733 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 36.4 36.4 36.4 57.6 46.6 38.4 30.4
Effective Green, g (s) 37.4 37.4 37.4 60.1 47.6 40.4 31.4
Actuated g/C Ratio 0.34 0.34 0.34 0.55 0.43 0.37 0.29
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 575 639 535 511 1462 265 968
v/s Ratio Prot 0.20 c0.27 c0.30 0.30 0.04 c0.22
v/s Ratio Perm 0.04 0.38 0.13
v/c Ratio 0.58 0.79 0.11 1.25 0.69 0.46 0.76
Uniform Delay, d1 29.8 32.8 24.9 27.6 25.2 23.8 35.8
Progression Factor 1.00 1.00 1.00 0.83 1.02 1.00 1.00
Incremental Delay, d2 1.4 6.6 0.1 124.1 2.2 1.2 5.5
Delay (s) 31.2 39.4 25.0 146.9 28.0 25.0 41.3
Level of Service C D C F C C D
Approach Delay (s) 0.0 34.2 73.1 39.1
Approach LOS A C E D

Intersection Summary
HCM 2000 Control Delay 53.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 383 309 1388 920
v/c Ratio 0.67 0.67 0.56 0.37
Control Delay 47.4 20.6 13.2 8.0
Queue Delay 0.0 0.3 0.5 0.3
Total Delay 47.4 20.9 13.7 8.3
Queue Length 50th (m) 42.2 19.0 81.6 47.7
Queue Length 95th (m) 54.1 46.7 m86.3 57.2
Internal Link Dist (m) 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 619 478 2482 2482
Starvation Cap Reductn 0 0 599 891
Spillback Cap Reductn 0 16 278 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.62 0.67 0.74 0.58

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 360 0 290 0 1305 0 0 865 0
Future Volume (vph) 0 0 0 360 0 290 0 1305 0 0 865 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3134 1551 3505 3505
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3134 1551 3505 3505
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 383 0 309 0 1388 0 0 920 0
RTOR Reduction (vph) 0 0 0 0 0 175 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 383 0 134 0 1388 0 0 920 0
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 0% 8% 100% 3% 0% 3% 0% 0% 3% 0%
Turn Type Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 19.1 19.1 76.9 76.9
Effective Green, g (s) 20.1 20.1 77.9 77.9
Actuated g/C Ratio 0.18 0.18 0.71 0.71
Clearance Time (s) 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 572 283 2482 2482
v/s Ratio Prot c0.12 0.09 c0.40 0.26
v/s Ratio Perm
v/c Ratio 0.67 0.47 0.56 0.37
Uniform Delay, d1 41.9 40.2 7.8 6.4
Progression Factor 1.00 1.00 1.51 1.11
Incremental Delay, d2 3.0 1.3 0.5 0.4
Delay (s) 44.8 41.5 12.1 7.4
Level of Service D D B A
Approach Delay (s) 0.0 43.3 12.1 7.4
Approach LOS A D B A

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 232 162 338 56 288 1253 364 874
v/c Ratio 0.76 0.48 0.74 0.18 0.71 1.03 1.00 0.47
Control Delay 58.8 45.0 24.8 46.3 15.5 63.2 83.4 24.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.8 45.0 24.8 46.3 15.5 63.2 83.4 24.7
Queue Length 50th (m) 48.6 32.1 23.2 6.2 0.0 ~153.7 ~84.3 80.7
Queue Length 95th (m) #87.4 55.0 #60.2 11.9 25.7 #198.2 #141.2 104.0
Internal Link Dist (m) 253.6 249.5 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 326 358 474 431 458 1220 365 1871
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.45 0.71 0.13 0.63 1.03 1.00 0.47

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 335 55 0 285 0 790 450 360 865 0
Future Volume (vph) 230 160 335 55 0 285 0 790 450 360 865 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3320 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3320 177 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 338 56 0 288 0 798 455 364 874 0
RTOR Reduction (vph) 0 0 181 0 0 260 0 73 0 0 0 0
Lane Group Flow (vph) 232 162 157 56 0 28 0 1180 0 364 874 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 19.1 19.1 19.1 9.6 9.6 37.0 58.3 58.3
Effective Green, g (s) 20.1 20.1 20.1 10.6 10.6 38.0 59.3 59.3
Actuated g/C Ratio 0.18 0.18 0.18 0.10 0.10 0.35 0.54 0.54
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 337 277 304 148 1146 358 1871
v/s Ratio Prot c0.14 0.09 0.02 c0.02 c0.36 c0.18 0.25
v/s Ratio Perm 0.10 0.37
v/c Ratio 0.76 0.48 0.57 0.18 0.19 1.03 1.02 0.47
Uniform Delay, d1 42.6 40.3 41.0 45.7 45.7 36.0 34.1 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.94 1.32 1.45
Incremental Delay, d2 10.3 1.1 2.6 0.3 0.6 33.4 49.7 0.8
Delay (s) 52.9 41.4 43.6 46.0 46.4 67.2 94.9 23.4
Level of Service D D D D D E F C
Approach Delay (s) 46.1 46.3 67.2 44.4
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 53.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 90.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 760 26 218
v/c Ratio 0.79 0.03 0.53
Control Delay 18.8 3.1 23.7
Queue Delay 0.0 0.0 0.0
Total Delay 18.8 3.1 23.7
Queue Length 50th (m) 54.8 0.0 19.8
Queue Length 95th (m) #139.0 2.9 36.7
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 965 939 1149
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.79 0.03 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 730 25 175 35 0 0
Future Volume (vph) 730 25 175 35 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.96
Satd. Flow (prot) 1662 1597 1824
Flt Permitted 0.95 1.00 0.96
Satd. Flow (perm) 1662 1597 1824
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 760 26 182 36 0 0
RTOR Reduction (vph) 0 11 0 0 0 0
Lane Group Flow (vph) 760 15 0 218 0 0
Heavy Vehicles (%) 5% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 32.3 32.3 12.0
Effective Green, g (s) 33.3 33.3 13.0
Actuated g/C Ratio 0.58 0.58 0.23
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 965 928 413
v/s Ratio Prot c0.46 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.79 0.02 0.53
Uniform Delay, d1 9.3 5.1 19.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.0 1.2
Delay (s) 13.6 5.1 20.7
Level of Service B A C
Approach Delay (s) 13.3 20.7 0.0
Approach LOS B C A

Intersection Summary
HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 57.3 Sum of lost time (s) 11.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
5: Waterdown Road & West Site Driveway PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 100 1140 25 0 1255
Future Volume (Veh/h) 0 100 1140 25 0 1255
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 109 1239 27 0 1364
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 104 273
pX, platoon unblocked 0.92 0.87 0.87
vC, conflicting volume 1934 633 1266
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1179 267 998
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 83 100
cM capacity (veh/h) 168 633 597

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 109 826 440 682 682
Volume Left 0 0 0 0 0
Volume Right 109 0 27 0 0
cSH 633 1700 1700 1700 1700
Volume to Capacity 0.17 0.49 0.26 0.40 0.40
Queue Length 95th (m) 4.9 0.0 0.0 0.0 0.0
Control Delay (s) 11.9 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.9 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

Queues Future Total (No South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 31 402 10 810 392 902
v/c Ratio 0.21 0.18 0.80 0.04 0.43 0.62 0.33
Control Delay 4.9 41.6 21.1 11.3 10.9 11.9 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.9 41.6 21.1 11.3 10.9 11.9 8.4
Queue Length 50th (m) 0.0 6.5 13.2 0.6 40.7 26.9 44.3
Queue Length 95th (m) 0.0 14.0 44.4 m1.1 m70.4 85.7 93.6
Internal Link Dist (m) 95.0 120.3 324.2 79.9
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 125 321 631 249 1965 641 2697
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.10 0.64 0.04 0.41 0.61 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 30 0 390 10 765 20 380 865 10
Future Volume (vph) 10 0 10 30 0 390 10 765 20 380 865 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1573 1740 1575 1308 3424 1709 3504
Flt Permitted 0.21 0.74 1.00 0.32 1.00 0.28 1.00
Satd. Flow (perm) 338 1363 1575 435 3424 502 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 31 0 402 10 789 21 392 892 10
RTOR Reduction (vph) 0 17 0 0 296 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 3 0 31 106 0 10 809 0 392 902 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.3 13.3 13.3 60.1 60.1 83.7 83.7
Effective Green, g (s) 14.3 14.3 14.3 61.1 61.1 84.7 84.7
Actuated g/C Ratio 0.13 0.13 0.13 0.56 0.56 0.77 0.77
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 177 204 241 1901 623 2698
v/s Ratio Prot c0.07 c0.24 c0.12 0.26
v/s Ratio Perm 0.01 0.02 0.02 0.36
v/c Ratio 0.06 0.18 0.52 0.04 0.43 0.63 0.33
Uniform Delay, d1 42.0 42.6 44.7 11.1 14.2 5.6 3.9
Progression Factor 1.00 1.00 1.00 0.66 0.65 1.82 1.76
Incremental Delay, d2 0.6 0.5 2.4 0.1 0.3 1.8 0.3
Delay (s) 42.6 43.1 47.0 7.5 9.6 11.9 7.2
Level of Service D D D A A B A
Approach Delay (s) 42.6 46.8 9.5 8.6
Approach LOS D D A A

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
7: PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 40 205 40 20 0
Future Volume (Veh/h) 0 40 205 40 20 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 43 223 43 22 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 511 22 22
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 511 22 22
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 96 86
cM capacity (veh/h) 449 1055 1593

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 43 266 22
Volume Left 0 223 0
Volume Right 43 0 0
cSH 1055 1593 1700
Volume to Capacity 0.04 0.14 0.01
Queue Length 95th (m) 1.0 3.9 0.0
Control Delay (s) 8.6 6.6 0.0
Lane LOS A A
Approach Delay (s) 8.6 6.6 0.0
Approach LOS A

Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 30.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 170 95 50 45 250 0 105 75 35 5 30 25
Future Volume (Veh/h) 170 95 50 45 250 0 105 75 35 5 30 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.89 0.89 0.89 0.89 0.92 0.89 0.92 0.89 0.92 0.92 0.92
Hourly flow rate (vph) 185 107 56 51 281 0 118 82 39 5 33 27
Pedestrians 15
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96
vC, conflicting volume 281 163 932 888 150 983 916 281
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 281 104 906 861 91 960 890 281
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 86 96 34 65 96 96 85 96
cM capacity (veh/h) 1282 1437 180 232 920 136 223 758

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 348 332 239 65
Volume Left 185 51 118 5
Volume Right 56 0 39 27
cSH 1282 1437 227 295
Volume to Capacity 0.14 0.04 1.05 0.22
Queue Length 95th (m) 4.0 0.9 82.0 6.6
Control Delay (s) 5.0 1.4 120.2 20.6
Lane LOS A A F C
Approach Delay (s) 5.0 1.4 120.2 20.6
Approach LOS F C

Intersection Summary
Average Delay 32.8
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
9: Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 135 295 0 0 0
Future Volume (Veh/h) 0 135 295 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 147 321 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 321 468 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 321 468 321
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1239 553 720

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 147 321 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1239 1700 1700
Volume to Capacity 0.00 0.19 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 18.9% ICU Level of Service A
Analysis Period (min) 15



Queues Future Total (No South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 211 613 72 1361 113 309 371 222 314
v/c Ratio 0.78 0.39 0.17 1.01 0.31 0.93 1.03 0.43 0.49
Control Delay 43.3 20.9 6.9 51.7 24.7 77.3 89.8 40.9 19.3
Queue Delay 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.3 20.9 6.9 56.7 24.7 77.3 89.8 40.9 19.3
Queue Length 50th (m) 29.8 47.2 2.4 ~173.1 16.2 67.1 ~78.9 47.2 30.0
Queue Length 95th (m) #62.0 64.4 m4.6 #213.3 28.9 #121.2 #134.0 69.3 64.1
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 298 1587 522 1344 364 334 361 518 635
Starvation Cap Reductn 0 0 0 21 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.39 0.14 1.03 0.31 0.93 1.03 0.43 0.49

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 530 65 70 970 350 110 235 65 360 215 305
Future Volume (vph) 205 530 65 70 970 350 110 235 65 360 215 305
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3468 1640 3356 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.40 1.00 0.62 1.00 0.19 1.00 1.00
Satd. Flow (perm) 151 3468 696 3356 1105 1789 344 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 211 546 67 72 1000 361 113 242 67 371 222 314
RTOR Reduction (vph) 0 8 0 0 32 0 0 9 0 0 0 228
Lane Group Flow (vph) 211 605 0 72 1329 0 113 300 0 371 222 86
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 58.0 48.5 48.5 42.0 26.0 19.0 39.0 29.0 29.0
Effective Green, g (s) 59.0 49.5 50.5 43.0 28.0 20.0 40.0 30.0 30.0
Actuated g/C Ratio 0.54 0.45 0.46 0.39 0.25 0.18 0.36 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 267 1560 383 1311 324 325 348 518 406
v/s Ratio Prot c0.10 0.17 0.01 c0.40 0.03 c0.17 c0.17 0.12
v/s Ratio Perm 0.32 0.07 0.06 0.21 0.06
v/c Ratio 0.79 0.39 0.19 1.01 0.35 0.92 1.07 0.43 0.21
Uniform Delay, d1 29.1 20.2 16.8 33.5 32.7 44.2 29.6 32.9 30.9
Progression Factor 1.00 1.00 0.55 0.79 1.00 1.00 1.33 1.15 4.47
Incremental Delay, d2 14.6 0.7 0.2 25.0 0.7 30.7 65.9 0.6 0.3
Delay (s) 43.8 20.9 9.4 51.5 33.4 75.0 105.3 38.4 138.3
Level of Service D C A D C E F D F
Approach Delay (s) 26.7 49.3 63.8 100.4
Approach LOS C D E F

Intersection Summary
HCM 2000 Control Delay 58.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 72 856 1443 211
v/c Ratio 0.27 0.35 0.68 0.70
Control Delay 6.7 5.2 16.2 47.4
Queue Delay 0.0 0.2 1.1 0.0
Total Delay 6.7 5.4 17.3 47.4
Queue Length 50th (m) 1.6 16.6 103.5 39.5
Queue Length 95th (m) m8.7 m50.6 162.4 62.8
Internal Link Dist (m) 136.1 132.2 314.3
Turn Bay Length (m) 60.0
Base Capacity (vph) 348 2425 2115 403
Starvation Cap Reductn 0 649 0 0
Spillback Cap Reductn 0 0 402 3
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.21 0.48 0.84 0.53

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 70 830 1270 130 130 75
Future Volume (vph) 70 830 1270 130 130 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3374 3276 1628
Flt Permitted 0.12 1.00 1.00 0.97
Satd. Flow (perm) 214 3374 3276 1628
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 72 856 1309 134 134 77
RTOR Reduction (vph) 0 0 5 0 21 0
Lane Group Flow (vph) 72 856 1438 0 190 0
Confl. Peds. (#/hr) 10 10
Confl. Bikes (#/hr) 10
Heavy Vehicles (%) 7% 7% 7% 5% 9% 5%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 78.1 78.1 69.3 17.9
Effective Green, g (s) 79.1 79.1 70.3 18.9
Actuated g/C Ratio 0.72 0.72 0.64 0.17
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 244 2426 2093 279
v/s Ratio Prot 0.02 c0.25 c0.44
v/s Ratio Perm 0.19 c0.12
v/c Ratio 0.30 0.35 0.69 0.68
Uniform Delay, d1 8.2 5.8 12.8 42.7
Progression Factor 1.11 0.76 1.00 0.94
Incremental Delay, d2 0.5 0.3 1.9 6.7
Delay (s) 9.5 4.7 14.6 46.8
Level of Service A A B D
Approach Delay (s) 5.1 14.6 46.8
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 13.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) 
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 1142 388 18
v/c Ratio 0.35 0.12 0.07
Control Delay 1.9 1.4 16.1
Queue Delay 0.0 0.0 0.0
Total Delay 1.9 1.4 16.1
Queue Length 50th (m) 0.0 0.0 0.6
Queue Length 95th (m) 39.2 11.6 6.3
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 2989 3098 433
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.38 0.13 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Total (No South Parking Lot) 
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 950 20 0 330 10 5
Future Volume (vph) 950 20 0 330 10 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 0.95
Flt Protected 1.00 1.00 0.97
Satd. Flow (prot) 3481 3610 1018
Flt Permitted 1.00 1.00 0.97
Satd. Flow (perm) 3481 3610 1018
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1118 24 0 388 12 6
RTOR Reduction (vph) 2 0 0 0 6 0
Lane Group Flow (vph) 1140 0 0 388 12 0
Heavy Vehicles (%) 2% 67% 0% 0% 100% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 31.3 31.3 1.1
Effective Green, g (s) 32.3 32.3 2.1
Actuated g/C Ratio 0.70 0.70 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2423 2512 46
v/s Ratio Prot c0.33 0.11 c0.01
v/s Ratio Perm
v/c Ratio 0.47 0.15 0.27
Uniform Delay, d1 3.2 2.4 21.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 3.1
Delay (s) 3.3 2.4 24.5
Level of Service A A C
Approach Delay (s) 3.3 2.4 24.5
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 46.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 332 505 179 637 1042 121 768
v/c Ratio 0.72 0.98 0.32 0.97 0.60 0.44 0.92
Control Delay 46.3 76.8 6.3 52.2 23.4 19.1 56.9
Queue Delay 0.0 0.0 0.0 3.4 0.3 0.0 0.0
Total Delay 46.3 76.8 6.3 55.6 23.7 19.1 56.9
Queue Length 50th (m) 68.0 113.5 0.0 134.6 113.7 9.6 87.0
Queue Length 95th (m) 101.7 #182.6 16.8 #190.0 110.0 16.8 #127.4
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 462 513 559 674 1732 282 834
Starvation Cap Reductn 0 0 0 17 228 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.98 0.32 0.97 0.69 0.43 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 315 480 170 605 730 260 115 550 180
Future Volume (vph) 0 0 0 315 480 170 605 730 260 115 550 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1694 3379 1728 3393
Flt Permitted 0.95 1.00 1.00 0.14 1.00 0.27 1.00
Satd. Flow (perm) 1694 1881 1575 254 3379 500 3393
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 332 505 179 637 768 274 121 579 189
RTOR Reduction (vph) 0 0 0 0 0 130 0 32 0 0 28 0
Lane Group Flow (vph) 0 0 0 332 505 49 637 1010 0 121 740 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 29.0 29.0 29.0 65.0 54.3 32.8 25.1
Effective Green, g (s) 30.0 30.0 30.0 66.0 55.3 34.8 26.1
Actuated g/C Ratio 0.27 0.27 0.27 0.60 0.50 0.32 0.24
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 462 513 429 648 1698 255 805
v/s Ratio Prot 0.20 c0.27 c0.34 0.30 0.04 c0.22
v/s Ratio Perm 0.03 0.25 0.11
v/c Ratio 0.72 0.98 0.11 0.98 0.59 0.47 0.92
Uniform Delay, d1 36.2 39.8 30.0 28.9 19.4 27.6 40.9
Progression Factor 1.00 1.00 1.00 1.01 1.20 1.00 1.00
Incremental Delay, d2 5.3 35.4 0.1 27.7 1.3 1.4 17.2
Delay (s) 41.5 75.2 30.1 56.9 24.5 29.0 58.1
Level of Service D E C E C C E
Approach Delay (s) 0.0 56.2 36.8 54.2
Approach LOS A E D D

Intersection Summary
HCM 2000 Control Delay 46.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 232 162 338 56 288 798 455 364 874
v/c Ratio 0.76 0.48 0.76 0.19 0.71 0.61 0.54 0.80 0.46
Control Delay 59.6 45.5 28.0 47.1 16.1 25.8 7.4 42.0 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.6 45.5 28.0 47.1 16.1 25.8 7.4 42.0 26.3
Queue Length 50th (m) 48.1 31.7 26.3 6.2 0.0 85.0 23.9 75.7 93.4
Queue Length 95th (m) #94.6 56.3 #75.0 12.2 26.4 107.0 28.4 #108.7 95.3
Internal Link Dist (m) 253.6 249.5 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 312 343 452 373 435 1356 860 465 1914
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.47 0.75 0.15 0.66 0.59 0.53 0.78 0.46

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 335 55 0 285 0 790 450 360 865 0
Future Volume (vph) 230 160 335 55 0 285 0 790 450 360 865 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3574 1524 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.22 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3574 1524 389 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 338 56 0 288 0 798 455 364 874 0
RTOR Reduction (vph) 0 0 170 0 0 261 0 0 288 0 0 0
Lane Group Flow (vph) 232 162 168 56 0 27 0 798 167 364 874 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 19.0 19.0 19.0 9.2 9.2 39.3 39.3 58.8 58.8
Effective Green, g (s) 20.0 20.0 20.0 10.2 10.2 40.3 40.3 61.3 59.8
Actuated g/C Ratio 0.18 0.18 0.18 0.09 0.09 0.37 0.37 0.56 0.54
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 305 335 276 293 142 1309 558 439 1886
v/s Ratio Prot c0.14 0.09 c0.02 0.02 c0.22 c0.14 0.25
v/s Ratio Perm 0.11 0.11 0.32
v/c Ratio 0.76 0.48 0.61 0.19 0.19 0.61 0.30 0.83 0.46
Uniform Delay, d1 42.7 40.4 41.4 46.1 46.1 28.4 24.8 16.5 15.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.81 1.99 2.00 1.61
Incremental Delay, d2 10.7 1.1 3.8 0.3 0.6 2.0 1.3 11.3 0.7
Delay (s) 53.4 41.5 45.2 46.4 46.7 24.9 50.5 44.2 25.4
Level of Service D D D D D C D D C
Approach Delay (s) 46.9 46.7 34.2 30.9
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 36.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 31 402 10 810 392 902
v/c Ratio 0.21 0.18 0.80 0.04 0.43 0.62 0.33
Control Delay 4.9 41.6 21.1 11.4 11.0 14.4 11.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.9 41.6 21.1 11.4 11.0 14.4 11.3
Queue Length 50th (m) 0.0 6.5 13.2 0.6 39.0 56.8 70.1
Queue Length 95th (m) 0.0 14.0 44.4 m1.1 m74.5 76.2 87.8
Internal Link Dist (m) 95.0 120.3 324.2 79.9
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 125 321 631 249 1965 641 2697
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.10 0.64 0.04 0.41 0.61 0.33

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 30 0 390 10 765 20 380 865 10
Future Volume (vph) 10 0 10 30 0 390 10 765 20 380 865 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1573 1740 1575 1308 3424 1709 3504
Flt Permitted 0.21 0.74 1.00 0.32 1.00 0.28 1.00
Satd. Flow (perm) 338 1363 1575 435 3424 502 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 31 0 402 10 789 21 392 892 10
RTOR Reduction (vph) 0 17 0 0 296 0 0 1 0 0 0 0
Lane Group Flow (vph) 0 3 0 31 106 0 10 809 0 392 902 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.3 13.3 13.3 60.1 60.1 83.7 83.7
Effective Green, g (s) 14.3 14.3 14.3 61.1 61.1 84.7 84.7
Actuated g/C Ratio 0.13 0.13 0.13 0.56 0.56 0.77 0.77
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 177 204 241 1901 623 2698
v/s Ratio Prot c0.07 c0.24 c0.12 0.26
v/s Ratio Perm 0.01 0.02 0.02 0.36
v/c Ratio 0.06 0.18 0.52 0.04 0.43 0.63 0.33
Uniform Delay, d1 42.0 42.6 44.7 11.1 14.2 5.6 3.9
Progression Factor 1.00 1.00 1.00 0.67 0.65 2.38 2.40
Incremental Delay, d2 0.6 0.5 2.4 0.1 0.3 1.8 0.3
Delay (s) 42.6 43.1 47.0 7.5 9.6 15.1 9.7
Level of Service D D D A A B A
Approach Delay (s) 42.6 46.8 9.6 11.3
Approach LOS D D A B

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (No South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 211 613 72 1361 113 309 371 222 314
v/c Ratio 0.84 0.39 0.17 0.98 0.31 0.93 0.96 0.43 0.50
Control Delay 52.8 20.9 6.6 42.5 24.7 77.3 72.2 41.1 20.5
Queue Delay 0.0 0.0 0.0 4.8 0.0 0.0 0.0 0.0 0.0
Total Delay 52.8 20.9 6.6 47.3 24.7 77.3 72.2 41.1 20.5
Queue Length 50th (m) 30.8 47.2 2.4 155.1 16.2 67.1 78.0 48.0 34.0
Queue Length 95th (m) #71.8 64.4 m4.6 #201.7 28.9 #121.2 #124.8 67.9 64.1
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 256 1587 519 1386 364 334 387 518 633
Starvation Cap Reductn 0 0 0 31 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.39 0.14 1.00 0.31 0.93 0.96 0.43 0.50

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity AnalysisFuture Total (No South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario3_FT_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 205 530 65 70 970 350 110 235 65 360 215 305
Future Volume (vph) 205 530 65 70 970 350 110 235 65 360 215 305
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 1.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3468 1640 3356 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.39 1.00 0.62 1.00 0.22 1.00 1.00
Satd. Flow (perm) 147 3468 674 3356 1105 1789 391 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 211 546 67 72 1000 361 113 242 67 371 222 314
RTOR Reduction (vph) 0 8 0 0 33 0 0 9 0 0 0 227
Lane Group Flow (vph) 211 605 0 72 1328 0 113 300 0 371 222 87
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 58.0 48.5 49.9 43.4 26.0 19.0 39.0 29.0 29.0
Effective Green, g (s) 59.0 49.5 51.9 44.4 28.0 20.0 41.0 30.0 30.0
Actuated g/C Ratio 0.54 0.45 0.47 0.40 0.25 0.18 0.37 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 1560 383 1354 324 325 373 518 406
v/s Ratio Prot c0.10 0.17 0.01 c0.40 0.03 c0.17 c0.17 0.12
v/s Ratio Perm 0.36 0.08 0.06 0.20 0.06
v/c Ratio 0.85 0.39 0.19 0.98 0.35 0.92 0.99 0.43 0.21
Uniform Delay, d1 30.2 20.2 16.1 32.4 32.7 44.2 29.0 32.9 30.9
Progression Factor 1.00 1.00 0.52 0.78 1.00 1.00 1.42 1.15 4.62
Incremental Delay, d2 23.8 0.7 0.2 17.2 0.7 30.7 44.0 0.6 0.3
Delay (s) 54.0 20.9 8.6 42.4 33.4 75.0 85.3 38.6 143.0
Level of Service D C A D C E F D F
Approach Delay (s) 29.4 40.7 63.8 93.8
Approach LOS C D E F

Intersection Summary
HCM 2000 Control Delay 54.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 93 57 412 912 170 810
v/c Ratio 0.51 0.41 0.21 0.72 0.43 0.34 0.42
Control Delay 48.7 44.4 5.2 23.7 7.4 5.6 13.7
Queue Delay 0.0 0.0 0.0 0.3 0.1 0.0 0.0
Total Delay 48.7 44.4 5.2 24.0 7.5 5.6 13.7
Queue Length 50th (m) 19.9 17.7 0.0 34.2 19.4 6.7 41.5
Queue Length 95th (m) 35.2 31.8 5.6 93.1 54.7 14.7 76.1
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 221 249 286 636 2113 685 1993
Starvation Cap Reductn 0 0 0 28 231 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.37 0.20 0.68 0.48 0.25 0.41

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 100 90 55 400 385 500 165 600 185
Future Volume (vph) 0 0 0 100 90 55 400 385 500 165 600 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.92 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3194 1711 3414
Flt Permitted 0.95 1.00 1.00 0.30 1.00 0.30 1.00
Satd. Flow (perm) 1544 1743 1479 506 3194 535 3414
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 103 93 57 412 397 515 170 619 191
RTOR Reduction (vph) 0 0 0 0 0 50 0 178 0 0 26 0
Lane Group Flow (vph) 0 0 0 103 93 7 412 734 0 170 784 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.1 12.1 12.1 71.9 59.6 64.4 55.1
Effective Green, g (s) 13.1 13.1 13.1 73.9 60.6 66.4 56.1
Actuated g/C Ratio 0.13 0.13 0.13 0.74 0.61 0.66 0.56
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 228 193 546 1935 476 1915
v/s Ratio Prot c0.07 0.05 c0.12 0.23 0.04 c0.23
v/s Ratio Perm 0.01 0.44 0.20
v/c Ratio 0.51 0.41 0.04 0.75 0.38 0.36 0.41
Uniform Delay, d1 40.5 39.9 38.0 5.6 10.1 6.3 12.5
Progression Factor 1.00 1.00 1.00 3.82 1.26 1.00 1.00
Incremental Delay, d2 2.0 1.2 0.1 5.2 0.5 0.5 0.6
Delay (s) 42.5 41.1 38.0 26.5 13.2 6.8 13.2
Level of Service D D D C B A B
Approach Delay (s) 0.0 41.0 17.4 12.1
Approach LOS A D B B

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBT WBL WBR NBT SBT
Lane Group Flow (vph) 5 422 182 1156 729
v/c Ratio 0.02 0.70 0.41 0.51 0.32
Control Delay 0.2 43.8 8.0 10.9 5.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 43.8 8.0 10.9 5.7
Queue Length 50th (m) 0.0 41.5 0.0 48.3 13.8
Queue Length 95th (m) 0.0 55.6 17.2 m46.5 38.2
Internal Link Dist (m) 106.5 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 233 675 470 2258 2279
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.02 0.63 0.39 0.51 0.32

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 405 0 175 0 1110 0 0 700 0
Future Volume (vph) 0 0 5 405 0 175 0 1110 0 0 700 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.97 1.00 0.95 0.95
Frt 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 984 3134 1521 3438 3471
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 984 3134 1521 3438 3471
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 0 5 422 0 182 0 1156 0 0 729 0
RTOR Reduction (vph) 0 5 0 0 0 147 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 422 0 35 0 1156 0 0 729 0
Heavy Vehicles (%) 0% 0% 67% 8% 0% 5% 0% 5% 0% 0% 4% 0%
Turn Type NA Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 1.6 18.3 18.3 59.1 59.1
Effective Green, g (s) 2.6 19.3 19.3 60.1 60.1
Actuated g/C Ratio 0.03 0.19 0.19 0.60 0.60
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 604 293 2066 2086
v/s Ratio Prot c0.00 c0.13 0.02 c0.34 0.21
v/s Ratio Perm
v/c Ratio 0.01 0.70 0.12 0.56 0.35
Uniform Delay, d1 47.4 37.6 33.3 12.0 10.1
Progression Factor 1.00 1.00 1.00 1.02 0.60
Incremental Delay, d2 0.1 3.5 0.2 0.1 0.4
Delay (s) 47.5 41.2 33.5 12.3 6.5
Level of Service D D C B A
Approach Delay (s) 47.5 38.9 12.3 6.5
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 17.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 321 305 505 21 74 1432 400 768
v/c Ratio 0.76 0.66 0.85 0.08 0.27 1.31 1.03 0.46
Control Delay 47.2 40.8 29.6 42.6 2.3 162.2 82.4 19.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.2 40.8 29.6 42.6 2.3 162.2 82.4 19.4
Queue Length 50th (m) 59.0 54.3 42.7 2.0 0.0 ~183.4 ~91.0 74.3
Queue Length 95th (m) 90.6 83.0 #100.2 5.8 0.0 #219.1 #153.8 66.8
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 435 478 604 372 329 1091 387 1679
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.74 0.64 0.84 0.06 0.22 1.31 1.03 0.46

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 480 20 0 70 0 735 625 380 730 0
Future Volume (vph) 305 290 480 20 0 70 0 735 625 380 730 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3232 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.14 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3232 238 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 505 21 0 74 0 774 658 400 768 0
RTOR Reduction (vph) 0 0 216 0 0 69 0 158 0 0 0 0
Lane Group Flow (vph) 321 305 289 21 0 5 0 1274 0 400 768 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 23.9 23.9 23.9 6.4 6.4 26.4 46.7 46.7
Effective Green, g (s) 24.9 24.9 24.9 7.4 7.4 27.4 47.7 47.7
Actuated g/C Ratio 0.25 0.25 0.25 0.07 0.07 0.27 0.48 0.48
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 421 463 378 212 106 885 374 1624
v/s Ratio Prot 0.19 0.16 c0.01 0.00 c0.39 c0.20 0.23
v/s Ratio Perm c0.19 0.31
v/c Ratio 0.76 0.66 0.76 0.10 0.05 1.44 1.07 0.47
Uniform Delay, d1 34.8 33.7 34.8 43.2 43.0 36.3 29.0 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.38 1.04 1.01
Incremental Delay, d2 8.0 3.4 8.9 0.2 0.2 202.2 64.4 0.9
Delay (s) 42.8 37.1 43.7 43.4 43.2 216.1 94.7 18.8
Level of Service D D D D D F F B
Approach Delay (s) 41.7 43.3 216.1 44.7
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 107.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 1077 214 48
v/c Ratio 0.73 0.15 0.16
Control Delay 11.3 1.3 23.0
Queue Delay 0.0 0.0 0.0
Total Delay 11.3 1.3 23.0
Queue Length 50th (m) 0.0 0.0 4.0
Queue Length 95th (m) #173.5 6.3 11.8
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1472 1410 1221
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.73 0.15 0.04

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 905 180 15 25 0 0
Future Volume (vph) 905 180 15 25 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1694 1597 1865
Flt Permitted 0.95 1.00 0.98
Satd. Flow (perm) 1694 1597 1865
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1077 214 18 30 0 0
RTOR Reduction (vph) 0 42 0 0 0 0
Lane Group Flow (vph) 1077 172 0 48 0 0
Heavy Vehicles (%) 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 44.0 44.0 3.0
Effective Green, g (s) 45.0 45.0 4.0
Actuated g/C Ratio 0.75 0.75 0.07
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1270 1197 124
v/s Ratio Prot c0.64 c0.03
v/s Ratio Perm 0.11
v/c Ratio 0.85 0.14 0.39
Uniform Delay, d1 5.2 2.1 26.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 5.5 0.1 2.0
Delay (s) 10.6 2.2 28.8
Level of Service B A C
Approach Delay (s) 9.2 28.8 0.0
Approach LOS A C A

Intersection Summary
HCM 2000 Control Delay 9.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 21 426 11 1064 548 761
v/c Ratio 0.22 0.11 0.80 0.07 0.87 0.79 0.30
Control Delay 5.5 34.2 20.8 22.2 39.0 30.8 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.5 34.2 20.8 22.2 39.0 30.8 9.4
Queue Length 50th (m) 0.0 3.9 16.3 1.4 102.3 96.0 53.0
Queue Length 95th (m) 0.0 9.4 46.3 5.6 130.2 m#173.3 m68.6
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 130 418 773 157 1266 694 2505
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.16 0.05 0.55 0.07 0.84 0.79 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 20 0 400 10 945 55 515 700 15
Future Volume (vph) 15 0 5 20 0 400 10 945 55 515 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3410 1694 3383
Flt Permitted 0.23 0.74 1.00 0.36 1.00 0.11 1.00
Satd. Flow (perm) 259 1230 1615 427 3410 190 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 21 0 426 11 1005 59 548 745 16
RTOR Reduction (vph) 0 18 0 0 289 0 0 5 0 0 1 0
Lane Group Flow (vph) 0 3 0 21 137 0 11 1059 0 548 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 14.0 14.0 14.0 34.6 34.6 73.0 73.0
Effective Green, g (s) 15.0 15.0 15.0 35.6 35.6 74.0 74.0
Actuated g/C Ratio 0.15 0.15 0.15 0.36 0.36 0.74 0.74
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 184 242 152 1213 688 2503
v/s Ratio Prot c0.08 c0.31 c0.29 0.22
v/s Ratio Perm 0.01 0.02 0.03 0.30
v/c Ratio 0.08 0.11 0.57 0.07 0.87 0.80 0.30
Uniform Delay, d1 36.6 36.8 39.5 21.3 30.1 22.2 4.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.76
Incremental Delay, d2 0.9 0.3 3.0 0.9 8.9 5.2 0.3
Delay (s) 37.5 37.0 42.5 22.2 39.0 27.4 7.9
Level of Service D D D C D C A
Approach Delay (s) 37.5 42.2 38.8 16.1
Approach LOS D D D B

Intersection Summary
HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Background (With South Parking Lot)
8: Cooke Boulevard & Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 5 470 45 35 225 0 110 0 40 0 5 25
Future Volume (Veh/h) 5 470 45 35 225 0 110 0 40 0 5 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Hourly flow rate (vph) 5 573 55 43 274 0 134 0 49 0 5 27
Pedestrians 5
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.88 0.88 0.88 0.88 0.88 0.88
vC, conflicting volume 274 628 1000 970 606 1024 998 274
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 274 504 929 895 479 957 927 274
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 95 30 100 90 100 98 96
cM capacity (veh/h) 1289 938 192 233 515 180 223 765

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 633 317 183 32
Volume Left 5 43 134 0
Volume Right 55 0 49 27
cSH 1289 938 231 555
Volume to Capacity 0.00 0.05 0.79 0.06
Queue Length 95th (m) 0.1 1.2 46.4 1.5
Control Delay (s) 0.1 1.7 61.6 11.9
Lane LOS A A F B
Approach Delay (s) 0.1 1.7 61.6 11.9
Approach LOS F B

Intersection Summary
Average Delay 10.5
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Background (With South Parking Lot)
9: Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 510 260 0 0 0
Future Volume (Veh/h) 0 510 260 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 554 283 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked 0.94
vC, conflicting volume 283 837 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 283 795 283
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1279 335 756

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 554 283 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1279 1700 1700
Volume to Capacity 0.00 0.17 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 30.2% ICU Level of Service A
Analysis Period (min) 15



Queues Future Background (With South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 548 957 80 611 80 277 282 223 271
v/c Ratio 0.92 0.59 0.30 0.72 0.20 0.75 0.83 0.46 0.46
Control Delay 48.3 23.9 17.7 33.6 22.7 52.1 48.8 37.2 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 23.9 17.7 33.6 22.7 52.1 48.8 37.2 6.5
Queue Length 50th (m) 97.4 83.8 7.7 50.6 11.3 56.6 46.0 43.1 0.0
Queue Length 95th (m) #178.7 111.4 15.5 69.1 21.2 81.8 #90.6 65.0 19.9
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 596 1616 285 907 401 461 340 516 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.59 0.28 0.67 0.20 0.60 0.83 0.43 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 515 775 125 75 320 255 75 205 55 265 210 255
Future Volume (vph) 515 775 125 75 320 255 75 205 55 265 210 255
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3163 1723 1779 1613 1810 1446
Flt Permitted 0.17 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 301 3411 527 3163 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 548 824 133 80 340 271 80 218 59 282 223 271
RTOR Reduction (vph) 0 11 0 0 133 0 0 10 0 0 0 198
Lane Group Flow (vph) 548 946 0 80 478 0 80 267 0 282 223 73
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.1 49.6 29.8 23.3 27.9 21.8 37.9 28.8 28.8
Effective Green, g (s) 60.1 50.6 31.8 24.3 29.9 22.8 38.9 29.8 29.8
Actuated g/C Ratio 0.55 0.46 0.29 0.22 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 587 1569 230 698 343 368 324 490 391
v/s Ratio Prot c0.29 0.28 0.02 c0.15 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.22 0.08 0.05 0.20 0.05
v/c Ratio 0.93 0.60 0.35 0.68 0.23 0.73 0.87 0.46 0.19
Uniform Delay, d1 27.6 22.2 29.2 39.3 30.6 40.7 29.4 33.3 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.0 1.7 0.9 5.4 0.4 7.0 21.6 0.7 0.2
Delay (s) 49.6 23.9 30.1 44.7 30.9 47.7 51.0 34.0 31.0
Level of Service D C C D C D D C C
Approach Delay (s) 33.3 43.0 43.9 39.2
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 37.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 100 1089 683 155
v/c Ratio 0.17 0.46 0.33 0.64
Control Delay 4.4 7.0 9.7 38.1
Queue Delay 0.0 0.5 0.0 0.0
Total Delay 4.4 7.5 9.7 38.1
Queue Length 50th (m) 4.1 40.9 30.4 24.7
Queue Length 95th (m) 10.8 68.8 52.5 m38.8
Internal Link Dist (m) 133.0 135.9 318.4
Turn Bay Length (m) 60.0
Base Capacity (vph) 626 2378 2075 382
Starvation Cap Reductn 0 746 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.16 0.67 0.33 0.41

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 90 980 535 80 85 55
Future Volume (vph) 90 980 535 80 85 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.98 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3282 3228 1380
Flt Permitted 0.36 1.00 1.00 0.97
Satd. Flow (perm) 642 3282 3228 1380
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 100 1089 594 89 94 61
RTOR Reduction (vph) 0 0 8 0 27 0
Lane Group Flow (vph) 100 1089 675 0 128 0
Heavy Vehicles (%) 7% 10% 9% 4% 36% 12%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 71.5 71.5 62.5 14.5
Effective Green, g (s) 72.5 72.5 63.5 15.5
Actuated g/C Ratio 0.72 0.72 0.64 0.16
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 538 2379 2049 213
v/s Ratio Prot 0.01 c0.33 0.21
v/s Ratio Perm 0.12 c0.09
v/c Ratio 0.19 0.46 0.33 0.60
Uniform Delay, d1 4.2 5.7 8.4 39.4
Progression Factor 1.00 1.00 1.00 0.85
Incremental Delay, d2 0.2 0.6 0.4 4.6
Delay (s) 4.3 6.3 8.9 38.2
Level of Service A A A D
Approach Delay (s) 6.1 8.9 38.2
Approach LOS A A D

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 1335 77 15
v/c Ratio 0.41 0.02 0.07
Control Delay 2.1 1.5 19.9
Queue Delay 0.0 0.0 0.0
Total Delay 2.1 1.5 19.9
Queue Length 50th (m) 0.0 0.0 0.8
Queue Length 95th (m) 55.4 3.2 6.8
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3133 3163 373
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.43 0.02 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1280 15 0 75 15 0
Future Volume (vph) 1280 15 0 75 15 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3507 3539 943
Flt Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3507 3539 943
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 1320 15 0 77 15 0
RTOR Reduction (vph) 1 0 0 0 0 0
Lane Group Flow (vph) 1334 0 0 77 15 0
Heavy Vehicles (%) 2% 71% 0% 2% 85% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 33.6 33.6 1.2
Effective Green, g (s) 34.6 34.6 2.2
Actuated g/C Ratio 0.71 0.71 0.05
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2486 2509 42
v/s Ratio Prot c0.38 0.02 c0.02
v/s Ratio Perm
v/c Ratio 0.54 0.03 0.36
Uniform Delay, d1 3.3 2.1 22.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 5.1
Delay (s) 3.6 2.1 27.8
Level of Service A A C
Approach Delay (s) 3.6 2.1 27.8
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 103 93 57 412 912 170 810
v/c Ratio 0.50 0.40 0.21 0.40 0.45 0.33 0.39
Control Delay 48.2 44.0 5.1 6.1 9.1 5.0 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 48.2 44.0 5.1 6.1 9.2 5.0 10.7
Queue Length 50th (m) 19.9 17.7 0.0 8.1 15.4 6.8 37.8
Queue Length 95th (m) 35.0 31.6 5.5 33.2 69.7 15.0 61.3
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 509 575 546 1070 2041 529 2098
Starvation Cap Reductn 0 0 0 0 219 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.16 0.10 0.39 0.50 0.32 0.39

Intersection Summary

HCM Signalized Intersection Capacity AnalysisFuture Background (With South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 100 90 55 400 385 500 165 600 185
Future Volume (vph) 0 0 0 100 90 55 400 385 500 165 600 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.92 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 3105 3194 1711 3414
Flt Permitted 0.95 1.00 1.00 0.33 1.00 0.26 1.00
Satd. Flow (perm) 1544 1743 1479 1070 3194 472 3414
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 103 93 57 412 397 515 170 619 191
RTOR Reduction (vph) 0 0 0 0 0 49 0 158 0 0 19 0
Lane Group Flow (vph) 0 0 0 103 93 8 412 754 0 170 791 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.2 12.2 12.2 66.9 58.0 70.7 59.9
Effective Green, g (s) 13.2 13.2 13.2 70.9 59.0 72.7 60.9
Actuated g/C Ratio 0.13 0.13 0.13 0.71 0.59 0.73 0.61
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 203 230 195 980 1884 489 2079
v/s Ratio Prot c0.07 0.05 c0.05 0.24 c0.04 0.23
v/s Ratio Perm 0.01 c0.25 0.21
v/c Ratio 0.51 0.40 0.04 0.42 0.40 0.35 0.38
Uniform Delay, d1 40.4 39.8 37.9 5.0 11.0 4.8 9.9
Progression Factor 1.00 1.00 1.00 1.67 1.23 1.00 1.00
Incremental Delay, d2 2.0 1.2 0.1 0.3 0.6 0.4 0.5
Delay (s) 42.4 41.0 37.9 8.6 14.1 5.3 10.5
Level of Service D D D A B A B
Approach Delay (s) 0.0 40.9 12.4 9.6
Approach LOS A D B A

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 321 305 505 21 74 774 658 400 768
v/c Ratio 0.79 0.69 0.93 0.10 0.32 0.54 0.79 0.50 0.41
Control Delay 58.5 50.7 49.3 52.9 3.6 29.6 24.6 14.5 17.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.5 50.7 49.3 52.9 3.6 29.6 24.6 14.5 17.7
Queue Length 50th (m) 74.0 68.2 70.9 2.5 0.0 80.2 83.0 24.7 61.4
Queue Length 95th (m) #125.6 103.6 #145.2 6.9 0.2 101.0 #157.5 31.8 73.3
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 410 451 546 215 233 1464 839 865 1916
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.68 0.92 0.10 0.32 0.53 0.78 0.46 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisFuture Background (With South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 480 20 0 70 0 735 625 380 730 0
Future Volume (vph) 305 290 480 20 0 70 0 735 625 380 730 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3471 1553 3224 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.25 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3471 1553 842 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 505 21 0 74 0 774 658 400 768 0
RTOR Reduction (vph) 0 0 179 0 0 69 0 0 190 0 0 0
Lane Group Flow (vph) 321 305 326 21 0 5 0 774 468 400 768 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 27.7 27.7 27.7 6.4 6.4 47.3 47.3 62.9 62.9
Effective Green, g (s) 28.7 28.7 28.7 7.4 7.4 48.3 48.3 65.4 63.9
Actuated g/C Ratio 0.24 0.24 0.24 0.06 0.06 0.40 0.40 0.55 0.53
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 405 445 363 176 88 1397 625 758 1813
v/s Ratio Prot 0.19 0.16 c0.01 0.00 0.22 c0.07 0.23
v/s Ratio Perm c0.21 c0.30 0.22
v/c Ratio 0.79 0.69 0.90 0.12 0.05 0.55 0.75 0.53 0.42
Uniform Delay, d1 42.9 41.5 44.2 53.2 53.0 27.6 30.7 15.7 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 4.3 23.8 0.3 0.2 1.6 8.0 0.7 0.7
Delay (s) 53.1 45.9 68.0 53.5 53.2 29.2 38.7 16.3 17.7
Level of Service D D E D D C D B B
Approach Delay (s) 57.8 53.3 33.5 17.2
Approach LOS E D C B

Intersection Summary
HCM 2000 Control Delay 36.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 21 21 426 11 1064 548 761
v/c Ratio 0.22 0.15 0.75 0.08 0.92 0.70 0.29
Control Delay 5.2 40.3 12.4 24.2 44.7 23.5 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.2 40.3 12.4 24.2 44.7 23.5 3.9
Queue Length 50th (m) 0.0 4.0 0.0 1.4 101.7 68.6 16.0
Queue Length 95th (m) 0.0 10.3 24.8 6.1 #157.3 #137.3 35.9
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 158 418 836 144 1162 782 2626
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.05 0.51 0.08 0.92 0.70 0.29

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisFuture Background (With South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 20 0 400 10 945 55 515 700 15
Future Volume (vph) 15 0 5 20 0 400 10 945 55 515 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3410 1694 3383
Flt Permitted 0.31 0.74 1.00 0.36 1.00 0.11 1.00
Satd. Flow (perm) 340 1230 1615 427 3410 198 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 21 0 426 11 1005 59 548 745 16
RTOR Reduction (vph) 0 19 0 0 377 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 2 0 21 49 0 11 1060 0 548 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.4 10.4 10.4 33.0 33.0 76.6 76.6
Effective Green, g (s) 11.4 11.4 11.4 34.0 34.0 77.6 77.6
Actuated g/C Ratio 0.11 0.11 0.11 0.34 0.34 0.78 0.78
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 140 184 145 1159 775 2625
v/s Ratio Prot c0.03 c0.31 c0.29 0.22
v/s Ratio Perm 0.01 0.02 0.03 0.25
v/c Ratio 0.06 0.15 0.26 0.08 0.91 0.71 0.29
Uniform Delay, d1 39.5 39.9 40.5 22.4 31.6 18.5 3.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.5 0.8 1.0 12.5 3.0 0.3
Delay (s) 40.2 40.4 41.2 23.4 44.2 21.4 3.5
Level of Service D D D C D C A
Approach Delay (s) 40.2 41.2 43.9 11.0
Approach LOS D D D B

Intersection Summary
HCM 2000 Control Delay 28.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 548 957 80 611 80 277 282 223 271
v/c Ratio 0.92 0.59 0.30 0.72 0.20 0.75 0.83 0.46 0.46
Control Delay 48.3 23.9 17.7 33.6 22.7 52.1 48.8 37.2 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.3 23.9 17.7 33.6 22.7 52.1 48.8 37.2 6.5
Queue Length 50th (m) 97.4 83.8 7.7 50.6 11.3 56.6 46.0 43.1 0.0
Queue Length 95th (m) #178.7 111.4 15.5 69.1 21.2 81.8 #90.6 65.0 19.9
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 596 1616 285 907 401 461 340 516 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.59 0.28 0.67 0.20 0.60 0.83 0.43 0.45

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisFuture Background (With South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 515 775 125 75 320 255 75 205 55 265 210 255
Future Volume (vph) 515 775 125 75 320 255 75 205 55 265 210 255
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3163 1723 1779 1613 1810 1446
Flt Permitted 0.17 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 301 3411 527 3163 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 548 824 133 80 340 271 80 218 59 282 223 271
RTOR Reduction (vph) 0 11 0 0 133 0 0 10 0 0 0 198
Lane Group Flow (vph) 548 946 0 80 478 0 80 267 0 282 223 73
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.1 49.6 29.8 23.3 27.9 21.8 37.9 28.8 28.8
Effective Green, g (s) 60.1 50.6 31.8 24.3 29.9 22.8 38.9 29.8 29.8
Actuated g/C Ratio 0.55 0.46 0.29 0.22 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 587 1569 230 698 343 368 324 490 391
v/s Ratio Prot c0.29 0.28 0.02 c0.15 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.22 0.08 0.05 0.20 0.05
v/c Ratio 0.93 0.60 0.35 0.68 0.23 0.73 0.87 0.46 0.19
Uniform Delay, d1 27.6 22.2 29.2 39.3 30.6 40.7 29.4 33.3 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.0 1.7 0.9 5.4 0.4 7.0 21.6 0.7 0.2
Delay (s) 49.6 23.9 30.1 44.7 30.9 47.7 51.0 34.0 31.0
Level of Service D C C D C D D C C
Approach Delay (s) 33.3 43.0 43.9 39.2
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 37.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 305 505 179 874 1021 121 757
v/c Ratio 0.53 0.79 0.27 1.65 0.68 0.42 0.76
Control Delay 32.7 42.4 4.9 321.4 30.3 17.1 38.8
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 32.7 42.4 4.9 321.4 30.5 17.1 38.8
Queue Length 50th (m) 53.4 99.2 0.0 ~273.2 110.5 12.3 77.2
Queue Length 95th (m) 84.2 #156.1 15.3 #347.5 117.9 20.2 90.2
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 579 643 656 530 1724 293 1417
Starvation Cap Reductn 0 0 0 0 175 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.53 0.79 0.27 1.65 0.66 0.41 0.53

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 290 480 170 830 725 245 115 540 180
Future Volume (vph) 0 0 0 290 480 170 830 725 245 115 540 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1694 3387 1728 3391
Flt Permitted 0.95 1.00 1.00 0.19 1.00 0.25 1.00
Satd. Flow (perm) 1694 1881 1575 336 3387 457 3391
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 305 505 179 874 763 258 121 568 189
RTOR Reduction (vph) 0 0 0 0 0 118 0 35 0 0 36 0
Lane Group Flow (vph) 0 0 0 305 505 61 874 986 0 121 721 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 36.6 36.6 36.6 57.4 46.4 38.0 30.0
Effective Green, g (s) 37.6 37.6 37.6 59.9 47.4 40.0 31.0
Actuated g/C Ratio 0.34 0.34 0.34 0.54 0.43 0.36 0.28
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 579 642 538 515 1459 270 955
v/s Ratio Prot 0.18 c0.27 c0.42 0.29 0.04 c0.21
v/s Ratio Perm 0.04 0.51 0.13
v/c Ratio 0.53 0.79 0.11 1.70 0.68 0.45 0.76
Uniform Delay, d1 29.1 32.6 24.8 27.5 25.1 24.0 36.0
Progression Factor 1.00 1.00 1.00 0.92 1.17 1.00 1.00
Incremental Delay, d2 0.9 6.3 0.1 320.1 2.0 1.2 5.5
Delay (s) 29.9 38.9 24.9 345.5 31.3 25.2 41.6
Level of Service C D C F C C D
Approach Delay (s) 0.0 33.6 176.2 39.3
Approach LOS A C F D

Intersection Summary
HCM 2000 Control Delay 106.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 107.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 330 309 1606 883
v/c Ratio 0.65 0.74 0.63 0.35
Control Delay 49.1 26.2 10.1 6.5
Queue Delay 0.0 4.0 0.6 0.2
Total Delay 49.1 30.2 10.7 6.8
Queue Length 50th (m) 36.4 22.3 92.8 37.6
Queue Length 95th (m) 49.2 52.5 m40.7 48.8
Internal Link Dist (m) 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 583 453 2556 2556
Starvation Cap Reductn 0 0 516 820
Spillback Cap Reductn 0 81 427 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.57 0.83 0.79 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 310 0 290 0 1510 0 0 830 0
Future Volume (vph) 0 0 0 310 0 290 0 1510 0 0 830 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3134 1551 3505 3505
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3134 1551 3505 3505
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 330 0 309 0 1606 0 0 883 0
RTOR Reduction (vph) 0 0 0 0 0 169 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 330 0 140 0 1606 0 0 883 0
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 0% 8% 100% 3% 0% 3% 0% 0% 3% 0%
Turn Type Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 16.8 16.8 79.2 79.2
Effective Green, g (s) 17.8 17.8 80.2 80.2
Actuated g/C Ratio 0.16 0.16 0.73 0.73
Clearance Time (s) 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 507 250 2555 2555
v/s Ratio Prot c0.11 0.09 c0.46 0.25
v/s Ratio Perm
v/c Ratio 0.65 0.56 0.63 0.35
Uniform Delay, d1 43.2 42.5 7.5 5.4
Progression Factor 1.00 1.00 1.21 1.08
Incremental Delay, d2 3.0 2.7 0.3 0.3
Delay (s) 46.2 45.2 9.3 6.1
Level of Service D D A A
Approach Delay (s) 0.0 45.7 9.3 6.1
Approach LOS A D A A

Intersection Summary
HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 232 162 379 56 288 1495 364 788
v/c Ratio 0.76 0.48 0.79 0.18 0.71 1.24 1.00 0.42
Control Delay 59.0 45.1 28.3 46.1 16.0 137.8 83.9 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.0 45.1 28.3 46.1 16.0 137.8 83.9 21.4
Queue Length 50th (m) 48.6 32.1 28.2 6.2 0.6 ~220.7 ~84.1 70.6
Queue Length 95th (m) #87.4 55.0 #77.8 11.9 26.5 #266.4 #139.2 72.4
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 325 357 491 431 455 1209 365 1871
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.45 0.77 0.13 0.63 1.24 1.00 0.42

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 375 55 0 285 0 995 485 360 780 0
Future Volume (vph) 230 160 375 55 0 285 0 995 485 360 780 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3344 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3344 177 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 379 56 0 288 0 1005 490 364 788 0
RTOR Reduction (vph) 0 0 199 0 0 258 0 54 0 0 0 0
Lane Group Flow (vph) 232 162 180 56 0 30 0 1441 0 364 788 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 19.1 19.1 19.1 9.6 9.6 37.0 58.3 58.3
Effective Green, g (s) 20.1 20.1 20.1 10.6 10.6 38.0 59.3 59.3
Actuated g/C Ratio 0.18 0.18 0.18 0.10 0.10 0.35 0.54 0.54
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 337 277 304 148 1155 358 1871
v/s Ratio Prot c0.14 0.09 0.02 c0.02 c0.43 c0.18 0.23
v/s Ratio Perm 0.12 0.37
v/c Ratio 0.76 0.48 0.65 0.18 0.21 1.25 1.02 0.42
Uniform Delay, d1 42.6 40.3 41.7 45.7 45.8 36.0 34.1 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.75 1.32 1.30
Incremental Delay, d2 10.3 1.1 5.2 0.3 0.7 117.2 50.2 0.7
Delay (s) 52.9 41.4 46.8 46.0 46.5 144.3 95.4 20.3
Level of Service D D D D D F F C
Approach Delay (s) 47.5 46.4 144.3 44.0
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 84.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 797 26 218
v/c Ratio 0.83 0.03 0.53
Control Delay 21.0 3.1 23.7
Queue Delay 0.0 0.0 0.0
Total Delay 21.0 3.1 23.7
Queue Length 50th (m) 60.1 0.0 19.8
Queue Length 95th (m) #148.8 2.9 36.7
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 965 939 1149
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.83 0.03 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 765 25 175 35 0 0
Future Volume (vph) 765 25 175 35 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.96
Satd. Flow (prot) 1662 1597 1824
Flt Permitted 0.95 1.00 0.96
Satd. Flow (perm) 1662 1597 1824
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 797 26 182 36 0 0
RTOR Reduction (vph) 0 11 0 0 0 0
Lane Group Flow (vph) 797 15 0 218 0 0
Heavy Vehicles (%) 5% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 32.3 32.3 12.0
Effective Green, g (s) 33.3 33.3 13.0
Actuated g/C Ratio 0.58 0.58 0.23
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 965 928 413
v/s Ratio Prot c0.48 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.83 0.02 0.53
Uniform Delay, d1 9.7 5.1 19.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.0 1.2
Delay (s) 15.5 5.1 20.7
Level of Service B A C
Approach Delay (s) 15.2 20.7 0.0
Approach LOS B C A

Intersection Summary
HCM 2000 Control Delay 16.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 57.3 Sum of lost time (s) 11.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 46 758 10 784 351 897
v/c Ratio 0.04 0.08 0.86 0.08 0.75 1.02 0.55
Control Delay 0.2 21.4 27.4 21.1 29.4 84.3 35.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 21.4 27.4 21.1 29.4 84.3 35.7
Queue Length 50th (m) 0.0 6.0 90.1 1.4 79.5 ~69.3 95.2
Queue Length 95th (m) 0.0 15.3 #191.5 m1.5 m90.1 m#108.4 95.3
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 463 590 880 218 1712 346 2325
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.04 0.08 0.86 0.05 0.46 1.01 0.39

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 45 0 735 10 735 25 340 860 10
Future Volume (vph) 10 0 10 45 0 735 10 735 25 340 860 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1574 1740 1575 1308 3420 1710 3504
Flt Permitted 0.61 0.74 1.00 0.32 1.00 0.16 1.00
Satd. Flow (perm) 991 1363 1575 437 3420 282 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 46 0 758 10 758 26 351 887 10
RTOR Reduction (vph) 0 11 0 0 198 0 0 3 0 0 1 0
Lane Group Flow (vph) 0 9 0 46 560 0 10 781 0 351 896 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 46.7 46.7 46.7 32.4 32.4 50.3 50.3
Effective Green, g (s) 47.7 47.7 47.7 33.4 33.4 51.3 51.3
Actuated g/C Ratio 0.43 0.43 0.43 0.30 0.30 0.47 0.47
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 429 591 682 132 1038 337 1634
v/s Ratio Prot c0.36 c0.23 c0.15 0.26
v/s Ratio Perm 0.01 0.03 0.02 0.33
v/c Ratio 0.02 0.08 0.82 0.08 0.75 1.04 0.55
Uniform Delay, d1 17.8 18.3 27.4 27.3 34.6 27.0 21.0
Progression Factor 1.00 1.00 1.00 0.84 0.81 1.49 1.68
Incremental Delay, d2 0.0 0.1 7.9 0.5 2.2 57.1 1.2
Delay (s) 17.8 18.3 35.3 23.4 30.0 97.3 36.5
Level of Service B B D C C F D
Approach Delay (s) 17.8 34.3 29.9 53.6
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 41.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 20 210 50 55 625 0 105 20 40 5 5 10
Future Volume (Veh/h) 20 210 50 55 625 0 105 20 40 5 5 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.89 0.89 0.89 0.89 0.92 0.89 0.92 0.89 0.92 0.92 0.92
Hourly flow rate (vph) 22 236 56 62 702 0 118 22 45 5 5 11
Pedestrians 15
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89
vC, conflicting volume 702 292 1148 1134 279 1205 1162 702
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 702 136 1102 1087 122 1167 1118 702
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 95 20 88 94 96 97 97
cM capacity (veh/h) 895 1293 148 178 818 121 170 438

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 314 764 185 21
Volume Left 22 62 118 5
Volume Right 56 0 45 11
cSH 895 1293 190 219
Volume to Capacity 0.02 0.05 0.97 0.10
Queue Length 95th (m) 0.6 1.2 64.3 2.5
Control Delay (s) 0.9 1.2 109.7 23.2
Lane LOS A A F C
Approach Delay (s) 0.9 1.2 109.7 23.2
Approach LOS F C

Intersection Summary
Average Delay 17.1
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
9: Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 255 680 0 0 0
Future Volume (Veh/h) 0 255 680 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 277 739 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 739 1016 739
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 739 1016 739
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 867 264 417

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 277 739 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 867 1700 1700
Volume to Capacity 0.00 0.43 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15



Queues Future Background (With South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 216 603 72 1330 113 309 366 222 330
v/c Ratio 0.79 0.38 0.17 0.99 0.31 0.93 1.01 0.43 0.51
Control Delay 44.5 20.8 6.6 49.7 24.7 77.3 63.6 15.8 9.2
Queue Delay 0.0 0.0 0.0 20.4 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 20.8 6.6 70.2 24.7 77.3 63.6 15.8 9.2
Queue Length 50th (m) 31.0 46.2 4.9 ~172.8 16.2 67.1 ~7.2 32.0 55.3
Queue Length 95th (m) #64.8 63.4 m4.1 #209.7 28.9 #121.2 #119.2 65.2 64.3
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 298 1585 526 1337 364 334 361 518 646
Starvation Cap Reductn 0 0 0 81 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.38 0.14 1.06 0.31 0.93 1.01 0.43 0.51

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 520 65 70 965 325 110 235 65 355 215 320
Future Volume (vph) 210 520 65 70 965 325 110 235 65 355 215 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3467 1639 3365 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.41 1.00 0.62 1.00 0.19 1.00 1.00
Satd. Flow (perm) 152 3467 710 3365 1105 1789 344 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 216 536 67 72 995 335 113 242 67 366 222 330
RTOR Reduction (vph) 0 8 0 0 29 0 0 9 0 0 0 240
Lane Group Flow (vph) 216 595 0 72 1301 0 113 300 0 366 222 90
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 58.0 48.5 48.3 41.8 26.0 19.0 39.0 29.0 29.0
Effective Green, g (s) 59.0 49.5 50.3 42.8 28.0 20.0 40.0 30.0 30.0
Actuated g/C Ratio 0.54 0.45 0.46 0.39 0.25 0.18 0.36 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 1560 388 1309 324 325 348 518 406
v/s Ratio Prot c0.10 0.17 0.01 c0.39 0.03 c0.17 c0.17 0.12
v/s Ratio Perm 0.33 0.07 0.06 0.21 0.06
v/c Ratio 0.80 0.38 0.19 0.99 0.35 0.92 1.05 0.43 0.22
Uniform Delay, d1 29.3 20.1 17.0 33.5 32.7 44.2 29.6 32.9 31.0
Progression Factor 1.00 1.00 0.52 0.85 1.00 1.00 0.32 0.40 1.77
Incremental Delay, d2 15.5 0.7 0.2 20.8 0.7 30.7 61.2 0.5 0.3
Delay (s) 44.8 20.8 9.0 49.3 33.4 75.0 70.6 13.7 55.2
Level of Service D C A D C E E B E
Approach Delay (s) 27.1 47.2 63.8 51.3
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 45.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 101.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 62 851 1372 196
v/c Ratio 0.21 0.35 0.63 0.69
Control Delay 4.7 4.5 14.2 51.5
Queue Delay 0.0 0.2 0.8 0.0
Total Delay 4.7 4.7 15.0 51.6
Queue Length 50th (m) 1.5 14.8 90.6 38.0
Queue Length 95th (m) m7.3 m49.3 141.7 m40.6
Internal Link Dist (m) 136.1 132.2 314.3
Turn Bay Length (m) 60.0
Base Capacity (vph) 372 2460 2168 405
Starvation Cap Reductn 0 732 0 0
Spillback Cap Reductn 0 0 438 3
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.17 0.49 0.79 0.49

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 60 825 1245 85 115 75
Future Volume (vph) 60 825 1245 85 115 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3374 3294 1625
Flt Permitted 0.14 1.00 1.00 0.97
Satd. Flow (perm) 248 3374 3294 1625
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 62 851 1284 88 119 77
RTOR Reduction (vph) 0 0 3 0 23 0
Lane Group Flow (vph) 62 851 1369 0 173 0
Confl. Peds. (#/hr) 10 10
Confl. Bikes (#/hr) 10
Heavy Vehicles (%) 7% 7% 7% 5% 9% 5%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 79.2 79.2 70.7 16.8
Effective Green, g (s) 80.2 80.2 71.7 17.8
Actuated g/C Ratio 0.73 0.73 0.65 0.16
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 265 2459 2147 262
v/s Ratio Prot 0.01 c0.25 c0.42
v/s Ratio Perm 0.16 c0.11
v/c Ratio 0.23 0.35 0.64 0.66
Uniform Delay, d1 6.8 5.4 11.4 43.2
Progression Factor 0.86 0.70 1.00 1.08
Incremental Delay, d2 0.3 0.3 1.5 5.7
Delay (s) 6.1 4.1 12.9 52.5
Level of Service A A B D
Approach Delay (s) 4.2 12.9 52.5
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot) 
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 1183 388 18
v/c Ratio 0.36 0.11 0.07
Control Delay 1.9 1.4 16.6
Queue Delay 0.0 0.0 0.0
Total Delay 1.9 1.4 16.6
Queue Length 50th (m) 0.0 0.0 0.6
Queue Length 95th (m) 41.2 11.5 6.4
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3088 3199 427
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.38 0.12 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot) 
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 985 20 0 330 10 5
Future Volume (vph) 985 20 0 330 10 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 0.95
Flt Protected 1.00 1.00 0.97
Satd. Flow (prot) 3483 3610 1018
Flt Permitted 1.00 1.00 0.97
Satd. Flow (perm) 3483 3610 1018
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1159 24 0 388 12 6
RTOR Reduction (vph) 2 0 0 0 6 0
Lane Group Flow (vph) 1182 0 0 388 12 0
Heavy Vehicles (%) 2% 67% 0% 0% 100% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 31.9 31.9 1.1
Effective Green, g (s) 32.9 32.9 2.1
Actuated g/C Ratio 0.70 0.70 0.04
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2438 2527 45
v/s Ratio Prot c0.34 0.11 c0.01
v/s Ratio Perm
v/c Ratio 0.48 0.15 0.27
Uniform Delay, d1 3.2 2.4 21.7
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 3.3
Delay (s) 3.4 2.4 25.0
Level of Service A A C
Approach Delay (s) 3.4 2.4 25.0
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 47.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 305 505 179 874 1021 121 757
v/c Ratio 0.63 0.94 0.31 0.76 0.60 0.37 0.68
Control Delay 41.7 66.9 6.2 22.6 24.9 15.0 35.5
Queue Delay 0.0 0.0 0.0 0.0 0.5 0.0 0.0
Total Delay 41.7 66.9 6.2 22.7 25.3 15.0 35.5
Queue Length 50th (m) 61.2 113.5 0.0 51.9 104.2 9.6 72.7
Queue Length 95th (m) 92.4 #182.6 16.8 78.9 106.6 16.8 #111.7
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 482 535 576 1352 1724 328 1111
Starvation Cap Reductn 0 0 0 20 292 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.94 0.31 0.66 0.71 0.37 0.68

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 290 480 170 830 725 245 115 540 180
Future Volume (vph) 0 0 0 290 480 170 830 725 245 115 540 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 3285 3387 1728 3391
Flt Permitted 0.95 1.00 1.00 0.22 1.00 0.28 1.00
Satd. Flow (perm) 1694 1881 1575 760 3387 510 3391
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 305 505 179 874 763 258 121 568 189
RTOR Reduction (vph) 0 0 0 0 0 128 0 31 0 0 27 0
Lane Group Flow (vph) 0 0 0 305 505 51 874 990 0 121 730 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 30.3 30.3 30.3 63.7 53.0 41.9 34.2
Effective Green, g (s) 31.3 31.3 31.3 66.2 54.0 43.9 35.2
Actuated g/C Ratio 0.28 0.28 0.28 0.60 0.49 0.40 0.32
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 482 535 448 1123 1662 299 1085
v/s Ratio Prot 0.18 c0.27 c0.21 0.29 0.03 c0.22
v/s Ratio Perm 0.03 0.26 0.13
v/c Ratio 0.63 0.94 0.11 0.78 0.60 0.40 0.67
Uniform Delay, d1 34.3 38.5 29.1 17.5 20.1 21.4 32.4
Progression Factor 1.00 1.00 1.00 1.42 1.24 1.00 1.00
Incremental Delay, d2 2.7 25.5 0.1 2.7 1.2 0.9 3.3
Delay (s) 37.0 64.0 29.2 27.7 26.3 22.3 35.7
Level of Service D E C C C C D
Approach Delay (s) 0.0 49.4 26.9 33.9
Approach LOS A D C C

Intersection Summary
HCM 2000 Control Delay 34.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 232 162 379 56 288 1005 490 364 788
v/c Ratio 0.80 0.51 0.86 0.20 0.74 0.66 0.55 0.54 0.41
Control Delay 64.7 47.4 39.2 48.1 19.1 21.8 3.8 17.7 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.7 47.4 39.2 48.1 19.1 21.8 3.8 17.7 14.9
Queue Length 50th (m) 48.0 31.7 35.4 6.2 2.1 105.4 15.3 25.9 59.7
Queue Length 95th (m) #94.6 56.3 #94.6 12.6 #35.8 m122.7 m8.6 32.3 55.8
Internal Link Dist (m) 253.6 353.3 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 297 327 445 297 396 1540 888 770 1977
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.50 0.85 0.19 0.73 0.65 0.55 0.47 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 375 55 0 285 0 995 485 360 780 0
Future Volume (vph) 230 160 375 55 0 285 0 995 485 360 780 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3574 1524 3255 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.17 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3574 1524 566 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 379 56 0 288 0 1005 490 364 788 0
RTOR Reduction (vph) 0 0 177 0 0 253 0 0 233 0 0 0
Lane Group Flow (vph) 232 162 202 56 0 35 0 1005 257 364 788 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 18.1 18.1 18.1 8.8 8.8 46.1 46.1 60.1 60.1
Effective Green, g (s) 19.1 19.1 19.1 9.8 9.8 47.1 47.1 62.6 61.1
Actuated g/C Ratio 0.17 0.17 0.17 0.09 0.09 0.43 0.43 0.57 0.56
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 320 264 281 136 1530 652 652 1927
v/s Ratio Prot c0.14 0.09 0.02 c0.02 c0.28 c0.07 0.23
v/s Ratio Perm 0.13 0.17 0.25
v/c Ratio 0.80 0.51 0.77 0.20 0.26 0.66 0.39 0.56 0.41
Uniform Delay, d1 43.6 41.2 43.3 46.5 46.7 25.0 21.6 14.6 14.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.79 0.47 1.50 1.00
Incremental Delay, d2 14.0 1.3 12.4 0.4 1.0 1.5 1.2 1.0 0.6
Delay (s) 57.6 42.4 55.8 46.8 47.7 21.2 11.3 22.8 14.7
Level of Service E D E D D C B C B
Approach Delay (s) 53.5 47.6 18.0 17.3
Approach LOS D D B B

Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 46 758 10 784 351 897
v/c Ratio 0.08 0.11 0.91 0.05 0.55 0.72 0.42
Control Delay 0.6 29.1 27.8 16.2 17.4 25.7 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.6 29.1 27.8 16.2 17.4 25.7 20.1
Queue Length 50th (m) 0.0 7.0 53.6 1.2 64.8 57.6 85.0
Queue Length 95th (m) 0.0 17.8 #149.5 m1.3 m80.9 m62.9 m88.7
Internal Link Dist (m) 95.0 120.3 324.2 353.3
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 260 402 833 182 1428 642 2328
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.11 0.91 0.05 0.55 0.55 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 45 0 735 10 735 25 340 860 10
Future Volume (vph) 10 0 10 45 0 735 10 735 25 340 860 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1574 1740 1575 1308 3420 1710 3504
Flt Permitted 0.46 0.74 1.00 0.32 1.00 0.24 1.00
Satd. Flow (perm) 741 1363 1575 437 3420 425 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 46 0 758 10 758 26 351 887 10
RTOR Reduction (vph) 0 14 0 0 369 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 6 0 46 389 0 10 782 0 351 896 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 31.4 31.4 31.4 44.9 44.9 65.6 65.6
Effective Green, g (s) 32.4 32.4 32.4 45.9 45.9 66.6 66.6
Actuated g/C Ratio 0.29 0.29 0.29 0.42 0.42 0.61 0.61
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 218 401 463 182 1427 475 2121
v/s Ratio Prot c0.25 c0.23 c0.13 0.26
v/s Ratio Perm 0.01 0.03 0.02 0.32
v/c Ratio 0.03 0.11 0.84 0.05 0.55 0.74 0.42
Uniform Delay, d1 27.6 28.3 36.4 19.1 24.2 13.4 11.5
Progression Factor 1.00 1.00 1.00 0.70 0.66 1.64 1.65
Incremental Delay, d2 0.1 0.1 12.9 0.2 0.5 5.2 0.5
Delay (s) 27.6 28.5 49.3 13.6 16.3 27.1 19.6
Level of Service C C D B B C B
Approach Delay (s) 27.6 48.1 16.3 21.7
Approach LOS C D B C

Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background (With South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 216 603 72 1330 113 309 366 222 330
v/c Ratio 0.96 0.39 0.17 0.95 0.31 0.97 0.94 0.42 0.53
Control Delay 76.8 21.7 6.5 38.3 23.9 87.6 53.3 27.8 17.7
Queue Delay 0.0 0.0 0.0 8.4 0.0 0.0 0.0 0.0 0.0
Total Delay 76.8 21.7 6.5 46.7 23.9 87.6 53.3 27.8 17.7
Queue Length 50th (m) 32.8 47.1 0.0 153.2 15.9 67.9 74.1 45.2 48.3
Queue Length 95th (m) #82.4 64.6 m4.4 #192.4 28.4 #125.1 #125.6 67.9 67.0
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 226 1541 503 1406 370 319 391 528 622
Starvation Cap Reductn 0 0 0 78 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.39 0.14 1.00 0.31 0.97 0.94 0.42 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Background (With South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FB_PM_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 520 65 70 965 325 110 235 65 355 215 320
Future Volume (vph) 210 520 65 70 965 325 110 235 65 355 215 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3467 1640 3365 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.38 1.00 0.62 1.00 0.19 1.00 1.00
Satd. Flow (perm) 146 3467 652 3365 1105 1789 340 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 216 536 67 72 995 335 113 242 67 366 222 330
RTOR Reduction (vph) 0 8 0 0 30 0 0 9 0 0 0 209
Lane Group Flow (vph) 216 595 0 72 1300 0 113 300 0 366 222 121
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 56.6 47.0 50.2 43.6 26.0 18.2 40.4 29.6 29.6
Effective Green, g (s) 57.6 48.0 52.2 44.6 28.0 19.2 41.4 30.6 30.6
Actuated g/C Ratio 0.52 0.44 0.47 0.41 0.25 0.17 0.38 0.28 0.28
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 1512 377 1364 328 312 379 528 414
v/s Ratio Prot c0.10 0.17 0.01 c0.39 0.03 c0.17 c0.18 0.12
v/s Ratio Perm 0.41 0.08 0.06 0.19 0.08
v/c Ratio 0.97 0.39 0.19 0.95 0.34 0.96 0.97 0.42 0.29
Uniform Delay, d1 31.6 21.1 16.0 31.7 32.7 45.0 29.9 32.5 31.2
Progression Factor 1.00 1.00 0.50 0.81 1.00 1.00 0.76 0.77 2.38
Incremental Delay, d2 50.8 0.8 0.2 13.1 0.6 40.4 35.7 0.5 0.4
Delay (s) 82.4 21.9 8.1 38.9 33.4 85.4 58.3 25.3 74.5
Level of Service F C A D C F E C E
Approach Delay (s) 37.8 37.3 71.5 56.2
Approach LOS D D E E

Intersection Summary
HCM 2000 Control Delay 46.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 101.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 105 90 55 450 400 165 605
Future Volume (vph) 105 90 55 450 400 165 605
Lane Group Flow (vph) 108 93 57 464 953 170 815
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 7.0 8.0 7.0 8.0
Minimum Split (s) 40.0 40.0 40.0 10.0 31.0 10.0 31.0
Total Split (s) 20.0 20.0 20.0 22.0 55.0 25.0 58.0
Total Split (%) 20.0% 20.0% 20.0% 22.0% 55.0% 25.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 0.0 4.0 0.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -2.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None C-Min None C-Min
v/c Ratio 0.52 0.40 0.21 0.79 0.45 0.35 0.44
Control Delay 48.8 43.7 5.1 29.1 8.4 6.5 16.0
Queue Delay 0.0 0.0 0.0 0.4 0.1 0.0 0.0
Total Delay 48.8 43.7 5.1 29.4 8.5 6.5 16.0
Queue Length 50th (m) 20.9 17.6 0.0 50.4 27.4 6.8 44.2
Queue Length 95th (m) 36.5 31.5 5.5 104.3 53.9 15.0 86.0
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 224 253 289 636 2106 673 1948
Starvation Cap Reductn 0 0 0 21 215 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.37 0.20 0.75 0.50 0.25 0.42

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 105 90 55 450 400 525 165 605 185
Future Volume (vph) 0 0 0 105 90 55 450 400 525 165 605 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 1.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 1601 3193 1711 3415
Flt Permitted 0.95 1.00 1.00 0.29 1.00 0.29 1.00
Satd. Flow (perm) 1544 1743 1479 489 3193 528 3415
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 108 93 57 464 412 541 170 624 191
RTOR Reduction (vph) 0 0 0 0 0 49 0 181 0 0 28 0
Lane Group Flow (vph) 0 0 0 108 93 8 464 772 0 170 787 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.4 12.4 12.4 71.6 59.3 61.5 52.2
Effective Green, g (s) 13.4 13.4 13.4 73.6 60.3 63.5 53.2
Actuated g/C Ratio 0.13 0.13 0.13 0.74 0.60 0.64 0.53
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 233 198 564 1925 457 1816
v/s Ratio Prot c0.07 0.05 c0.15 0.24 0.04 c0.23
v/s Ratio Perm 0.01 0.45 0.20
v/c Ratio 0.52 0.40 0.04 0.82 0.40 0.37 0.43
Uniform Delay, d1 40.3 39.6 37.7 6.8 10.4 7.4 14.2
Progression Factor 1.00 1.00 1.00 3.21 1.36 1.00 1.00
Incremental Delay, d2 2.4 1.1 0.1 8.2 0.5 0.5 0.8
Delay (s) 42.7 40.7 37.8 29.9 14.6 7.9 15.0
Level of Service D D D C B A B
Approach Delay (s) 0.0 40.9 19.6 13.8
Approach LOS A D B B

Intersection Summary
HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBT WBL WBR NBT SBT
Lane Configurations
Traffic Volume (vph) 0 435 175 1200 710
Future Volume (vph) 0 435 175 1200 710
Lane Group Flow (vph) 5 453 182 1250 740
Turn Type NA Prot Prot NA NA
Protected Phases 8 7 7 2 6
Permitted Phases
Detector Phase 8 7 7 2 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 15.0 15.0 15.0 31.0 31.0
Total Split (s) 18.0 27.0 27.0 55.0 55.0
Total Split (%) 18.0% 27.0% 27.0% 55.0% 55.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Min C-Min
v/c Ratio 0.03 0.74 0.41 0.56 0.33
Control Delay 0.2 45.4 8.1 10.6 5.1
Queue Delay 0.0 0.0 0.0 0.3 0.0
Total Delay 0.2 45.4 8.1 10.9 5.1
Queue Length 50th (m) 0.0 44.5 0.0 60.2 14.5
Queue Length 95th (m) 0.0 61.6 17.7 m43.1 13.0
Internal Link Dist (m) 106.5 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 226 667 467 2248 2269
Starvation Cap Reductn 0 0 0 411 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.02 0.68 0.39 0.68 0.33

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 55 (55%), Referenced to phase 2:NBTL and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 5 435 0 175 0 1200 0 0 710 0
Future Volume (vph) 0 0 5 435 0 175 0 1200 0 0 710 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.97 1.00 0.95 0.95
Frt 0.86 1.00 0.85 1.00 1.00
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 984 3134 1521 3438 3471
Flt Permitted 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 984 3134 1521 3438 3471
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 0 0 5 453 0 182 0 1250 0 0 740 0
RTOR Reduction (vph) 0 5 0 0 0 146 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 453 0 36 0 1250 0 0 740 0
Heavy Vehicles (%) 0% 0% 67% 8% 0% 5% 0% 5% 0% 0% 4% 0%
Turn Type NA Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 1.6 18.6 18.6 58.8 58.8
Effective Green, g (s) 2.6 19.6 19.6 59.8 59.8
Actuated g/C Ratio 0.03 0.20 0.20 0.60 0.60
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 614 298 2055 2075
v/s Ratio Prot c0.00 c0.14 0.02 c0.36 0.21
v/s Ratio Perm
v/c Ratio 0.01 0.74 0.12 0.61 0.36
Uniform Delay, d1 47.4 37.8 33.1 12.7 10.3
Progression Factor 1.00 1.00 1.00 0.96 0.54
Incremental Delay, d2 0.1 4.6 0.2 0.1 0.4
Delay (s) 47.5 42.4 33.3 12.3 5.9
Level of Service D D C B A
Approach Delay (s) 47.5 39.8 12.3 5.9
Approach LOS D D B A

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 305 290 490 20 70 825 380 770
Future Volume (vph) 305 290 490 20 70 825 380 770
Lane Group Flow (vph) 321 305 516 21 74 1647 400 811
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Detector Phase 4 4 4 3 3 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 30.0 30.0 30.0 16.0 16.0 29.0 9.0 29.0
Total Split (s) 30.0 30.0 30.0 20.0 20.0 35.0 15.0 50.0
Total Split (%) 30.0% 30.0% 30.0% 20.0% 20.0% 35.0% 15.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 0.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Min None C-Min
v/c Ratio 0.76 0.65 0.88 0.08 0.27 1.50 1.04 0.48
Control Delay 46.6 40.5 33.4 42.6 2.3 248.5 84.4 19.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 40.5 33.4 42.6 2.3 248.5 84.4 19.6
Queue Length 50th (m) 59.0 54.3 48.1 2.0 0.0 ~231.3 ~88.4 79.4
Queue Length 95th (m) 90.6 83.0 #108.7 5.8 0.0 #267.8 #153.7 79.9
Internal Link Dist (m) 253.6 252.8 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 438 482 599 372 329 1097 384 1673
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.63 0.86 0.06 0.22 1.50 1.04 0.48

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 54 (54%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 145
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 490 20 0 70 0 825 740 380 770 0
Future Volume (vph) 305 290 490 20 0 70 0 825 740 380 770 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3225 1662 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.14 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3225 238 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 516 21 0 74 0 868 779 400 811 0
RTOR Reduction (vph) 0 0 208 0 0 69 0 166 0 0 0 0
Lane Group Flow (vph) 321 305 308 21 0 5 0 1481 0 400 811 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 24.1 24.1 24.1 6.4 6.4 26.4 46.5 46.5
Effective Green, g (s) 25.1 25.1 25.1 7.4 7.4 27.4 47.5 47.5
Actuated g/C Ratio 0.25 0.25 0.25 0.07 0.07 0.27 0.48 0.48
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 425 467 381 212 106 883 370 1617
v/s Ratio Prot 0.19 0.16 c0.01 0.00 c0.46 c0.20 0.24
v/s Ratio Perm c0.20 0.32
v/c Ratio 0.76 0.65 0.81 0.10 0.05 1.68 1.08 0.50
Uniform Delay, d1 34.6 33.5 35.2 43.2 43.0 36.3 28.9 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.48 1.04 0.99
Incremental Delay, d2 7.5 3.3 11.9 0.2 0.2 308.7 68.0 1.0
Delay (s) 42.1 36.8 47.1 43.4 43.2 326.1 98.2 19.0
Level of Service D D D D D F F B
Approach Delay (s) 42.9 43.3 326.1 45.2
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 157.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 105.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBL EBR NBT Ø2 Ø6
Lane Configurations
Traffic Volume (vph) 1025 180 25
Future Volume (vph) 1025 180 25
Lane Group Flow (vph) 1220 214 48
Turn Type Prot Perm NA
Protected Phases 2 6 4 2 6
Permitted Phases 2 6
Detector Phase 2 6 2 6 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0
Minimum Split (s) 15.0 29.0 29.0
Total Split (s) 42.0 36.0 36.0
Total Split (%) 53.8% 46% 46%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 3.0 2.0 2.0
Lost Time Adjust (s) -1.0
Total Lost Time (s) 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min
v/c Ratio 0.83 0.15 0.16
Control Delay 15.7 1.5 23.0
Queue Delay 0.0 0.0 0.0
Total Delay 15.7 1.5 23.0
Queue Length 50th (m) 0.0 0.0 4.0
Queue Length 95th (m) #208.5 7.1 11.8
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 1472 1407 1221
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.83 0.15 0.04

Intersection Summary
Cycle Length: 78
Actuated Cycle Length: 55.6
Natural Cycle: 90
Control Type: Semi Act-Uncoord
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
4: GO Station Access/Highway 403 EB Off-Ramp & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 1025 180 15 25 0 0
Future Volume (vph) 1025 180 15 25 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.98
Satd. Flow (prot) 1694 1597 1865
Flt Permitted 0.95 1.00 0.98
Satd. Flow (perm) 1694 1597 1865
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1220 214 18 30 0 0
RTOR Reduction (vph) 0 37 0 0 0 0
Lane Group Flow (vph) 1220 177 0 48 0 0
Heavy Vehicles (%) 3% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 44.0 44.0 3.0
Effective Green, g (s) 45.0 45.0 4.0
Actuated g/C Ratio 0.75 0.75 0.07
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1270 1197 124
v/s Ratio Prot c0.72 c0.03
v/s Ratio Perm 0.11
v/c Ratio 0.96 0.15 0.39
Uniform Delay, d1 6.7 2.1 26.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 16.7 0.1 2.0
Delay (s) 23.4 2.2 28.8
Level of Service C A C
Approach Delay (s) 20.2 28.8 0.0
Approach LOS C C A

Intersection Summary
HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
5: Waterdown Road & West Site Driveway AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 180 1385 10 0 1280
Future Volume (Veh/h) 0 180 1385 10 0 1280
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 196 1505 11 0 1391
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 101 277
pX, platoon unblocked 0.78 0.71 0.71
vC, conflicting volume 2206 758 1516
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1105 0 903
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 74 100
cM capacity (veh/h) 161 768 530

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 196 1003 513 696 696
Volume Left 0 0 0 0 0
Volume Right 196 0 11 0 0
cSH 768 1700 1700 1700 1700
Volume to Capacity 0.26 0.59 0.30 0.41 0.41
Queue Length 95th (m) 8.1 0.0 0.0 0.0 0.0
Control Delay (s) 11.3 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.3 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15

Queues Future Total (With South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 15 0 20 0 10 955 565 700
Future Volume (vph) 15 0 20 0 10 955 565 700
Lane Group Flow (vph) 0 21 21 452 11 1075 601 761
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 35.0 35.0 11.0 35.0
Total Split (s) 40.0 40.0 40.0 40.0 42.0 42.0 18.0 60.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 42.0% 42.0% 18.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min None C-Min
v/c Ratio 0.23 0.10 0.82 0.07 0.88 0.91 0.31
Control Delay 5.7 31.9 22.6 22.2 39.4 42.4 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.7 31.9 22.6 22.2 39.4 42.4 10.6
Queue Length 50th (m) 0.0 3.8 21.3 1.4 103.8 111.2 53.9
Queue Length 95th (m) 0.0 9.0 51.9 5.6 132.2 m#208.1 m73.3
Internal Link Dist (m) 95.0 120.3 324.2 76.6
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 121 418 772 157 1266 663 2447
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.17 0.05 0.59 0.07 0.85 0.91 0.31

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 22 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     6: Waterdown Road & Railway Road/Masonry Court



HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 20 0 425 10 955 55 565 700 15
Future Volume (vph) 15 0 5 20 0 425 10 955 55 565 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3410 1694 3383
Flt Permitted 0.21 0.74 1.00 0.36 1.00 0.11 1.00
Satd. Flow (perm) 232 1230 1615 427 3410 189 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 21 0 452 11 1016 59 601 745 16
RTOR Reduction (vph) 0 17 0 0 282 0 0 5 0 0 1 0
Lane Group Flow (vph) 0 4 0 21 170 0 11 1070 0 601 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 15.7 15.7 15.7 34.7 34.7 71.3 71.3
Effective Green, g (s) 16.7 16.7 16.7 35.7 35.7 72.3 72.3
Actuated g/C Ratio 0.17 0.17 0.17 0.36 0.36 0.72 0.72
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 205 269 152 1217 657 2445
v/s Ratio Prot c0.11 c0.31 c0.32 0.22
v/s Ratio Perm 0.02 0.02 0.03 0.34
v/c Ratio 0.09 0.10 0.63 0.07 0.88 0.91 0.31
Uniform Delay, d1 35.2 35.3 38.8 21.2 30.1 25.3 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 1.73
Incremental Delay, d2 1.1 0.2 4.8 0.9 9.2 14.6 0.3
Delay (s) 36.3 35.5 43.5 22.1 39.4 40.2 8.8
Level of Service D D D C D D A
Approach Delay (s) 36.3 43.2 39.2 22.7
Approach LOS D D D C

Intersection Summary
HCM 2000 Control Delay 32.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
7: East Site Driveway AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 80 70 5 30 0
Future Volume (Veh/h) 0 80 70 5 30 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 87 76 5 33 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 190 33 33
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 190 33 33
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 92 95
cM capacity (veh/h) 761 1041 1579

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 87 81 33
Volume Left 0 76 0
Volume Right 87 0 0
cSH 1041 1579 1700
Volume to Capacity 0.08 0.05 0.02
Queue Length 95th (m) 2.2 1.2 0.0
Control Delay (s) 8.8 7.0 0.0
Lane LOS A A
Approach Delay (s) 8.8 7.0 0.0
Approach LOS A

Intersection Summary
Average Delay 6.6
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
8: Cooke Boulevard & Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 55 470 45 35 225 0 110 20 40 0 60 50
Future Volume (Veh/h) 55 470 45 35 225 0 110 20 40 0 60 50
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Hourly flow rate (vph) 60 573 55 43 274 0 134 22 49 0 65 54
Pedestrians 5
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84
vC, conflicting volume 274 628 1167 1080 606 1146 1108 274
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 274 467 1106 1003 441 1080 1036 274
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 95 95 0 88 91 100 63 93
cM capacity (veh/h) 1289 933 96 186 522 126 178 765

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 688 317 205 119
Volume Left 60 43 134 0
Volume Right 55 0 49 54
cSH 1289 933 127 273
Volume to Capacity 0.05 0.05 1.61 0.44
Queue Length 95th (m) 1.2 1.2 119.1 16.7
Control Delay (s) 1.2 1.7 369.8 28.0
Lane LOS A A F D
Approach Delay (s) 1.2 1.7 369.8 28.0
Approach LOS F D

Intersection Summary
Average Delay 60.6
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
9: Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 510 260 0 0 0
Future Volume (Veh/h) 0 510 260 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 554 283 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 282
pX, platoon unblocked 0.93
vC, conflicting volume 283 837 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 283 789 283
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1279 335 756

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 554 283 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1279 1700 1700
Volume to Capacity 0.00 0.17 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 30.2% ICU Level of Service A
Analysis Period (min) 15



Queues Future Total (With South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 515 780 75 330 75 205 265 210 255
Future Volume (vph) 515 780 75 330 75 205 265 210 255
Lane Group Flow (vph) 548 963 80 633 80 277 282 223 271
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0 8.0 6.0 8.0 6.0 8.0 8.0
Minimum Split (s) 9.0 27.0 9.0 27.0 9.0 34.0 9.0 34.0 34.0
Total Split (s) 32.0 51.0 12.0 31.0 10.0 34.0 13.0 37.0 37.0
Total Split (%) 29.1% 46.4% 10.9% 28.2% 9.1% 30.9% 11.8% 33.6% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 3.0 0.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None None
v/c Ratio 0.92 0.59 0.30 0.75 0.20 0.75 0.84 0.46 0.46
Control Delay 49.0 23.7 17.6 35.0 22.9 52.1 51.1 37.5 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 23.7 17.6 35.0 22.9 52.1 51.1 37.5 6.6
Queue Length 50th (m) 99.4 83.6 7.6 53.0 11.4 56.6 46.6 43.5 0.0
Queue Length 95th (m) #182.8 112.4 15.5 72.3 21.2 81.8 #90.6 65.0 19.9
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 597 1629 283 890 400 461 334 516 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.59 0.28 0.71 0.20 0.60 0.84 0.43 0.45

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Lasalle Park Road/Waterdown Road & Plains Road

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 515 780 125 75 330 265 75 205 55 265 210 255
Future Volume (vph) 515 780 125 75 330 265 75 205 55 265 210 255
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3162 1723 1779 1613 1810 1446
Flt Permitted 0.15 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 271 3411 524 3162 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 548 830 133 80 351 282 80 218 59 282 223 271
RTOR Reduction (vph) 0 11 0 0 135 0 0 10 0 0 0 199
Lane Group Flow (vph) 548 952 0 80 498 0 80 267 0 282 223 72
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.5 50.0 29.6 23.1 27.9 21.8 37.5 28.4 28.4
Effective Green, g (s) 60.5 51.0 31.6 24.1 29.9 22.8 38.5 29.4 29.4
Actuated g/C Ratio 0.55 0.46 0.29 0.22 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 588 1581 229 692 343 368 318 483 386
v/s Ratio Prot c0.29 0.28 0.02 c0.16 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.22 0.08 0.05 0.20 0.05
v/c Ratio 0.93 0.60 0.35 0.72 0.23 0.73 0.89 0.46 0.19
Uniform Delay, d1 28.3 22.0 29.3 39.8 30.6 40.7 30.1 33.7 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.8 1.7 0.9 6.4 0.4 7.0 24.3 0.7 0.2
Delay (s) 50.1 23.7 30.3 46.2 30.9 47.7 54.4 34.4 31.3
Level of Service D C C D C D D C C
Approach Delay (s) 33.2 44.4 43.9 40.6
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 38.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) 
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBL EBT WBT SBL
Lane Configurations
Traffic Volume (vph) 95 980 545 125
Future Volume (vph) 95 980 545 125
Lane Group Flow (vph) 106 1089 712 211
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Detector Phase 5 2 6 8
Switch Phase
Minimum Initial (s) 6.0 8.0 8.0 8.0
Minimum Split (s) 9.0 26.0 26.0 29.0
Total Split (s) 15.0 68.0 53.0 32.0
Total Split (%) 15.0% 68.0% 53.0% 32.0%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 0.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Recall Mode None C-Min C-Min None
v/c Ratio 0.20 0.49 0.38 0.72
Control Delay 6.1 9.4 13.0 43.0
Queue Delay 0.0 0.5 0.0 0.0
Total Delay 6.1 9.9 13.0 43.0
Queue Length 50th (m) 5.5 49.6 37.1 36.8
Queue Length 95th (m) 13.9 82.3 63.6 m52.3
Internal Link Dist (m) 133.0 135.9 318.4
Turn Bay Length (m) 60.0
Base Capacity (vph) 570 2246 1863 380
Starvation Cap Reductn 0 642 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.19 0.68 0.38 0.56

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 20 (20%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     11: Plains Road & Cooke Boulevard

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
11: Plains Road & Cooke Boulevard AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 95 980 545 95 125 65
Future Volume (vph) 95 980 545 95 125 65
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.98 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3282 3221 1373
Flt Permitted 0.34 1.00 1.00 0.97
Satd. Flow (perm) 595 3282 3221 1373
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 106 1089 606 106 139 72
RTOR Reduction (vph) 0 0 11 0 20 0
Lane Group Flow (vph) 106 1089 701 0 191 0
Heavy Vehicles (%) 7% 10% 9% 4% 36% 12%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 67.1 67.1 56.5 18.9
Effective Green, g (s) 68.1 68.1 57.5 19.9
Actuated g/C Ratio 0.68 0.68 0.58 0.20
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 499 2235 1852 273
v/s Ratio Prot 0.02 c0.33 0.22
v/s Ratio Perm 0.13 c0.14
v/c Ratio 0.21 0.49 0.38 0.70
Uniform Delay, d1 5.7 7.6 11.5 37.3
Progression Factor 1.00 1.00 1.00 0.91
Incremental Delay, d2 0.2 0.8 0.6 7.5
Delay (s) 5.9 8.4 12.1 41.5
Level of Service A A B D
Approach Delay (s) 8.2 12.1 41.5
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 12.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) 
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Lane Group EBT WBT NBL
Lane Configurations
Traffic Volume (vph) 1400 75 15
Future Volume (vph) 1400 75 15
Lane Group Flow (vph) 1458 77 15
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Detector Phase 2 6 4
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0
Minimum Split (s) 31.0 31.0 15.0
Total Split (s) 37.0 37.0 22.0
Total Split (%) 62.7% 62.7% 37.3%
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min None
v/c Ratio 0.44 0.02 0.07
Control Delay 2.3 1.6 20.3
Queue Delay 0.0 0.0 0.0
Total Delay 2.3 1.6 20.3
Queue Length 50th (m) 0.0 0.0 0.8
Queue Length 95th (m) 64.1 3.2 6.8
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3109 3136 363
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.47 0.02 0.04

Intersection Summary
Cycle Length: 59
Actuated Cycle Length: 44
Natural Cycle: 50
Control Type: Semi Act-Uncoord

Splits and Phases:     12: GO Station Bus Access & S Service Road

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot) 
12: GO Station Bus Access & S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1400 15 0 75 15 0
Future Volume (vph) 1400 15 0 75 15 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95
Satd. Flow (prot) 3509 3539 943
Flt Permitted 1.00 1.00 0.95
Satd. Flow (perm) 3509 3539 943
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 1443 15 0 77 15 0
RTOR Reduction (vph) 1 0 0 0 0 0
Lane Group Flow (vph) 1457 0 0 77 15 0
Heavy Vehicles (%) 2% 71% 0% 2% 85% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 34.5 34.5 1.2
Effective Green, g (s) 35.5 35.5 2.2
Actuated g/C Ratio 0.71 0.71 0.04
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2506 2527 41
v/s Ratio Prot c0.42 0.02 c0.02
v/s Ratio Perm
v/c Ratio 0.58 0.03 0.37
Uniform Delay, d1 3.5 2.1 23.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 5.5
Delay (s) 3.8 2.1 28.5
Level of Service A A C
Approach Delay (s) 3.8 2.1 28.5
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 4.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 49.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 105 90 55 450 400 165 605
Future Volume (vph) 105 90 55 450 400 165 605
Lane Group Flow (vph) 108 93 57 464 953 170 815
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Detector Phase 8 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 7.0 8.0 7.0 8.0
Minimum Split (s) 40.0 40.0 40.0 10.0 31.0 10.0 31.0
Total Split (s) 20.0 20.0 20.0 22.0 55.0 25.0 58.0
Total Split (%) 20.0% 20.0% 20.0% 22.0% 55.0% 25.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 0.0 4.0 0.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None C-Min None C-Min
v/c Ratio 0.52 0.40 0.21 0.47 0.46 0.35 0.39
Control Delay 48.8 43.7 5.1 7.6 8.9 5.2 11.0
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 48.8 43.7 5.1 7.6 9.0 5.2 11.0
Queue Length 50th (m) 20.9 17.6 0.0 10.1 16.5 6.8 38.5
Queue Length 95th (m) 36.5 31.5 5.5 42.5 73.7 15.0 62.8
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 224 253 289 1214 2084 644 2072
Starvation Cap Reductn 0 0 0 0 244 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.37 0.20 0.38 0.52 0.26 0.39

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 48 (48%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated

Splits and Phases:     1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 105 90 55 450 400 525 165 605 185
Future Volume (vph) 0 0 0 105 90 55 450 400 525 165 605 185
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 2.0 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1544 1743 1479 3105 3193 1711 3415
Flt Permitted 0.95 1.00 1.00 0.32 1.00 0.25 1.00
Satd. Flow (perm) 1544 1743 1479 1030 3193 458 3415
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 0 0 0 108 93 57 464 412 541 170 624 191
RTOR Reduction (vph) 0 0 0 0 0 49 0 185 0 0 24 0
Lane Group Flow (vph) 0 0 0 108 93 8 464 768 0 170 791 0
Heavy Vehicles (%) 0% 0% 0% 13% 9% 8% 9% 4% 3% 2% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 12.4 12.4 12.4 68.1 58.5 69.1 59.0
Effective Green, g (s) 13.4 13.4 13.4 70.1 59.5 71.1 60.0
Actuated g/C Ratio 0.13 0.13 0.13 0.70 0.60 0.71 0.60
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 233 198 941 1899 464 2049
v/s Ratio Prot c0.07 0.05 c0.05 0.24 c0.04 0.23
v/s Ratio Perm 0.01 c0.29 0.22
v/c Ratio 0.52 0.40 0.04 0.49 0.40 0.37 0.39
Uniform Delay, d1 40.3 39.6 37.7 5.5 10.8 5.2 10.4
Progression Factor 1.00 1.00 1.00 1.85 1.37 1.00 1.00
Incremental Delay, d2 2.4 1.1 0.1 0.3 0.5 0.5 0.6
Delay (s) 42.7 40.7 37.8 10.5 15.3 5.7 11.0
Level of Service D D D B B A B
Approach Delay (s) 0.0 40.9 13.7 10.1
Approach LOS A D B B

Intersection Summary
HCM 2000 Control Delay 15.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 305 290 490 20 70 825 740 380 770
Future Volume (vph) 305 290 490 20 70 825 740 380 770
Lane Group Flow (vph) 321 305 516 21 74 868 779 400 811
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Detector Phase 4 4 4 3 3 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0
Minimum Split (s) 30.0 30.0 30.0 16.0 16.0 29.0 29.0 9.0 29.0
Total Split (s) 34.0 34.0 34.0 16.0 16.0 51.0 51.0 19.0 70.0
Total Split (%) 28.3% 28.3% 28.3% 13.3% 13.3% 42.5% 42.5% 15.8% 58.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 3.0 0.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -2.5 -1.0
Total Lost Time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lead/Lag Lag Lag Lag Lead Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Min C-Min None C-Min
v/c Ratio 0.79 0.68 0.97 0.10 0.32 0.60 0.94 0.55 0.44
Control Delay 59.0 51.2 59.6 52.9 3.6 30.3 41.4 14.8 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.0 51.2 59.6 52.9 3.6 30.3 41.4 14.8 17.5
Queue Length 50th (m) 76.6 70.5 ~83.6 2.5 0.0 88.7 128.7 23.2 62.3
Queue Length 95th (m) #125.6 103.6 #158.3 6.9 0.2 115.8 #226.5 31.8 78.4
Internal Link Dist (m) 253.6 252.8 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 405 446 531 215 233 1444 827 799 1857
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.79 0.68 0.97 0.10 0.32 0.60 0.94 0.50 0.44

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 54 (45%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 85
Control Type: Actuated-Coordinated
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 305 290 490 20 0 70 0 825 740 380 770 0
Future Volume (vph) 305 290 490 20 0 70 0 825 740 380 770 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1694 1863 1521 2869 1439 3471 1553 3224 3406
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.20 1.00
Satd. Flow (perm) 1694 1863 1521 2869 1439 3471 1553 694 3406
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 321 305 516 21 0 74 0 868 779 400 811 0
RTOR Reduction (vph) 0 0 167 0 0 69 0 0 186 0 0 0
Lane Group Flow (vph) 321 305 349 21 0 5 0 868 593 400 811 0
Heavy Vehicles (%) 3% 2% 5% 18% 0% 11% 0% 4% 4% 5% 6% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 27.7 27.7 27.7 6.4 6.4 47.4 47.4 62.9 62.9
Effective Green, g (s) 28.7 28.7 28.7 7.4 7.4 48.4 48.4 65.4 63.9
Actuated g/C Ratio 0.24 0.24 0.24 0.06 0.06 0.40 0.40 0.55 0.53
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 405 445 363 176 88 1399 626 694 1813
v/s Ratio Prot 0.19 0.16 c0.01 0.00 0.25 c0.07 0.24
v/s Ratio Perm c0.23 c0.38 0.24
v/c Ratio 0.79 0.69 0.96 0.12 0.05 0.62 0.95 0.58 0.45
Uniform Delay, d1 42.9 41.5 45.1 53.2 53.0 28.5 34.6 16.5 17.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 4.3 36.8 0.3 0.2 2.1 25.2 1.2 0.8
Delay (s) 53.1 45.9 81.8 53.5 53.2 30.6 59.8 17.7 18.0
Level of Service D D F D D C E B B
Approach Delay (s) 64.1 53.3 44.4 17.9
Approach LOS E D D B

Intersection Summary
HCM 2000 Control Delay 42.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 15 0 20 0 10 955 565 700
Future Volume (vph) 15 0 20 0 10 955 565 700
Lane Group Flow (vph) 0 21 21 452 11 1075 601 761
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 29.0 29.0 29.0 29.0 35.0 35.0 11.0 35.0
Total Split (s) 40.0 40.0 40.0 40.0 37.0 37.0 23.0 60.0
Total Split (%) 40.0% 40.0% 40.0% 40.0% 37.0% 37.0% 23.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 0.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None C-Min C-Min None C-Min
v/c Ratio 0.22 0.14 0.77 0.08 0.98 0.76 0.29
Control Delay 5.3 37.9 14.2 25.9 57.6 26.2 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.3 37.9 14.2 25.9 57.6 26.2 4.5
Queue Length 50th (m) 0.0 4.0 3.1 1.6 113.1 72.7 16.0
Queue Length 95th (m) 0.0 9.9 31.1 6.1 #160.0 #173.8 41.1
Internal Link Dist (m) 95.0 120.3 324.2 76.6
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 147 418 836 136 1095 796 2586
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.14 0.05 0.54 0.08 0.98 0.76 0.29

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 22 (22%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Waterdown Road & Railway Road/Masonry Court

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 5 20 0 425 10 955 55 565 700 15
Future Volume (vph) 15 0 5 20 0 425 10 955 55 565 700 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.97 1.00 0.85 1.00 0.99 1.00 1.00
Flt Protected 0.96 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1060 1572 1615 1118 3410 1694 3383
Flt Permitted 0.28 0.74 1.00 0.36 1.00 0.12 1.00
Satd. Flow (perm) 308 1230 1615 427 3410 210 3383
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 16 0 5 21 0 452 11 1016 59 601 745 16
RTOR Reduction (vph) 0 18 0 0 381 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 3 0 21 71 0 11 1071 0 601 760 0
Confl. Peds. (#/hr) 5 5
Heavy Vehicles (%) 88% 0% 0% 11% 0% 0% 56% 4% 0% 3% 5% 71%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 11.6 11.6 11.6 31.0 31.0 75.4 75.4
Effective Green, g (s) 12.6 12.6 12.6 32.0 32.0 76.4 76.4
Actuated g/C Ratio 0.13 0.13 0.13 0.32 0.32 0.76 0.76
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 154 203 136 1091 789 2584
v/s Ratio Prot c0.04 c0.31 c0.32 0.22
v/s Ratio Perm 0.01 0.02 0.03 0.26
v/c Ratio 0.07 0.14 0.35 0.08 0.98 0.76 0.29
Uniform Delay, d1 38.5 38.9 40.0 23.7 33.7 19.2 3.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.4 1.0 1.2 23.2 4.4 0.3
Delay (s) 39.3 39.3 41.0 24.9 56.9 23.6 3.9
Level of Service D D D C E C A
Approach Delay (s) 39.3 40.9 56.6 12.6
Approach LOS D D E B

Intersection Summary
HCM 2000 Control Delay 33.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 98.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
8: Cooke Boulevard & Masonry Court AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBT
Lane Configurations
Traffic Volume (vph) 55 470 35 225 110 20 60
Future Volume (vph) 55 470 35 225 110 20 60
Lane Group Flow (vph) 0 688 0 317 0 205 119
Turn Type Perm NA Perm NA Perm NA NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 22.5 22.5 22.5
Total Split (s) 70.0 70.0 70.0 70.0 30.0 30.0 30.0
Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 3.5 3.5 3.5 3.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None Max Max Max
v/c Ratio 0.82 0.39 0.38 0.16
Control Delay 22.7 11.9 17.5 11.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 22.7 11.9 17.5 11.4
Queue Length 50th (m) 68.2 23.9 16.0 5.9
Queue Length 95th (m) 89.4 34.4 43.1 20.1
Internal Link Dist (m) 120.3 113.3 318.4 76.9
Turn Bay Length (m)
Base Capacity (vph) 1681 1618 544 745
Starvation Cap Reductn 56 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.20 0.38 0.16

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 65.3
Natural Cycle: 60
Control Type: Semi Act-Uncoord

Splits and Phases:     8: Cooke Boulevard & Masonry Court
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 55 470 45 35 225 0 110 20 40 0 60 50
Future Volume (vph) 55 470 45 35 225 0 110 20 40 0 60 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6
Total Lost time (s) 3.5 3.5 3.5 3.5
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.97 0.94
Flt Protected 1.00 0.99 0.97 1.00
Satd. Flow (prot) 1843 1887 1667 1749
Flt Permitted 0.95 0.89 0.75 1.00
Satd. Flow (perm) 1753 1687 1298 1749
Peak-hour factor, PHF 0.92 0.82 0.82 0.82 0.82 0.92 0.82 0.92 0.82 0.92 0.92 0.92
Adj. Flow (vph) 60 573 55 43 274 0 134 22 49 0 65 54
RTOR Reduction (vph) 0 5 0 0 0 0 0 9 0 0 24 0
Lane Group Flow (vph) 0 683 0 0 317 0 0 196 0 0 95 0
Confl. Peds. (#/hr) 5
Heavy Vehicles (%) 2% 0% 17% 0% 0% 2% 9% 2% 0% 2% 2% 2%
Turn Type Perm NA Perm NA Perm NA NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 30.2 30.2 25.9 25.9
Effective Green, g (s) 31.2 31.2 26.9 26.9
Actuated g/C Ratio 0.48 0.48 0.41 0.41
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 840 808 536 722
v/s Ratio Prot 0.05
v/s Ratio Perm c0.39 0.19 c0.15
v/c Ratio 0.81 0.39 0.37 0.13
Uniform Delay, d1 14.5 10.9 13.2 11.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 0.3 1.9 0.4
Delay (s) 20.5 11.2 15.1 12.2
Level of Service C B B B
Approach Delay (s) 20.5 11.2 15.1 12.2
Approach LOS C B B B

Intersection Summary
HCM 2000 Control Delay 16.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 65.1 Sum of lost time (s) 7.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 515 780 75 330 75 205 265 210 255
Future Volume (vph) 515 780 75 330 75 205 265 210 255
Lane Group Flow (vph) 548 963 80 633 80 277 282 223 271
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Detector Phase 5 2 1 6 7 4 3 8 8
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0 8.0 6.0 8.0 6.0 8.0 8.0
Minimum Split (s) 9.0 27.0 9.0 27.0 9.0 34.0 9.0 34.0 34.0
Total Split (s) 32.0 51.0 12.0 31.0 10.0 34.0 13.0 37.0 37.0
Total Split (%) 29.1% 46.4% 10.9% 28.2% 9.1% 30.9% 11.8% 33.6% 33.6%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0 4.0
All-Red Time (s) 0.0 2.0 0.0 2.0 0.0 3.0 0.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Min None C-Min None None None None None
v/c Ratio 0.92 0.59 0.30 0.75 0.20 0.75 0.84 0.46 0.46
Control Delay 49.0 23.7 17.6 35.0 22.9 52.1 51.1 37.5 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.0 23.7 17.6 35.0 22.9 52.1 51.1 37.5 6.6
Queue Length 50th (m) 99.4 83.6 7.6 53.0 11.4 56.6 46.6 43.5 0.0
Queue Length 95th (m) #182.8 112.4 15.5 72.3 21.2 81.8 #90.6 65.0 19.9
Internal Link Dist (m) 134.8 133.0 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 597 1629 283 890 400 461 334 516 606
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.59 0.28 0.71 0.20 0.60 0.84 0.43 0.45

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     10: Lasalle Park Road/Waterdown Road & Plains Road

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road AM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_AM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 515 780 125 75 330 265 75 205 55 265 210 255
Future Volume (vph) 515 780 125 75 330 265 75 205 55 265 210 255
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.93 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1677 3411 1675 3162 1723 1779 1613 1810 1446
Flt Permitted 0.15 1.00 0.30 1.00 0.62 1.00 0.31 1.00 1.00
Satd. Flow (perm) 271 3411 524 3162 1123 1779 522 1810 1446
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 548 830 133 80 351 282 80 218 59 282 223 271
RTOR Reduction (vph) 0 11 0 0 135 0 0 10 0 0 0 199
Lane Group Flow (vph) 548 952 0 80 498 0 80 267 0 282 223 72
Confl. Peds. (#/hr) 10 10 10 10 5 10 10 5
Confl. Bikes (#/hr) 10 5
Heavy Vehicles (%) 4% 3% 2% 4% 5% 5% 1% 2% 6% 8% 5% 8%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 59.5 50.0 29.6 23.1 27.9 21.8 37.5 28.4 28.4
Effective Green, g (s) 60.5 51.0 31.6 24.1 29.9 22.8 38.5 29.4 29.4
Actuated g/C Ratio 0.55 0.46 0.29 0.22 0.27 0.21 0.35 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 588 1581 229 692 343 368 318 483 386
v/s Ratio Prot c0.29 0.28 0.02 c0.16 0.02 c0.15 c0.11 0.12
v/s Ratio Perm 0.22 0.08 0.05 0.20 0.05
v/c Ratio 0.93 0.60 0.35 0.72 0.23 0.73 0.89 0.46 0.19
Uniform Delay, d1 28.3 22.0 29.3 39.8 30.6 40.7 30.1 33.7 31.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.8 1.7 0.9 6.4 0.4 7.0 24.3 0.7 0.2
Delay (s) 50.1 23.7 30.3 46.2 30.9 47.7 54.4 34.4 31.3
Level of Service D C C D C D D C C
Approach Delay (s) 33.2 44.4 43.9 40.6
Approach LOS C D D D

Intersection Summary
HCM 2000 Control Delay 38.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 93.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 332 505 179 905 1048 121 773
v/c Ratio 0.58 0.80 0.28 1.72 0.69 0.43 0.76
Control Delay 34.8 43.7 5.0 353.7 30.0 17.0 38.2
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Total Delay 34.8 43.7 5.0 353.7 30.3 17.0 38.2
Queue Length 50th (m) 59.4 99.2 0.0 ~279.2 112.6 12.3 79.1
Queue Length 95th (m) 94.0 #160.1 15.5 #390.7 119.2 19.7 91.6
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 571 634 649 525 1723 288 1416
Starvation Cap Reductn 0 0 0 0 179 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.58 0.80 0.28 1.72 0.68 0.42 0.55

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 315 480 170 860 735 260 115 555 180
Future Volume (vph) 0 0 0 315 480 170 860 735 260 115 555 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 1694 3380 1728 3394
Flt Permitted 0.95 1.00 1.00 0.19 1.00 0.24 1.00
Satd. Flow (perm) 1694 1881 1575 330 3380 429 3394
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 332 505 179 905 774 274 121 584 189
RTOR Reduction (vph) 0 0 0 0 0 119 0 37 0 0 34 0
Lane Group Flow (vph) 0 0 0 332 505 60 905 1011 0 121 739 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 36.1 36.1 36.1 57.9 46.9 38.8 30.8
Effective Green, g (s) 37.1 37.1 37.1 60.4 47.9 40.8 31.8
Actuated g/C Ratio 0.34 0.34 0.34 0.55 0.44 0.37 0.29
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 571 634 531 511 1471 265 981
v/s Ratio Prot 0.20 c0.27 c0.43 0.30 0.04 c0.22
v/s Ratio Perm 0.04 0.54 0.13
v/c Ratio 0.58 0.80 0.11 1.77 0.69 0.46 0.75
Uniform Delay, d1 30.0 33.0 25.1 27.5 25.0 23.5 35.5
Progression Factor 1.00 1.00 1.00 0.92 1.17 1.00 1.00
Incremental Delay, d2 1.5 6.9 0.1 352.8 1.9 1.2 5.3
Delay (s) 31.6 39.9 25.2 378.2 31.2 24.8 40.9
Level of Service C D C F C C D
Approach Delay (s) 0.0 34.6 192.0 38.7
Approach LOS A C F D

Intersection Summary
HCM 2000 Control Delay 115.1 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 109.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 420 309 1665 926
v/c Ratio 0.74 0.70 0.67 0.37
Control Delay 50.9 23.7 9.5 7.9
Queue Delay 0.0 2.8 0.6 0.2
Total Delay 50.9 26.6 10.1 8.0
Queue Length 50th (m) 46.1 21.8 91.9 41.4
Queue Length 95th (m) 64.4 54.9 m33.6 52.4
Internal Link Dist (m) 174.0 121.9
Turn Bay Length (m) 145.0 115.0
Base Capacity (vph) 600 458 2486 2486
Starvation Cap Reductn 0 0 410 684
Spillback Cap Reductn 0 71 361 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.70 0.80 0.80 0.51

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
2: Waterdown Road & Panin Road/Highway 403 WB Off-Ramp PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 395 0 290 0 1565 0 0 870 0
Future Volume (vph) 0 0 0 395 0 290 0 1565 0 0 870 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6 3.6 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3134 1551 3505 3505
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 3134 1551 3505 3505
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 0 0 420 0 309 0 1665 0 0 926 0
RTOR Reduction (vph) 0 0 0 0 0 164 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 420 0 145 0 1665 0 0 926 0
Confl. Peds. (#/hr) 1 1 3 3
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 0% 8% 100% 3% 0% 3% 0% 0% 3% 0%
Turn Type Prot Prot NA NA
Protected Phases 8 8 7 7 2 6
Permitted Phases 2
Actuated Green, G (s) 19.0 19.0 77.0 77.0
Effective Green, g (s) 20.0 20.0 78.0 78.0
Actuated g/C Ratio 0.18 0.18 0.71 0.71
Clearance Time (s) 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 569 282 2485 2485
v/s Ratio Prot c0.13 0.09 c0.48 0.26
v/s Ratio Perm
v/c Ratio 0.74 0.52 0.67 0.37
Uniform Delay, d1 42.5 40.6 8.9 6.3
Progression Factor 1.00 1.00 1.00 1.13
Incremental Delay, d2 5.0 1.6 0.1 0.4
Delay (s) 47.5 42.2 9.0 7.5
Level of Service D D A A
Approach Delay (s) 0.0 45.3 9.0 7.5
Approach LOS A D A A

Intersection Summary
HCM 2000 Control Delay 16.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group EBL EBT EBR WBL WBR NBT SBL SBT
Lane Group Flow (vph) 232 162 414 56 288 1622 364 914
v/c Ratio 0.71 0.45 0.89 0.18 0.71 1.34 1.06 0.50
Control Delay 54.3 43.3 42.4 46.1 16.4 182.2 96.9 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.3 43.3 42.4 46.1 16.4 182.2 96.9 21.4
Queue Length 50th (m) 46.7 30.8 44.0 6.2 1.1 ~250.8 ~87.4 85.5
Queue Length 95th (m) #87.4 55.0 #108.9 11.9 27.1 #296.6 #140.2 109.1
Internal Link Dist (m) 253.6 249.5 174.0
Turn Bay Length (m) 135.0 100.0 40.0
Base Capacity (vph) 341 375 479 431 453 1213 344 1828
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.43 0.86 0.13 0.64 1.34 1.06 0.50

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 410 55 0 285 0 1050 555 360 905 0
Future Volume (vph) 230 160 410 55 0 285 0 1050 555 360 905 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 2.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3332 1678 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.10 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3332 177 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 414 56 0 288 0 1061 561 364 914 0
RTOR Reduction (vph) 0 0 172 0 0 256 0 63 0 0 0 0
Lane Group Flow (vph) 232 162 242 56 0 32 0 1559 0 364 914 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 20.4 20.4 20.4 9.6 9.6 37.0 57.0 57.0
Effective Green, g (s) 21.4 21.4 21.4 10.6 10.6 38.0 58.0 58.0
Actuated g/C Ratio 0.19 0.19 0.19 0.10 0.10 0.35 0.53 0.53
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 326 358 295 304 148 1151 338 1830
v/s Ratio Prot 0.14 0.09 0.02 c0.02 c0.47 c0.18 0.26
v/s Ratio Perm c0.16 0.39
v/c Ratio 0.71 0.45 0.82 0.18 0.22 1.35 1.08 0.50
Uniform Delay, d1 41.4 39.1 42.5 45.7 45.9 36.0 34.0 16.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.79 1.20 1.17
Incremental Delay, d2 7.2 0.9 16.6 0.3 0.7 164.2 68.4 0.9
Delay (s) 48.6 40.0 59.1 46.0 46.6 192.6 109.1 20.4
Level of Service D D E D D F F C
Approach Delay (s) 52.2 46.5 192.6 45.6
Approach LOS D D F D

Intersection Summary
HCM 2000 Control Delay 105.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot)
4: GO Station Access/Highway 403 EB On-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group EBL EBR NBT
Lane Group Flow (vph) 875 26 218
v/c Ratio 0.91 0.03 0.53
Control Delay 28.6 3.2 23.7
Queue Delay 0.0 0.0 0.0
Total Delay 28.6 3.2 23.7
Queue Length 50th (m) 72.4 0.1 19.8
Queue Length 95th (m) #170.1 2.9 36.7
Internal Link Dist (m) 190.8 55.4
Turn Bay Length (m)
Base Capacity (vph) 965 938 1149
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.91 0.03 0.19

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
4: GO Station Access/Highway 403 EB On-Ramp & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 840 25 175 35 0 0
Future Volume (vph) 840 25 175 35 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.5 3.6 3.6 3.6 3.6
Total Lost time (s) 5.0 5.0 6.0
Lane Util. Factor 1.00 1.00 1.00
Frt 1.00 0.85 1.00
Flt Protected 0.95 1.00 0.96
Satd. Flow (prot) 1662 1597 1824
Flt Permitted 0.95 1.00 0.96
Satd. Flow (perm) 1662 1597 1824
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 875 26 182 36 0 0
RTOR Reduction (vph) 0 10 0 0 0 0
Lane Group Flow (vph) 875 16 0 218 0 0
Heavy Vehicles (%) 5% 0% 0% 0% 0% 0%
Turn Type Prot Perm Split NA
Protected Phases 2 6 4 4
Permitted Phases 2 6
Actuated Green, G (s) 32.3 32.3 12.0
Effective Green, g (s) 33.3 33.3 13.0
Actuated g/C Ratio 0.58 0.58 0.23
Clearance Time (s) 7.0
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 965 928 413
v/s Ratio Prot c0.53 c0.12
v/s Ratio Perm 0.01
v/c Ratio 0.91 0.02 0.53
Uniform Delay, d1 10.6 5.1 19.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.0 1.2
Delay (s) 22.5 5.1 20.7
Level of Service C A C
Approach Delay (s) 22.0 20.7 0.0
Approach LOS C C A

Intersection Summary
HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 57.3 Sum of lost time (s) 11.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot)
5: Waterdown Road & West Site Driveway PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 0 110 1495 25 0 1370
Future Volume (Veh/h) 0 110 1495 25 0 1370
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 120 1625 27 0 1489
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 104 273
pX, platoon unblocked 0.87 0.79 0.79
vC, conflicting volume 2383 826 1652
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1439 253 1296
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 80 100
cM capacity (veh/h) 108 591 420

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 120 1083 569 744 744
Volume Left 0 0 0 0 0
Volume Right 120 0 27 0 0
cSH 591 1700 1700 1700 1700
Volume to Capacity 0.20 0.64 0.33 0.44 0.44
Queue Length 95th (m) 6.0 0.0 0.0 0.0 0.0
Control Delay (s) 12.6 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15

Queues Future Total (With South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 46 773 10 810 515 897
v/c Ratio 0.05 0.08 0.90 0.07 0.75 1.48 0.54
Control Delay 0.2 22.1 31.9 20.3 28.8 259.1 32.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 22.1 31.9 20.3 28.8 259.1 32.9
Queue Length 50th (m) 0.0 6.1 99.5 1.3 82.4 ~142.0 91.6
Queue Length 95th (m) 0.0 15.5 #203.8 m1.5 m91.6 m#193.2 m92.4
Internal Link Dist (m) 95.0 120.3 324.2 79.9
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 424 575 862 218 1712 347 2325
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.05 0.08 0.90 0.05 0.47 1.48 0.39

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 45 0 750 10 760 25 500 860 10
Future Volume (vph) 10 0 10 45 0 750 10 760 25 500 860 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1574 1740 1575 1308 3421 1710 3504
Flt Permitted 0.57 0.74 1.00 0.32 1.00 0.15 1.00
Satd. Flow (perm) 923 1363 1575 437 3421 274 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 46 0 773 10 784 26 515 887 10
RTOR Reduction (vph) 0 12 0 0 197 0 0 3 0 0 1 0
Lane Group Flow (vph) 0 8 0 46 576 0 10 807 0 515 896 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 45.5 45.5 45.5 33.5 33.5 51.5 51.5
Effective Green, g (s) 46.5 46.5 46.5 34.5 34.5 52.5 52.5
Actuated g/C Ratio 0.42 0.42 0.42 0.31 0.31 0.48 0.48
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 390 576 665 137 1072 339 1672
v/s Ratio Prot c0.37 c0.24 c0.22 0.26
v/s Ratio Perm 0.01 0.03 0.02 0.50
v/c Ratio 0.02 0.08 0.87 0.07 0.75 1.52 0.54
Uniform Delay, d1 18.5 19.0 28.9 26.5 33.9 27.2 20.2
Progression Factor 1.00 1.00 1.00 0.83 0.81 1.35 1.62
Incremental Delay, d2 0.0 0.1 11.4 0.4 2.0 246.1 1.0
Delay (s) 18.5 19.0 40.3 22.5 29.4 282.9 33.7
Level of Service B B D C C F C
Approach Delay (s) 18.5 39.1 29.3 124.6
Approach LOS B D C F

Intersection Summary
HCM 2000 Control Delay 75.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 111.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot)
7: PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 50 220 40 20 0
Future Volume (Veh/h) 0 50 220 40 20 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 54 239 43 22 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 543 22 22
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 543 22 22
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 95 85
cM capacity (veh/h) 426 1055 1593

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 54 282 22
Volume Left 0 239 0
Volume Right 54 0 0
cSH 1055 1593 1700
Volume to Capacity 0.05 0.15 0.01
Queue Length 95th (m) 1.3 4.2 0.0
Control Delay (s) 8.6 6.7 0.0
Lane LOS A A
Approach Delay (s) 8.6 6.7 0.0
Approach LOS A

Intersection Summary
Average Delay 6.6
Intersection Capacity Utilization 31.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot)
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 210 50 55 625 0 105 80 40 5 40 25
Future Volume (Veh/h) 180 210 50 55 625 0 105 80 40 5 40 25
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.89 0.89 0.89 0.89 0.92 0.89 0.92 0.89 0.92 0.92 0.92
Hourly flow rate (vph) 196 236 56 62 702 0 118 87 45 5 43 27
Pedestrians 15
Lane Width (m) 3.6
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 144
pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79
vC, conflicting volume 702 292 1530 1482 279 1586 1510 702
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 702 0 1539 1477 0 1609 1513 702
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 78 95 0 0 95 0 39 94
cM capacity (veh/h) 895 1286 29 74 846 0 70 438

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 488 764 250 75
Volume Left 196 62 118 5
Volume Right 56 0 45 27
cSH 895 1286 47 0
Volume to Capacity 0.22 0.05 5.36 Err
Queue Length 95th (m) 6.7 1.2 Err Err
Control Delay (s) 5.7 1.2 Err Err
Lane LOS A A F F
Approach Delay (s) 5.7 1.2 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Future Total (With South Parking Lot)
9: Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 0 255 680 0 0 0
Future Volume (Veh/h) 0 255 680 0 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 277 739 0 0 0
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 280
pX, platoon unblocked
vC, conflicting volume 739 1016 739
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 739 1016 739
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 867 264 417

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 277 739 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 867 1700 1700
Volume to Capacity 0.00 0.43 0.00
Queue Length 95th (m) 0.0 0.0 0.0
Control Delay (s) 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15



Queues Future Total (With South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 216 613 72 1361 113 309 366 222 330
v/c Ratio 0.79 0.39 0.17 1.02 0.31 0.93 1.01 0.43 0.51
Control Delay 44.5 20.9 7.0 52.4 24.7 77.3 63.3 16.6 9.0
Queue Delay 0.0 0.0 0.0 4.7 0.0 0.0 0.0 0.0 0.0
Total Delay 44.5 20.9 7.0 57.2 24.7 77.3 63.3 16.6 9.0
Queue Length 50th (m) 31.0 47.2 1.6 ~175.0 16.2 67.1 ~7.3 32.4 52.2
Queue Length 95th (m) #64.8 64.4 m4.6 #213.6 28.9 #121.2 #119.3 66.8 62.9
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 298 1587 522 1337 364 334 361 518 646
Starvation Cap Reductn 0 0 0 19 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.39 0.14 1.03 0.31 0.93 1.01 0.43 0.51

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 530 65 70 970 350 110 235 65 355 215 320
Future Volume (vph) 210 530 65 70 970 350 110 235 65 355 215 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3468 1639 3356 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.40 1.00 0.62 1.00 0.19 1.00 1.00
Satd. Flow (perm) 152 3468 699 3356 1105 1789 344 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 216 546 67 72 1000 361 113 242 67 366 222 330
RTOR Reduction (vph) 0 8 0 0 32 0 0 9 0 0 0 240
Lane Group Flow (vph) 216 605 0 72 1329 0 113 300 0 366 222 90
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 58.0 48.5 48.3 41.8 26.0 19.0 39.0 29.0 29.0
Effective Green, g (s) 59.0 49.5 50.3 42.8 28.0 20.0 40.0 30.0 30.0
Actuated g/C Ratio 0.54 0.45 0.46 0.39 0.25 0.18 0.36 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 1560 383 1305 324 325 348 518 406
v/s Ratio Prot c0.10 0.17 0.01 c0.40 0.03 c0.17 c0.17 0.12
v/s Ratio Perm 0.33 0.07 0.06 0.21 0.06
v/c Ratio 0.80 0.39 0.19 1.02 0.35 0.92 1.05 0.43 0.22
Uniform Delay, d1 29.4 20.2 17.0 33.6 32.7 44.2 29.6 32.9 31.0
Progression Factor 1.00 1.00 0.55 0.77 1.00 1.00 0.30 0.42 1.71
Incremental Delay, d2 15.5 0.7 0.2 26.1 0.7 30.7 61.2 0.5 0.3
Delay (s) 44.9 20.9 9.5 52.0 33.4 75.0 70.2 14.5 53.2
Level of Service D C A D C E E B D
Approach Delay (s) 27.1 49.8 63.8 50.6
Approach LOS C D E D

Intersection Summary
HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot)
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group EBL EBT WBT SBL
Lane Group Flow (vph) 72 851 1448 226
v/c Ratio 0.27 0.35 0.69 0.73
Control Delay 7.1 5.5 16.8 50.5
Queue Delay 0.0 0.2 1.4 0.0
Total Delay 7.1 5.7 18.2 50.6
Queue Length 50th (m) 1.8 23.0 107.4 41.2
Queue Length 95th (m) m8.6 m50.2 163.4 m47.1
Internal Link Dist (m) 136.1 132.2 314.3
Turn Bay Length (m) 60.0
Base Capacity (vph) 343 2400 2091 403
Starvation Cap Reductn 0 615 0 0
Spillback Cap Reductn 0 0 415 3
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.21 0.48 0.86 0.56

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
11: Plains Road & Cooke Boulevard PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 70 825 1270 135 140 80
Future Volume (vph) 70 825 1270 135 140 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95
Flt Protected 0.95 1.00 1.00 0.97
Satd. Flow (prot) 1687 3374 3274 1628
Flt Permitted 0.12 1.00 1.00 0.97
Satd. Flow (perm) 208 3374 3274 1628
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 72 851 1309 139 144 82
RTOR Reduction (vph) 0 0 6 0 20 0
Lane Group Flow (vph) 72 851 1442 0 206 0
Confl. Peds. (#/hr) 10 10
Confl. Bikes (#/hr) 10
Heavy Vehicles (%) 7% 7% 7% 5% 9% 5%
Bus Blockages (#/hr) 0 0 6 6 0 0
Turn Type pm+pt NA NA Perm
Protected Phases 5 2 6
Permitted Phases 2 8
Actuated Green, G (s) 77.3 77.3 68.5 18.7
Effective Green, g (s) 78.3 78.3 69.5 19.7
Actuated g/C Ratio 0.71 0.71 0.63 0.18
Clearance Time (s) 3.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 239 2401 2068 291
v/s Ratio Prot 0.02 c0.25 c0.44
v/s Ratio Perm 0.20 c0.13
v/c Ratio 0.30 0.35 0.70 0.71
Uniform Delay, d1 8.6 6.1 13.3 42.5
Progression Factor 1.15 0.77 1.00 1.01
Incremental Delay, d2 0.5 0.3 2.0 7.3
Delay (s) 10.4 5.0 15.3 50.1
Level of Service B A B D
Approach Delay (s) 5.4 15.3 50.1
Approach LOS A B D

Intersection Summary
HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot)
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Lane Group EBT WBT NBL
Lane Group Flow (vph) 1271 388 18
v/c Ratio 0.39 0.11 0.07
Control Delay 2.0 1.3 16.9
Queue Delay 0.0 0.0 0.0
Total Delay 2.0 1.3 16.9
Queue Length 50th (m) 0.0 0.0 0.6
Queue Length 95th (m) 45.6 11.5 6.5
Internal Link Dist (m) 215.9 190.8 64.4
Turn Bay Length (m)
Base Capacity (vph) 3064 3171 421
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.41 0.12 0.04

Intersection Summary

HCM Signalized Intersection Capacity Analysis Future Total (With South Parking Lot)
12: GO Station Bus Access & S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM.syn

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 1060 20 0 330 10 5
Future Volume (vph) 1060 20 0 330 10 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.6 3.3 3.5
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 1.00 0.95
Flt Protected 1.00 1.00 0.97
Satd. Flow (prot) 3487 3610 1018
Flt Permitted 1.00 1.00 0.97
Satd. Flow (perm) 3487 3610 1018
Peak-hour factor, PHF 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 1247 24 0 388 12 6
RTOR Reduction (vph) 1 0 0 0 6 0
Lane Group Flow (vph) 1270 0 0 388 12 0
Heavy Vehicles (%) 2% 67% 0% 0% 100% 0%
Turn Type NA NA Prot
Protected Phases 2 6 4
Permitted Phases
Actuated Green, G (s) 32.4 32.4 1.1
Effective Green, g (s) 33.4 33.4 2.1
Actuated g/C Ratio 0.70 0.70 0.04
Clearance Time (s) 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2451 2538 45
v/s Ratio Prot c0.36 0.11 c0.01
v/s Ratio Perm
v/c Ratio 0.52 0.15 0.27
Uniform Delay, d1 3.3 2.3 22.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 3.3
Delay (s) 3.5 2.4 25.2
Level of Service A A C
Approach Delay (s) 3.5 2.4 25.2
Approach LOS A A C

Intersection Summary
HCM 2000 Control Delay 3.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 47.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Lane Group WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 332 505 179 905 1048 121 773
v/c Ratio 0.69 0.95 0.31 0.77 0.62 0.39 0.72
Control Delay 44.5 68.8 6.2 22.9 28.5 15.6 37.7
Queue Delay 0.0 0.0 0.0 0.1 0.5 0.0 0.0
Total Delay 44.5 68.8 6.2 22.9 29.0 15.6 37.7
Queue Length 50th (m) 68.0 113.5 0.0 59.1 106.7 9.6 77.0
Queue Length 95th (m) 101.7 #182.6 16.8 82.3 116.9 16.8 #117.1
Internal Link Dist (m) 247.0 121.9 158.7
Turn Bay Length (m) 170.0 135.0 100.0 85.0
Base Capacity (vph) 478 531 572 1335 1723 316 1071
Starvation Cap Reductn 0 0 0 21 293 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.95 0.31 0.69 0.73 0.38 0.72

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
1: Waterdown Road & Highway 403 WB On-Ramp/N Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 315 480 170 860 735 260 115 555 180
Future Volume (vph) 0 0 0 315 480 170 860 735 260 115 555 180
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 0.5 7.0 2.0 7.0
Lane Util. Factor 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1694 1881 1575 3285 3380 1728 3394
Flt Permitted 0.95 1.00 1.00 0.20 1.00 0.27 1.00
Satd. Flow (perm) 1694 1881 1575 697 3380 497 3394
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 332 505 179 905 774 274 121 584 189
RTOR Reduction (vph) 0 0 0 0 0 129 0 33 0 0 26 0
Lane Group Flow (vph) 0 0 0 332 505 50 905 1015 0 121 747 0
Confl. Peds. (#/hr) 2 2 4 4
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 0% 0% 3% 1% 0% 3% 1% 5% 1% 2% 2%
Turn Type Split NA Perm pm+pt NA pm+pt NA
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 2 6
Actuated Green, G (s) 30.0 30.0 30.0 64.0 53.3 40.6 32.9
Effective Green, g (s) 31.0 31.0 31.0 66.5 54.3 42.6 33.9
Actuated g/C Ratio 0.28 0.28 0.28 0.60 0.49 0.39 0.31
Clearance Time (s) 8.0 8.0 8.0 3.0 8.0 3.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 477 530 443 1141 1668 289 1045
v/s Ratio Prot 0.20 c0.27 c0.22 0.30 0.03 c0.22
v/s Ratio Perm 0.03 0.26 0.13
v/c Ratio 0.70 0.95 0.11 0.79 0.61 0.42 0.71
Uniform Delay, d1 35.3 38.8 29.3 19.8 20.2 22.2 33.8
Progression Factor 1.00 1.00 1.00 1.24 1.43 1.00 1.00
Incremental Delay, d2 4.4 27.5 0.1 2.9 1.2 1.0 4.2
Delay (s) 39.7 66.3 29.4 27.5 30.1 23.2 37.9
Level of Service D E C C C C D
Approach Delay (s) 0.0 51.1 28.9 35.9
Approach LOS A D C D

Intersection Summary
HCM 2000 Control Delay 36.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Lane Group EBL EBT EBR WBL WBR NBT NBR SBL SBT
Lane Group Flow (vph) 232 162 414 56 288 1061 561 364 914
v/c Ratio 0.66 0.42 0.91 0.21 0.76 0.76 0.67 0.60 0.50
Control Delay 52.3 43.6 51.2 48.7 20.6 24.2 6.0 22.7 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.3 43.6 51.2 48.7 20.6 24.2 6.0 22.7 17.2
Queue Length 50th (m) 49.0 32.3 56.6 6.2 3.0 77.7 6.4 24.0 72.0
Queue Length 95th (m) #94.6 56.3 #129.3 12.6 #37.6 m115.2 m14.7 38.0 93.1
Internal Link Dist (m) 253.6 249.5 174.0
Turn Bay Length (m) 135.0 100.0 80.0 40.0
Base Capacity (vph) 349 384 455 287 388 1458 857 692 1956
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.42 0.91 0.20 0.74 0.73 0.65 0.53 0.47

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
3: Waterdown Road & Highway 403 EB Off-Ramp/S Service Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 230 160 410 55 0 285 0 1050 555 360 905 0
Future Volume (vph) 230 160 410 55 0 285 0 1050 555 360 905 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.5 3.3 3.6 3.5 3.6 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 7.0 7.0 7.0 7.0 7.0 6.0 6.0 0.5 6.0
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 0.95 1.00 0.97 0.95
Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1678 1845 1521 3164 1536 3574 1524 3255 3471
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 1.00 0.12 1.00
Satd. Flow (perm) 1678 1845 1521 3164 1536 3574 1524 422 3471
Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Adj. Flow (vph) 232 162 414 56 0 288 0 1061 561 364 914 0
RTOR Reduction (vph) 0 0 139 0 0 251 0 0 242 0 0 0
Lane Group Flow (vph) 232 162 275 56 0 37 0 1061 319 364 914 0
Confl. Peds. (#/hr) 5 5 4 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 4% 3% 3% 7% 0% 4% 0% 1% 6% 4% 4% 0%
Turn Type Split NA Perm Prot Prot NA Perm pm+pt NA
Protected Phases 4 4 3 3 2 1 6
Permitted Phases 4 2 6
Actuated Green, G (s) 21.9 21.9 21.9 8.4 8.4 42.2 42.2 56.7 56.7
Effective Green, g (s) 22.9 22.9 22.9 9.4 9.4 43.2 43.2 59.2 57.7
Actuated g/C Ratio 0.21 0.21 0.21 0.09 0.09 0.39 0.39 0.54 0.52
Clearance Time (s) 8.0 8.0 8.0 8.0 8.0 7.0 7.0 3.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 349 384 316 270 131 1403 598 587 1820
v/s Ratio Prot 0.14 0.09 0.02 c0.02 c0.30 c0.08 0.26
v/s Ratio Perm c0.18 0.21 0.25
v/c Ratio 0.66 0.42 0.87 0.21 0.29 0.76 0.53 0.62 0.50
Uniform Delay, d1 40.0 37.8 42.1 46.8 47.2 28.9 25.7 17.7 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.74 0.41 1.51 0.98
Incremental Delay, d2 4.7 0.8 22.1 0.4 1.2 2.7 2.4 1.8 0.9
Delay (s) 44.7 38.6 64.3 47.2 48.4 24.2 13.0 28.5 17.5
Level of Service D D E D D C B C B
Approach Delay (s) 53.5 48.2 20.3 20.6
Approach LOS D D C C

Intersection Summary
HCM 2000 Control Delay 29.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.5
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Lane Group EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 46 773 10 810 515 897
v/c Ratio 0.08 0.12 0.94 0.07 0.71 0.92 0.42
Control Delay 0.6 31.8 33.1 21.0 26.0 46.0 18.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.6 31.8 33.1 21.0 26.0 46.0 18.7
Queue Length 50th (m) 0.0 7.6 65.2 1.5 88.0 97.5 77.6
Queue Length 95th (m) 0.0 18.5 #162.3 m1.6 m91.0 m#125.4 m75.0
Internal Link Dist (m) 95.0 120.3 324.2 79.9
Turn Bay Length (m) 25.0 35.0 45.0
Base Capacity (vph) 255 393 824 158 1243 603 2325
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.12 0.94 0.06 0.65 0.85 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
6: Waterdown Road & Railway Road/Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 10 0 10 45 0 750 10 760 25 500 860 10
Future Volume (vph) 10 0 10 45 0 750 10 760 25 500 860 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0 2.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.93 1.00 0.85 1.00 1.00 1.00 1.00
Flt Protected 0.98 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1574 1740 1575 1308 3421 1710 3504
Flt Permitted 0.46 0.74 1.00 0.32 1.00 0.17 1.00
Satd. Flow (perm) 735 1363 1575 437 3421 305 3504
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 10 0 10 46 0 773 10 784 26 515 887 10
RTOR Reduction (vph) 0 14 0 0 370 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 6 0 46 403 0 10 808 0 515 896 0
Confl. Peds. (#/hr) 2 2 2 2 5 6 6 5
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 18% 0% 0% 0% 0% 1% 33% 4% 0% 2% 2% 75%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 5 5 0 0 0
Turn Type Perm NA Perm NA Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 30.8 30.8 30.8 35.7 35.7 66.2 66.2
Effective Green, g (s) 31.8 31.8 31.8 36.7 36.7 67.2 67.2
Actuated g/C Ratio 0.29 0.29 0.29 0.33 0.33 0.61 0.61
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0 3.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 394 455 145 1141 550 2140
v/s Ratio Prot c0.26 c0.24 c0.24 0.26
v/s Ratio Perm 0.01 0.03 0.02 0.33
v/c Ratio 0.03 0.12 0.89 0.07 0.71 0.94 0.42
Uniform Delay, d1 28.0 28.8 37.4 25.0 32.0 26.0 11.2
Progression Factor 1.00 1.00 1.00 0.81 0.77 1.12 1.65
Incremental Delay, d2 0.1 0.1 18.4 0.3 1.1 20.9 0.5
Delay (s) 28.1 28.9 55.7 20.4 25.7 49.9 19.0
Level of Service C C E C C D B
Approach Delay (s) 28.1 54.2 25.6 30.3
Approach LOS C D C C

Intersection Summary
HCM 2000 Control Delay 35.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 111.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Lane Group EBT WBT NBT SBT
Lane Group Flow (vph) 488 764 250 75
v/c Ratio 0.94 0.78 0.47 0.12
Control Delay 43.7 19.3 28.2 18.6
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 43.7 19.3 28.2 18.6
Queue Length 50th (m) 63.3 85.3 28.0 5.0
Queue Length 95th (m) 115.7 119.2 78.5 21.0
Internal Link Dist (m) 120.3 111.1 314.3 67.0
Turn Bay Length (m)
Base Capacity (vph) 836 1597 528 636
Starvation Cap Reductn 14 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.59 0.48 0.47 0.12

Intersection Summary

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
8: Cooke Boulevard & Masonry Court PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 180 210 50 55 625 0 105 80 40 5 40 25
Future Volume (vph) 180 210 50 55 625 0 105 80 40 5 40 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.6 3.6 3.5 3.3 3.6 3.6 3.3 3.6 3.5 3.6 3.6 3.6
Total Lost time (s) 3.5 3.5 3.5 3.5
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.98 0.95
Flt Protected 0.98 1.00 0.98 1.00
Satd. Flow (prot) 1757 1892 1733 1766
Flt Permitted 0.52 0.93 0.83 0.98
Satd. Flow (perm) 925 1769 1466 1742
Peak-hour factor, PHF 0.92 0.89 0.89 0.89 0.89 0.92 0.89 0.92 0.89 0.92 0.92 0.92
Adj. Flow (vph) 196 236 56 62 702 0 118 87 45 5 43 27
RTOR Reduction (vph) 0 6 0 0 0 0 0 6 0 0 16 0
Lane Group Flow (vph) 0 482 0 0 764 0 0 244 0 0 59 0
Confl. Peds. (#/hr) 15
Heavy Vehicles (%) 2% 0% 31% 0% 0% 2% 6% 2% 0% 2% 2% 2%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 43.6 43.6 27.7 27.7
Effective Green, g (s) 44.6 44.6 28.7 28.7
Actuated g/C Ratio 0.56 0.56 0.36 0.36
Clearance Time (s) 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 513 982 523 622
v/s Ratio Prot
v/s Ratio Perm c0.52 0.43 c0.17 0.03
v/c Ratio 0.94 0.78 0.47 0.09
Uniform Delay, d1 16.6 14.0 19.9 17.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.1 3.9 3.0 0.3
Delay (s) 41.7 17.9 22.9 17.5
Level of Service D B C B
Approach Delay (s) 41.7 17.9 22.9 17.5
Approach LOS D B C B

Intersection Summary
HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 80.3 Sum of lost time (s) 7.0
Intersection Capacity Utilization 89.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Total (With South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT SBR
Lane Group Flow (vph) 216 613 72 1361 113 309 366 222 330
v/c Ratio 0.96 0.39 0.18 0.97 0.31 0.97 0.94 0.43 0.53
Control Delay 76.6 21.7 6.9 38.3 24.0 89.2 54.3 27.6 16.8
Queue Delay 0.0 0.0 0.0 4.5 0.0 0.0 0.0 0.0 0.0
Total Delay 76.6 21.7 6.9 42.8 24.0 89.2 54.3 27.6 16.8
Queue Length 50th (m) 32.9 48.2 1.7 152.5 15.9 67.9 71.1 43.9 45.8
Queue Length 95th (m) #82.6 65.7 m5.0 #198.0 28.4 #125.1 #125.3 67.3 61.2
Internal Link Dist (m) 134.8 136.1 101.9 324.2
Turn Bay Length (m) 60.0 50.0 50.0 50.0
Base Capacity (vph) 226 1553 501 1405 369 317 388 522 619
Starvation Cap Reductn 0 0 0 37 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.39 0.14 0.99 0.31 0.97 0.94 0.43 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

HCM Signalized Intersection Capacity AnalysisFuture Total (With South Parking Lot) - Improvements
10: Lasalle Park Road/Waterdown Road & Plains Road PM Peak Hour

1120 Cooke Boulevard Synchro 11 Report
BA Group - COF P:\80\57\01\Analysis\Synchro\3. July 2023 Update\Scenario4_FT_PM_infra_improvement.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 210 530 65 70 970 350 110 235 65 355 215 320
Future Volume (vph) 210 530 65 70 970 350 110 235 65 355 215 320
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.6 3.3 3.6 3.5
Total Lost time (s) 2.0 5.0 2.0 5.0 2.0 6.0 2.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.96 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1616 3468 1641 3356 1694 1789 1710 1900 1491
Flt Permitted 0.09 1.00 0.37 1.00 0.62 1.00 0.19 1.00 1.00
Satd. Flow (perm) 145 3468 643 3356 1105 1789 343 1900 1491
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 216 546 67 72 1000 361 113 242 67 366 222 330
RTOR Reduction (vph) 0 7 0 0 33 0 0 9 0 0 0 209
Lane Group Flow (vph) 216 606 0 72 1328 0 113 300 0 366 222 121
Confl. Peds. (#/hr) 5 10 10 5 5 5
Confl. Bikes (#/hr) 10 15 5
Heavy Vehicles (%) 8% 2% 0% 6% 2% 4% 3% 3% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 1
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA Perm
Protected Phases 5 2 1 6 7 4 3 8
Permitted Phases 2 6 4 8 8
Actuated Green, G (s) 57.0 47.4 50.6 44.0 25.8 18.0 40.0 29.2 29.2
Effective Green, g (s) 58.0 48.4 52.6 45.0 27.8 19.0 41.0 30.2 30.2
Actuated g/C Ratio 0.53 0.44 0.48 0.41 0.25 0.17 0.37 0.27 0.27
Clearance Time (s) 3.0 6.0 3.0 6.0 3.0 7.0 3.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 223 1525 376 1372 326 309 376 521 409
v/s Ratio Prot c0.10 0.17 0.01 c0.40 0.03 c0.17 c0.18 0.12
v/s Ratio Perm 0.41 0.08 0.06 0.19 0.08
v/c Ratio 0.97 0.40 0.19 0.97 0.35 0.97 0.97 0.43 0.30
Uniform Delay, d1 31.9 20.9 15.8 31.8 32.9 45.2 30.1 32.8 31.5
Progression Factor 1.00 1.00 0.54 0.74 1.00 1.00 0.73 0.76 2.20
Incremental Delay, d2 50.8 0.8 0.2 14.6 0.6 43.0 37.9 0.5 0.4
Delay (s) 82.6 21.7 8.6 38.2 33.6 88.3 59.7 25.3 69.7
Level of Service F C A D C F E C E
Approach Delay (s) 37.6 36.8 73.6 55.0
Approach LOS D D E D

Intersection Summary
HCM 2000 Control Delay 45.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



 

 

Appendix K:  
Intersection Spacing Review 





 

 

Appendix L:  
Functional Road Plan 
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Douglas, Thomas

From: Akhtar, Usman (MTO) <Usman.Akhtar@ontario.ca>
Sent: April 19, 2023 1:06 PM
To: Douglas, Thomas
Cc: Cui, Yong (MTO); Bevers, Cameron (MTO); Venneri, Rita (MTO); Routledge, Graham 

(MTO); Pilla, Angelo (MTO); Asif, Shahbaz (MTO)
Subject: RE: Request for Comments - 1120 Cooke REVISED submission

Follow Up Flag: Follow up
Flag Status: Flagged

Categories: Blue Category

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

RE:       1120 Cooke Blvd, Burlington(Formerly 101 Masonry Court) 
            Highway 403/Waterdown Road          

City File No. 505-01/22, 520-01/22 
            3 Condominiums, 5 levels of underground parking(1,139 residential units, 231 m2 ground level retail) 
 
Hi Doug, 
 
We have completed our review of the revised submission and have the following comments: 
 

 Do not copy and paste entire emails into the comment matrix. You may contact the MTO for 
assistance with creating bullet points.  

 The site is within the MTO’s permit control area. A MTO Building and Land Use permit is required prior 
construction.  

 These comments were previously provided in 2021. We are not in receipt of a revised traffic impact 
study to-date.  

 Further comments will be provided upon receipt of the revised traffic impact study. It is anticipated 
that the existing interchange cannot accommodate this development along with background traffic 
plus any other planned developments in the area without interchange improvements. 

 There are no planned improvements at 403/Waterdown in the MTO 5-year plan. The City of Burlington 
and/or the developer would be responsible for funding any highway improvements triggered by any 
land use changes and development in the area. 

 The report selected TTS Survey Zones of 4050, 4051, 4052, 4054 and 4055. The study area is within 
Zone 4051. Include zone 4053 which is adjacent to Zone 4051. 

 Please provide a copy of TTS reports, and the detailed analyzing sheets, to show and explain the 
summary of Travel Mode Distribution (Table 6), Mode Split(Table 9),  and Site Traffic Distribution(Table 
14). 

 TMCs data: 
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·      Attach a copy of TMC report collected on Sep/26/2018 at Waterdown Rd & Hwy 403 EB 
Off-ramp (south ramp terminal) by City of Burlington, which was used in the report. 
· The report did not use MTO TMCs data collected in 2016 by MTO Waterdown Rd 

Interchange area intersections but used the data 2018 collected by City of Burlington. 
Compare the 2018 data with the 2016 data. As of November 2022, the current traffic 
volume Highway 403 mainline shows that the total and peak hour volumes are still lower 
than in 2018. The TIS correctly uses Pre-Covid data.  

  
 The figure 14 to Figure 24 are showing traffic volumes within the study area, applied 2% per annum 

growth:    
·       Figure 14 – Existing 2021 Volumes: comparing the data with 2016, and 2018 TMCs data do 
not match or have errors. E.g.  Some numbers showing growths, some are not, and rates are 
different, please fix. 
·       Figure 15- Corridor Growth Volumes: stated this figure had applied corridor growth of 2% 
per year, but the volumes are not showing all movements, missing some movements. Please 
update. 
·       The Table 12 listed Area Background Developments, but the report has not provided any 
more detailed traffic volumes information generated by these developments such as how to 
distribute the study area intersections. Provide this information. 
·       Figure 16 - 2026 Volumes: the volumes should combine Figure 14 and Figure 15, but the 
volumes are not matched. Please fix.  
·       Figure 17- 2031 Volumes: compared with Figure 16, some numbers are showing growth, 
some of them are kept the same. Please fix. 
·       Figure 18- 2036 Volumes: compared with Figure 17, some numbers are showing growth, 
some of them are kept the same. Please fix. 
·       Figure 19 - Phase 1 Volumes: please provide a copy of the original report figure. 
·       Figure 22 to 24: please double check the volume update. Ensure the numbers add up.  

 Figures 25, 26 and 27, please provide clearer images, the legends and chart color are hard to see and 
match, and please provide detailed supporting information of the outcome. 

 The summary and analysing years are the future conditions of 2026, 2031 and 2036, missing the 
existing year-2021. The existing year should be included.  

 Please provide all relevant supporting reports or documents which are used as a reference at this 
report.  

 Synchro and SimTraffic: 
·       Please explain how derived the PHFs used at Synchro analysis. The report has not attached 15 
min TMCs report or have not provided information of the PHFs used. 
·       Recommending developing all scenarios within one single Synchro 11 file under the same 
geometric configuration, such as AM, PM, existing, and future etc. it may be easier to analyze and 
compare.   
·       Sim Traffic calibration setting, recommending duration of 15min seeding with 60min 
recording, and final queue lengths determined(update) from SimTraffic. 

 Capacity analysis shall be performed at all proposed site access points and intersections in the study 
network in accordance with the methodology described in the latest edition of the Highway Capacity 
Manual (HCM).  At signalized intersections, movements with v/c ratio greater than 0.85 are deemed to 
be “critical” in terms of operations.  Movements that experience a v/c ratio of 0.85 or greater should 
be evaluated for possible operational improvements.  For ramps, a v/c ratio for terminal ramp 
approaches with a value greater than 0.75 would be deemed critical and should be evaluated for 
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possible operational improvements. The 95th queue lengths should be determined from SimTraffic 
Simulation of recommended settings.  

 The site plan, and the proposed street network showing a new access point (Parking entrance) from 
the development direct to Waterdown Rd between south ramp terminal and Masonry Ct. Considering 
the existing geometric and operational conditions within the interchange area, we are not 
recommending the proposed new access. Refer to our previous comments. A section may be included 
in the traffic impact study in lieu of a I-HAMP study discussing the access and associated access design 
for our review/comment. The TIS already includes other elements of a I-HAMP such as a discussion of 
municipal land use planning and transportation initiatives.  

 Drainage - Detail and type of underground tank is not provided in drawings. Provide detailed 
engineering drawings/cross sections of the tank. Please note that unconventional underground 
storage such as chambers and infiltration systems are not permitted by MTO. Underground storages 
provided in manholes, storm sewer, super pipe or storage tank are permitted as such storages are 
accessible through a manhole and can be easily inspected for their continued functionality. If 
unconventional storages are provided, then calculations and comparison of post- to pre-development 
flows without underground and/or roof top storages and ponding limit for 100-year storm event 
should be provided to confirm that the proposed development will not impact the MTO’s drainage 
system under such condition.  

 
Thanks, 
 
Usman 
 
From: Douglas, Thomas <Thomas.Douglas@burlington.ca>  
Sent: March 14, 2023 12:46 PM 
To: Douglas, Thomas <Thomas.Douglas@burlington.ca> 
Subject: Request for Comments - 1120 Cooke REVISED submission 
 

CAUTION -- EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the sender. 
Good afternoon, 
The City of Burlington has received a revised submission of the applications for Official Plan Amendment and Zoning By-
law Amendment for 1120 Cooke Blvd. The original application was circulated for comment in May 2022. The City 
requests your review and comments on the current revised submission. Comments are requested by April 17, 2023 – 
please advise if you anticipate difficulty meeting this deadline. Comments can be sent to me by email.  
 
Attached please find the following: 

1. Request for Comments on REVISED proposal – March 14, 2023 
2. For reference only: Request for Comments memo for original proposal (May 18, 2022) 

 
Revised application materials will be published on the City’s project webpage, www.burlington.ca/1120cooke, by Friday 
March 17, 2023. In the meantime, I will also send a download link using 2big4email to those who commented on the 
previous submission. Please watch for a separate email from 2big4email with a download link. Alternatively you can 
wait and download the materials from the City’s webpage by the end of this week. 
 
Please let me know if you have any questions or would like to discuss. 
Thank you, 
 
Thomas Douglas, MCIP RPP 
Senior Planner 
Community Planning Department 
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City of Burlington | www.burlington.ca  
426 Brant Street P.O. Box 5013, Burlington, Ontario, L7R 3Z6 
P. 905 335 7600 ext. 7811 | F. 905 335 7880 | E. thomas.douglas@burlington.ca  

 
This message, including any attachments, is privileged and intended only for the addressee(s) named above. If you are 
not the intended recipient, you must not read, use or disseminate the information contained in this email/fax. If you 
have received this email/fax transmission in error, please notify the sender immediately by telephone, fax or email and 
permanently delete this email from your computer/shred this fax, including any attachments, without making a copy. 
Access to this email/fax by anyone else is unauthorized. Thank you.  



 

 

Appendix N:  
List of Documents Referenced in the Initial TIS Report 
  



 

 

 
Documents Referenced in the November 2021 BA Group TIS Report 

 
• City of Burlington –Draft Aldershot GO Precincts (2018) 

https://burlingtonpublishing.escribemeetings.com/filestream.ashx?DocumentId=26070 
Note: This Draft document has been updated and the updated MTSA document for Aldershot GO is 
attached in Appendix A.  

 
• MTO - QEW and Highway 403 Freeman Interchange Preliminary Design Study and Class 

Environmental Assessment – Public Information Centre #2 (September 10, 2019) 
Note: This document is no longer publicly published on the webpage.  
 

• City of Burlington, 2013/2014 Investment Profile 
https://investburlington.ca/wp-content/uploads/2015/07/BEDC_InvestProfile_2013_2014_.pdf 
 

• City of Burlington, 2020 Operating and Capital Budgets 
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-
Budget-Book/2020/2020-Approved-Capital-and-Operating-Budget-Book.pdf 

 
• 101 Masonry Court – Phase 1: Traffic Impact Study, Parking Study and TDM Options, City of 

Burlington, Paradigm Transportation Solutions (April, 2016) 
Note: This document is no longer publicly published on the City of Burlington’s webpage.  
 

• Traffic Impact Study Scope for OPA/ZBA – 1120 Cooke Boulevard, Terms of Reference, BA 
Consulting Group, (October 14, 2020) 
Attached in Appendix B of this July 2023 TIS Report.  
 

• City of Burlington - Plains Road Corridor Urban Design Guidelines (June, 2006) 
https://www.burlington.ca/en/building-and-renovating/resources/Urban-Design-
Guidelines/Plains%20Road%20Urban%20Design%20Guidelines.pdf 
 

• Waterdown / Aldershot Transportation Master Plan, Phase 2 – Final Report, City of Hamilton, City 
of Burlington and Region of Halton (February, 2008) 
https://www.hamilton.ca/sites/default/files/2023-03/Waterdown-Aldershot-TMP-Phase2-Report.pdf 
 

• City of Burlington – 2017 Approved Budget, 2017 Operating and Capital Budgets (2018-2026) 
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-
Budget-Book/2017/2017-Approved-Capital-and-Operating-Budget-Book.pdf 
 

• City of Burlington – 2018 Approved Budget, 2018 Operating and Capital Budgets (2019-2027) 
• https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-

Budget-Book/2018/2018-Approved-Capital-and-Operating-Budget-Book.pdf 
 

• City of Burlington - Zoning By-law (2020)  
New By-law:https://www.burlington.ca/en/planning-and-development/resources/Zoning/Zoning-By-law-
Documents/Part-5-Mixed-Use-Corridor-Zones.pdf 
Note: For the former by-law, a link can not be provided for the former by-law as it’s been amended by the 
new by-law linked above. This PDF document can be sent via e-mail if needed.   
 

• City of Burlington and Halton Region – Downtown Burlington, Urban Growth Centre and MTSA 
Supplemental Discussion Paper (October, 2020) 
https://www.halton.ca/Repository/Downtown-Burlington-Urban-Growth-Centre-and-MTSA-S 
 
 
 

https://burlingtonpublishing.escribemeetings.com/filestream.ashx?DocumentId=26070
https://investburlington.ca/wp-content/uploads/2015/07/BEDC_InvestProfile_2013_2014_.pdf
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-Budget-Book/2020/2020-Approved-Capital-and-Operating-Budget-Book.pdf
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-Budget-Book/2020/2020-Approved-Capital-and-Operating-Budget-Book.pdf
https://www.burlington.ca/en/building-and-renovating/resources/Urban-Design-Guidelines/Plains%20Road%20Urban%20Design%20Guidelines.pdf
https://www.burlington.ca/en/building-and-renovating/resources/Urban-Design-Guidelines/Plains%20Road%20Urban%20Design%20Guidelines.pdf
https://www.hamilton.ca/sites/default/files/2023-03/Waterdown-Aldershot-TMP-Phase2-Report.pdf
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-Budget-Book/2017/2017-Approved-Capital-and-Operating-Budget-Book.pdf
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-Budget-Book/2017/2017-Approved-Capital-and-Operating-Budget-Book.pdf
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-Budget-Book/2018/2018-Approved-Capital-and-Operating-Budget-Book.pdf
https://www.burlington.ca/en/council-and-city-administration/resources/Budget-and-Finances/Approved-Budget-Book/2018/2018-Approved-Capital-and-Operating-Budget-Book.pdf
https://www.burlington.ca/en/planning-and-development/resources/Zoning/Zoning-By-law-Documents/Part-5-Mixed-Use-Corridor-Zones.pdf
https://www.burlington.ca/en/planning-and-development/resources/Zoning/Zoning-By-law-Documents/Part-5-Mixed-Use-Corridor-Zones.pdf
https://www.halton.ca/Repository/Downtown-Burlington-Urban-Growth-Centre-and-MTSA-S


 

 

• Metrolinx, GO Rail Station Access Plan (December 12, 2016) 
https://assets.metrolinx.com/image/upload/v1663240170/Documents/Metrolinx/GO_Rail_Station_Access_
Plan_EN.pdf 
 

• Halton Region, Development Design Guidelines for Source Separation of Solid Waste 
https://www.halton.ca/Repository/Development-Design-Guidelines-for-Source-Separatio 
 

• Burlington, City-Wide Parking Standards Review, IBI Group, 2017. 
https://www.burlington.ca/en/planning-and-development/resources/City-wide-Parking-Standards-
Review/Burlington_Parking_Standards_Final_Consolidated_Report_2017-07-21_Clean_FINAL-
s_574647.pdf 
 

• Halton Region Transportation Master Plan  
https://www.halton.ca/For-Residents/Roads-Construction/Infrastructure-Master-Plans/Transportation-
Master-Plan-to-2031-The-Road-to-C/Final-Transportation-Master-Plan-Transportation 

 
• City of Burlington Official Plan (2020) 

https://www.burlington.ca/en/planning-and-development/resources/Official-Plan/Burlington-Official-Plan-
2020-Full.pdf 

 
• City of Burlington Cycling Plan (2020) 

https://www.burlington.ca/en/parks-facilities-and-rentals/resources/Trails-and-Bikeways/Burlington-
Cycling-Plan-Final.pdf 
 

• Halton Region - Integrated Growth Management Strategy Regional Urban Structure Discussion 
Paper (June, 2020)  
https://www.halton.ca/Repository/Regional-Urban-Structure-Discussion-Paper 
 

• City of Burlington, Development Charges, 2014 
Note: This document is no longer publicly published on the City of Burlington’s webpage.  
 

• City of Burlington, Development Charges Background Study, 2019 
https://www.burlington.ca/en/planning-and-development/resources/Development-Charges/Development-
Charges-Background-Study-2019.pdf 
Note: Refer to the widening project (RD-RA-1304) of the Waterdown Road Bridge at Highway 403 in this 
document, which has been carried from the 2014 Development Charges document 
 

• AECOM, Aldershot GO Station – Parking Lot Expansion & Station Improvements (August 28, 2017) 
Note: This document is no longer publicly published on the Metrolinx’s webpage.   

  

https://assets.metrolinx.com/image/upload/v1663240170/Documents/Metrolinx/GO_Rail_Station_Access_Plan_EN.pdf
https://assets.metrolinx.com/image/upload/v1663240170/Documents/Metrolinx/GO_Rail_Station_Access_Plan_EN.pdf
https://www.halton.ca/Repository/Development-Design-Guidelines-for-Source-Separatio
https://www.burlington.ca/en/planning-and-development/resources/City-wide-Parking-Standards-Review/Burlington_Parking_Standards_Final_Consolidated_Report_2017-07-21_Clean_FINAL-s_574647.pdf
https://www.burlington.ca/en/planning-and-development/resources/City-wide-Parking-Standards-Review/Burlington_Parking_Standards_Final_Consolidated_Report_2017-07-21_Clean_FINAL-s_574647.pdf
https://www.burlington.ca/en/planning-and-development/resources/City-wide-Parking-Standards-Review/Burlington_Parking_Standards_Final_Consolidated_Report_2017-07-21_Clean_FINAL-s_574647.pdf
https://www.halton.ca/For-Residents/Roads-Construction/Infrastructure-Master-Plans/Transportation-Master-Plan-to-2031-The-Road-to-C/Final-Transportation-Master-Plan-Transportation
https://www.halton.ca/For-Residents/Roads-Construction/Infrastructure-Master-Plans/Transportation-Master-Plan-to-2031-The-Road-to-C/Final-Transportation-Master-Plan-Transportation
https://www.burlington.ca/en/planning-and-development/resources/Official-Plan/Burlington-Official-Plan-2020-Full.pdf
https://www.burlington.ca/en/planning-and-development/resources/Official-Plan/Burlington-Official-Plan-2020-Full.pdf
https://www.burlington.ca/en/parks-facilities-and-rentals/resources/Trails-and-Bikeways/Burlington-Cycling-Plan-Final.pdf
https://www.burlington.ca/en/parks-facilities-and-rentals/resources/Trails-and-Bikeways/Burlington-Cycling-Plan-Final.pdf
https://www.halton.ca/Repository/Regional-Urban-Structure-Discussion-Paper
https://www.burlington.ca/en/planning-and-development/resources/Development-Charges/Development-Charges-Background-Study-2019.pdf
https://www.burlington.ca/en/planning-and-development/resources/Development-Charges/Development-Charges-Background-Study-2019.pdf
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