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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work
detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report:

are subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”)
represent Consultant’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports
may be based on information provided to Consultant which has not been independently verified
have not been updated since the date of issuance of the Report and their accuracy is limited to the time
period and circumstances in which they were collected, processed, made or issued
must be read as a whole and sections thereof should not be read out of such context
were prepared for the specific purposes described in the Report and the Agreement
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and
on the assumption that such conditions are uniform and not variable either geographically or over time

Unless expressly stated to the contrary in the Report or the Agreement, Consultant:

shall not be responsible for any events or circumstances that may have occurred since the date on which
the Report was prepared or for any inaccuracies contained in information that was provided to Consultant
agrees that the Report represents its professional judgement as described above for the specific purpose
described in the Report and the Agreement, but Consultant makes no other representations with respect
to the Report or any part thereof
in the case of subsurface, environmental or geotechnical conditions, is not responsible for variability in
such conditions geographically or over time

The Report is to be treated as confidential and may not be used or relied upon by third parties, except:

as agreed by Consultant and Client
as required by law
for use by governmental reviewing agencies

Any use of this Report is subject to this Statement of Qualifications and Limitations.  Any damages arising from
improper use of the Report or parts thereof shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report.
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1. Introduction

A maintenance facility for streetcars has been proposed for a site located in the southeast quadrant of Lake Shore
Boulevard and Leslie Street in the City of Toronto.  The site location is shown in Figure 1, and a site plan is shown
in Figure 2.

The facility will accommodate approximately 100 streetcars with a potential of 85 streetcars in service at any one
time.  The streetcars are intended to provide revenue service along Queen Street, and will enter into service from
the facility via Leslie Street northbound early in the morning and will return to the facility via Leslie Street southbound
primarily during the mid to late evening.  The section of Leslie Street that the streetcars will run on is not part of a
TTC revenue service route, and therefore, its use will be limited to trips to/from the maintenance facility.  Streetcar
access for the facility will be provided via tracks located along the north leg of the Leslie Street/Commissioners
Street intersection, and the southbound to eastbound left turn movement (entering the facility) and the westbound to
northbound right turn movement (exiting the facility) will be part of the intersection traffic control (signalized
intersection).

There will be approximately 470 employees at the facility, who will work during three shifts with the majority of
workers (300) on the day shift.  The shift times will start at 7:00 a.m., 3:00 p.m., and 11:00 p.m., with corresponding
end times approximately eight hours later.   Employee vehicular access to the facility will be provided via
Commissioners Street east of Leslie Street, and as such, all employee traffic will travel through the Leslie
Street/Commissioners Street intersection.  The east leg of that intersection currently provides access to the City of
Toronto water treatment plant.

The purpose of this report is to assess the traffic impact of the facility on the adjacent roadways and intersections,
and to determine if there are any mitigation measures required to accommodate the impact.  In consultation with
TTC staff, the Study Area was defined as Leslie Street between Commissioners Street and Queen Street.  The
assessment focused on the key intersections along that section of Leslie Street.



Site Location
City of Toronto

Figure 1
Site Location

Study Area Intersections





AECOM Toronto Transit Commission  Lake Shore Streetcar Maintenance Facility
Traffic Impact Study

2

2. Existing Conditions
2.1 Roads

The existing roads in the vicinity of the subject site are described below.

Leslie Street functions as a north-south arterial roadway with four basic lanes from Queen Street to Lake Shore
Boulevard. South of Commissioners Street, Leslie Street functions as a collector road with two basic lanes to its
southern terminus.  It has a posted speed limit of 50 km/h.  The Leslie Street intersections with the other arterial
roads, namely, Queen Street East, Eastern Avenue, and Lake Shore Boulevard, are signalized as is the intersection
with Commissioners Street.  Auxiliary left turn lanes are provided on both approaches to Lake Shore Boulevard, and
an auxiliary right turn lane is provided on the northbound approach.  A signalized intersection is also provided at the
Plaza access located between the Leslie Street intersections with Eastern Avenue and Lake Shore Boulevard.  The
Leslie Street intersection with Unwin Avenue operates under all-way stop control.

Lake Shore Boulevard East functions as an east-west arterial roadway with six basic lanes and a posted speed
limit is 60 km/h.  At the signalized intersection of Lake Shore Boulevard/Leslie Street, there are auxiliary left turn
lanes for both the eastbound and westbound approaches.

Queen Street East functions as an east-west arterial roadway with four basic lanes (no auxiliary left or right turn
lanes), a posted speed limit of 50 km/h, on-street parking, and a TTC streetcar route.  The intersections of Queen
Street East/Carlaw Avenue and Queen Street East/Leslie Street are signalized and have shared left-turn/through
and shared through/right-turn lane configurations on all approaches.

Eastern Avenue functions as an east-west arterial roadway with two basic lanes and bike lanes between signalized
intersections, four basic lanes at signalized intersections (no auxiliary left or right turn lanes, with the exception of a
westbound auxiliary left), a posted speed limit of 50 km/h, on-street parking, and a TTC express bus route.  The
intersections Eastern Avenue/Carlaw Avenue and Eastern Avenue/Leslie Street are signalized and provide shared
left-turn/through and right-turn/through lanes on all approaches.

Commissioners Street functions as an east-west, low volume collector road that provides access to adjacent
properties and other sites in the Port Lands.  It has two basic lanes and a posted speed limit of 50 km/h.
Commissioners Street forms a T-intersection at Leslie Street (signalized), however, there is also a gated access
driveway on the opposite side of Leslie Street.  Auxiliary left and right turn lanes are provided on the Commissioners
Street approach to Leslie Street, and an auxiliary right turn lane is provided on the Leslie Street southbound
approach (provides the lane drop for the two basic lanes south of Commissioners Street).

Unwin Avenue functions as an east-west, low volume collector road, and similar to Commissioners Street, provides
access to adjacent properties.  Similar to Commissioners Street, there are two lanes, one in each direction of travel,
and a posted speed limit of 50 km/h. The intersection of Leslie Street & Unwin Avenue is essentially a “T”
intersection, of which the south leg of the intersection is the access to Tommy Thompson Park (Leslie Street Spit).
The park access is only opened during weekends and holidays from 9:00 a.m. to 6:00 p.m.  As previously noted, this
intersection is stop controlled with stop signs posted for eastbound traffic on Unwin Avenue, southbound traffic on
Leslie Street, and northbound traffic exiting Tommy Thompson Park.

In addition to the roads and intersections described above, a major commercial access intersection is located on
Leslie Street just north of Lake Shore Boulevard.  The intersection is signalized, and provides access to the Loblaws
store to the east of Leslie Street and to the Price Choppers store and Tim Hortons restaurant to the west of Leslie
Street.
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2.2 Traffic

The most recent traffic volume data was provided by the City of Toronto, or collected in the field by AECOM, as
shown in Table 1.  The existing or base year traffic volumes for each intersection are discussed in Section 3.2 of the
report.

Table 1
Existing Traffic Count Data

Intersection Date Source
Queen Street/Leslie Street September 2005 City
Eastern Avenue/Leslie Street November 2008 City
Commercial Access/Leslie Street December 2009 AECOM
Lake Shore Boulevard/Leslie Street October 2005 City
Commissioners Street/Leslie Street April 2008 City

2.3 Transit

The area south of Lake Shore Boulevard is served by TTC bus route 83, which travels along Leslie Street and
Commissioners Road.  This bus route connects with the TTC streetcar routes 501, 502, and 503 that run east-west
along Queen Street.  A limited service TTC bus route (31B) runs along Eastern Avenue.

2.4 Leslie Street On-Street Parking

The provision and restriction of on-street parking along Leslie Street between Commissioners Street and Queen
Street are summarized as follows:

 Commissioners Street to Lake Shore Boulevard – no stopping at any time
 Lake Shore Boulevard to Commercial Access – no parking at any time
 Commercial Access to Eastern Avenue – mix of no stopping and no parking during weekday peak traffic periods

(i.e., 7:00 a.m. to 9:00 a.m. and 4:00 to 6:00 p.m.), parking allowed at other times although mid-day observations
revealed no parking activity; and

 Eastern Avenue to Queen Street – no parking during weekday peak direction traffic periods (i.e., southbound
7:00 a.m. to 9:00 a.m. and northbound 4:00 to 6:00 p.m.), approximate supply of 17 unmarked spaces in total for
both sides of the streets, and mid-day observations revealed this parking to be fully used

In addition to the above, there are standard no parking or no standing restrictions in proximity to intersections and
TTC bus stops.

2.5 Pedestrian and Cycling Facilities

There are sidewalks on both sides of Leslie Street within the Study Area.  To the south of Lake Shore Boulevard, the
Martin Goodman Trail runs along the east side of Leslie Street, and provides a multi-use pathway in addition to the
sidewalk.  A multi-use pathway is also provided along both sides of Lake Shore Boulevard in the vicinity of Leslie
Street, and there are bike lanes on Eastern Avenue, west of Leslie Street.
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3. Traffic Forecasts
3.1 Background Development Projects

Information was gathered on proposed developments within the Study Area to determine whether any significant
traffic would be added to the Study Area. The only proposed development given consideration in preparing
background traffic volumes is the planned commercial re-development located at 629, 633, and 675 Eastern
Avenue. A mixed use commercial re-development is proposed at the former Film Studio site which will consist of
warehousing and storage facilities, a retail use component, and two automobile dealerships.

Following a review of the urban transportation considerations for the proposed project, it was determined that traffic
from this development will solely affect the peak hours of the street system, the morning and afternoon peak hours of
8:15 – 9:15 a.m. and 4:30 – 5:30 p.m. respectively. For the purposes of our study, the site traffic anticipated from the
proposed development will be distributed through the intersections of Leslie Street/Eastern Avenue and Leslie
Street/Queen Street. The total site traffic anticipated from this development has been incorporated and accounted
for during the morning and afternoon street peak hour analysis. It was determined that the highest site traffic
volumes will occur during these periods. Site traffic during the other time periods was marginal and was not
considered in the analysis as the volume of traffic would be negligible. Further discussion is found in Section 3.3.

3.2 Site Activity

The traffic forecasts for the site have been developed from first principles, based on both the estimated number of
streetcar movements as they enter in and out of service and on the estimated number of employees for each shift.
As noted in the Introduction, the facility will accommodate 100 streetcars and 85 may be expected to be in service at
any one time.  Throughout the day, the amount of streetcar traffic to/from the facility will vary.  The majority of the
streetcars will be put into service early in the morning (+/- 85 over a two hour period), a small number will return or
depart during the day as related to peak and off peak service (+/- 10 in and out per hour), and higher numbers (+/-
45 in per hour) will return during the evening as the service terminates. It should be emphasized that the small
number (+/- 10 in and out per hour) are not a part of the scheduled streetcar activity. These small volumes were
included within the analysis to account for any unforeseeable anomalies which may necessitate streetcar travel on
the network. There will be no scheduled streetcar activity during the street peak hours as the reason the small
number of streetcars (+/- 10 in and out per hour) were loaded onto the network were to assume a worst case
scenario. The streetcar volumes entering and exiting service, and the hours over which the activity will occur, is
presented in Table 2.

The estimated number of staff, and their arrival and departure times, is presented in Table 3.
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Table 2
TTC LRV Volumes

Time Period Inbound Outbound
5:00 am – 6:00 am 0 40
6:00 am – 7:00 am 0 45
7:00 am – 8:00 am 10 10
8:15 am – 9:15 am 10 10
9:00 am – 10:00 am 30 0
2:00 pm – 3:00 pm 0 30
3:00 pm – 4:00 pm 10 10
4:30 pm – 5:30 pm 10 10
7:00 pm – 8:00 pm 45 0
11:00 pm – 12:00 midnight 10 10
1:00 am – 2:00 am 40 0

Table 3
TTC Staffing Requirements for Fleet Replacement

Shift 1

Department
Arrivals Departures

6:30 AM – 7:00 AM 7:30 AM – 8:00 AM
LRV Maintenance 129 63
Rail Transportation 126 20
Store Room 6 1
Other Departments 8 3
Total 269 87

Shift 2

Department
Arrivals Departures

2:30 PM – 3:00 PM 3:30 PM – 4:00 PM
LRV Maintenance 70 129
Rail Transportation 40 126
Store Room 1 6
Other Departments 3 8
Total 114 269

Shift 3

Department
Arrivals Departures

10:30 PM – 11:00 PM 11:30 PM – 12:00 AM
LRV Maintenance 63 70
Rail Transportation 20 40
Store Room 1 1
Other Departments 3 3
Total 87 114

3.3 Base Year Traffic Volumes

In accordance with the accepted methodology for the traffic assessment of TTC initiatives, the existing traffic
volumes represent the horizon year condition for forecasting.  Since turning movement traffic counts are not typically
collected in low traffic volume periods, such as the early morning departure time for streetcars leaving the
maintenance facility (i.e., before 7:00 a.m.), traffic volumes for these hours at all but one of the Study Area
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intersections had to be estimated.  The one exception was the Leslie Street/Commercial Access intersection where
AECOM arranged for early morning traffic counts.

The City provided Automatic Traffic Recorder (ATR) counts of 24 hour traffic volumes on Leslie Street between
Queen and Eastern, and between Lake Shore Boulevard and Commissioners Street.  The hourly breakdown of
traffic over the 24 hour period, and specifically the percentage relationships between off peak and peak hours, was
used to provide estimation factors for the peak hours that were not captured in actual traffic counts.  The percentage
factors used, and the known peak hour that the factors were applied to, are shown in Table 4.

Table 4
Percentage Factors for Estimating Base Year Traffic

For Non-Standard Peak Hours

Peak Hour
Queen Street/Leslie Street and
Eastern Avenue/Leslie Street

Lake Shore Boulevard/Leslie Street,
Commissioners Street/Leslie Street &

Commercial Access/Leslie Street
5:00 am – 6:00 am 16% of am peak hour 12% of am peak hour
6:00 am – 7:00 am 31% of am peak hour 30% of am peak hour
7:00 am – 8:00 am 60% of am peak hour 69% of am peak hour
8:15 am – 9:15 am 100% of am peak hour 100% of am peak hour
9:00 am – 10:00 am 91% of am peak hour 90% of am peak hour
2:00 pm – 3:00 pm 68% of pm peak hour 86% of pm peak hour
3:00 pm – 4:00 pm 73% of pm peak hour 96% of pm peak hour
4:30 pm – 5:30 pm 100% of pm peak hour 100% of pm peak hour
7:00 pm – 8:00 pm 79% of pm peak hour 61% of pm peak hour
11:00 pm – 12:00 am 57% of am peak hour 32% of am peak hour
1:00 am – 2:00 am 23% of am peak hour 9% of peak am peak hour
Notes:
Actual counted traffic at Commercial Access/Leslie Street used for all periods except 7:00 to 8:00 p.m.
and 11:00 to 12:00 a.m.

It should be noted that the traffic considered from the background development was only accounted for during the
a.m. and p.m. street peak hours. Reason being that traffic volumes in consideration are less than 30 vehicles per
movement and by factoring these volumes for the non-standard peak hours the volumes are considerably low and
considered negligible and therefore accounted for only during the periods of maximum impact.

The base year traffic volumes for each peak hour are shown in Figures 3 through to Figure 9.

3.4 Peak Hours for Analysis
With different user groups travelling to and from the site at various times throughout the day, it was necessary to
identify the key activity periods when the site may have an impact on the road system.  On reviewing the street base
year volumes, streetcar vehicle volumes, and employee shift volumes, it was noted that the highest volumes occur at
seven peak hours of interest. These are identified as shown in Table 5.
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66 220 93 � 14 0 0 14
� � � � 59 0 0 59

Plaza Entrance Loblaws Entrance

82 0 0 82 � � � �

10 0 0 10 � 82 472 138
80 0 0 80 � 0 43 0

0 10 0

82 555 138
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278 144 76

0 10 0
0 19 0 � 49 0 0 49

278 85 76 � 1,048 0 0 1,048
� � � � 108 15 0 123

Lake Shore Blvd

537 0 0 537 � � � �

3,310 0 0 3,310 � 92 148 93
138 0 57 81 � 136 43 36

0 10 0

228 231 129

115 23 135

0 0 10
0 0 91 � 14 215 10 269

115 23 4 � 0 0 0 0
� � � � 0 0 0 0

Commissions Street

211 0 0 211 � � � �

0 0 0 0 � 11 84 0
25 0 0 25 � 0 0 0

0 0 0

11 84 0
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Leslie Street

0 0 0

0 0 0

0 0 0
0 0 0 � 28 0 0 0 28
0 0 0 � 242 0 0 0 242
� � � � 133 25 0 0 158

Queen Street

22 0 0 0 22 � � � �

415 0 0 0 415 � 119 184 251
184 10 0 0 144 � 0 15 25

0 0 0
10 0 0

159 199 276

41 232 34

0 10 0
0 0 0
25 0 0 � 22 0 0 0 22
16 192 34 � 241 5 0 0 246
� � � � 116 0 0 0 116

Eastern Avenue

79 0 0 40 39 � � � �

649 0 0 15 634 � 28 372 211
16 0 0 5 11 � 10 0 0

0 0 0
0 10 0

38 412 211

69 274 97

0 10 0
0 0 0
0 5 0 � 134 0 0 0 134
69 229 97 � 15 0 0 0 15
� � � � 61 0 0 0 61

Plaza Entrance Loblaws Entrance

85 0 0 0 85 � � � �

10 0 0 0 10 � 85 492 144
83 0 0 0 83 � 0 10 0

0 0 0
0 10 0

85 542 144
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292 128 81

0 10 0
0 0 0
3 0 2 � 51 5 0 0 56

289 88 79 � 1,088 0 0 0 1,088
� � � � 112 0 0 0 112

Lake Shore Blvd

562 0 0 5 557 � � � �

3,436 0 0 0 3,436 � 96 154 97
84 0 0 0 84 � 0 0 0

0 0 0
0 10 0

96 194 97

119 24 44

0 0 10
0 0 0 � 14 0 10 54

119 24 4 � 0 0 0 0
� � � � 0 0 0 0

Commissions Street

219 0 0 219 � � � �

0 0 0 0 � 11 87 0
26 0 0 26 � 0 0 0

0 0 0

11 87 0
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Leslie Street

0 0 0

0 0 0
0 0 0 � 22 0 0 22
0 0 0 � 192 0 0 192
� � � � 106 0 0 106

Queen Street

17 0 0 17 � � � �

330 0 0 330 � 95 146 199
294 45 0 114 � 0 0 0

0 0 0

95 146 199

13 333 27

0 45 0
0 0 0 � 17 0 0 17
13 153 27 � 191 0 0 191
� � � � 92 0 0 92

Eastern Avenue

31 0 0 31 � � � �

504 0 0 504 � 22 296 168
9 0 0 9 � 0 0 0

0 0 0

22 296 168

42 320 59

0 45 0
0 0 0 � 37 0 0 37
42 140 59 � 9 0 0 9
� � � � 82 0 0 82

Plaza Entrance Loblaws Entrance

52 0 0 52 � � � �

6 0 0 6 � 52 300 88
51 0 0 51 � 0 0 0

0 0 0

52 300 88
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177 234 48

0 45 0
0 0 0 � 31 0 0 31

177 54 48 � 665 0 0 665
� � � � 68 0 0 68

Lake Shore Blvd

340 0 0 340 � � � �

2,099 0 0 2,099 � 59 94 59
51 0 0 51 � 0 0 0

0 0 0

59 94 59

73 15 182

0 0 45
0 0 0 � 9 0 0 9
73 15 2 � 0 0 0 0
� � � � 0 0 0 0

Commissions Street

134 0 0 134 � � � �

0 0 0 0 � 7 53 0
16 0 0 16 � 0 0 0

0 0 0

7 53 0
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Leslie Street

0 0 0

0 0 0
0 0 0 � 17 0 0 17
0 0 0 � 163 0 0 163
� � � � 70 4 0 74

Queen Street

23 0 0 23 � � � �

133 0 0 133 � 52 42 44
123 10 10 73 � 14 0 5

10 0 0

106 42 49

14 181 20

0 10 0
0 14 0 � 25 0 0 25
14 127 20 � 146 0 0 146
� � � � 116 0 0 116

Eastern Avenue

19 0 0 19 � � � �

173 0 0 173 � 27 157 97
7 0 0 7 � 0 19 0

0 10 0

27 216 97

25 111 30

0 10 0
0 14 0 � 39 0 0 39
25 57 30 � 3 0 0 3
� � � � 26 0 0 26

Plaza Entrance Loblaws Entrance

31 0 0 31 � � � �

8 0 0 8 � 24 112 39
24 0 0 24 � 0 19 0

0 10 0

24 171 39

��������	
����� 


���������	
����


���������	�
�����
����

������������	
� �

116 109 33

0 10 0
0 14 0 � 26 0 0 26

116 55 33 � 643 0 0 643
� � � � 52 12 0 64

Lake Shore Blvd

140 0 0 140 � � � �

642 0 0 642 � 48 60 40
79 0 44 35 � 57 19 15

0 10 0

105 119 55

40 16 114

0 0 10
0 0 70 � 9 91 10 140
40 16 4 � 1 0 0 1
� � � � 0 0 0 0

Commissions Street

27 0 0 27 � � � �

2 0 0 2 � 5 18 1
9 0 0 9 � 0 0 0

0 0 0

5 18 1
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Table 5
Peak Hours Assumed for Traffic Forecasting

Peak Hour Key Descriptor
6:00 am – 7:00 am Early morning streetcar departure
7:00 am – 8:00 am Employee Shift 1 Arrival/Employee Shift 3 Departure
8:15 am – 9:15 am Typical AM Peak Hour
3:00 pm – 4:00 pm Employee Shift 2 Arrival/Employee Shift 1 Departure
4:30 pm – 5:30 pm Typical PM Peak Hour
7:00 pm – 8:00 pm Late evening streetcar return
11:00 pm – 12:00 am Employee Shift 3 Arrival/Employee Shift 2 Departure

The above time periods provide the worst case scenario, taking consideration of the combination of street
background volumes, background development volumes, expected number of streetcars, and the projected
employee traffic. Traffic operations analysis was therefore focused on those time periods.

As shown above, the employee day, afternoon, and late evening shift hours for analysis do not correspond exactly
with their respective arrival times – e.g., with day shifts starting at 7:00 a.m., it would be expected that employees
would arrive between 6:30 and 7:00 a.m.  For these shift overlap periods, which include employee arrivals and
departures over a one and a half period, the employee inbound and outbound traffic was combined with the
background traffic in a representative one hour period – e.g., 7:00 to 8:00 a.m.  This was necessary to correspond
with the analysis methodology, whereby traffic operations are assessed for a one hour period.  By concentrating the
employee traffic into a one hour period, the subsequent analysis of the shift change time periods can be considered
to represent a conservative approach or “worst case” scenario.

3.5 Site Traffic Forecasts

3.5.1 Trip Generation

The background information and assumptions used in estimating site trip generation for the key peak hours are
presented below.

Streetcar departure and re-entry to the maintenance facility:
assumed 45 of the 85 streetcars would exit from the facility to go into service during the 6:00 to 7:00 a.m.
period. The street volumes experienced during the 6:00 to 7:00 a.m. period are approximately double
than the previous hour. If the scheduled streetcar activity differs and an increased amount of streetcars
enter into service during the 5:00 to 6:00 a.m. period, then the impact on the analysis period of 6:00 to
7:00 will be reduced producing improved traffic operations
45 of the 85 streetcars would leave service and return to the facility during the 7:00 to 8:00 p.m. evening
period as this reflects the staggered return rate commonly experienced at the existing facilities
assumed 10 streetcars in and out of the facility during the remainder of the peak hours to conservatively
reflect streetcars entering and exiting during the day as service frequencies on the Queen Street route
vary (i.e., fluctuations related to peak and off peak service). It should be noted that these 10 streetcars in
and out are not part of scheduled streetcar activity but they have been included to account for any
anomalies that may occur, thus being a worst case scenario.

Facility employee arrivals and departures:
based on staffing levels provided for each shift
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modal share for employees is based upon a query of the latest Transportation Tomorrow Survey (TTS)
data. Trips to/from the appropriate zones within the Leslie Street/Lake Shore Boulevard area based on
home-based work trips provided results indicating that the modal split would be approximately 80% auto
trips, 17% transit, and 3% walking/cycling means
the assumption that the maximum possible number of site traffic trips generated by employees will not be
achieved as employees of the TTC will make use of public transportation facilities whenever possible.

The resultant site traffic volumes for each peak hour are shown in Table 6

Table 6
Summary of Future Employee and Streetcar Site Trips

Peak Hours
Employees Streetcars

Inbound Outbound Inbound Outbound
6:00 am – 7:00 am 0 0 0 45
7:00 am – 8:00 am 215 70 10 10
8:15 am – 9:15 am 0 0 10 10
3:00 pm – 4:00 pm 91 215 10 10
4:30 pm – 5:30 pm 0 0 10 10
7:00 pm – 8:00 pm 0 0 45 0
11:00 pm – 12:00 midnight 70 91 10 10

3.5.2 Trip Distribution and Assignment

The distribution and assignment of streetcar trips to the adjacent road network is estimated and based upon
examination of the existing eleven streetcar routes and existing carhouse facilities. It was rationalized to be that 100
per cent of the streetcars would travel to/from the west. As the facility will feed various streetcar routes it is likely that
streetcars will travel westbound on Queen Street West towards their destination routes. If the Ashbridges Bay facility
were to service routes east of Leslie Street, the likely routes would be the 501 Queen route, and the 506 Carlton
route. The Russel Car house located at Queen Street East/Greenwood Avenue, just east of Leslie Street was
assumed to be the likely facility to feed these routes.

By assuming all streetcars to head westbound on Queen Street, this represents a conservative approach. In addition
to the 100 LRV’s operating from the Ashbridges Bay facility, the two existing TTC carhouse facilities will be modified
to store 52 LRV’s at each location. If a shift in distribution is to ever occur with streetcars from the Ashbridges Bay
facility providing service to the east, then operations for the northbound left movement at Leslie Street/Queen Street
will improve.

For employee trips, Transportation Tomorrow Survey (TTS) data was used to review the distribution of home origins
of employees who work in the general area of the subject site.  The resultant distribution by municipality (or former
municipality), as shown in Table 7
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Table 7
Employee Trip Distribution by Municipality

(2006 TTS Data 6:00 to 9:00 a.m.)
Origin Study Area Destination Percentage of Trips

City of Toronto

Leslie Street/Lake Shore
Employment Lands

49%
Former North York 13%
Former Scarborough 22%
Former East York 5%
Peel Region 11%
York Region nil
Durham Region nil
Total 100%

The information above was used as a basis for determining the logical routings to the subject site, and estimating the
percentage of employee trips by road approach within the Study Area, as shown in Table 8

Table 8
Employee Trip Distribution by Study Area Approach

To/From Percentage of Trips
West on Queen Street 15%
East on Queen Street 5%
West on Lake Shore Boulevard 63%
East on Lake Shore Boulevard 17%
Total 100%

The site trip assignment for each peak hour is shown in the previously referenced Figures 3 through 9.  The traffic
assignments have been shown for each component of the forecasts including existing traffic, maintenance facility
employee traffic, streetcar traffic, and total vehicle traffic.  The latter component includes an estimation of passenger
car equivalency for each streetcar, which was used for analysis purposes and is described in more detail in
Section 4.
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4. Analysis
4.1 Traffic Operations

The quality of intersection traffic operations is typically measured in terms of level of service (LOS). The LOS is
assigned on the basis of average delay per vehicle and includes deceleration delay, queue move-up time, stopped
delay, and final acceleration delay.  For signalized intersections, LOS ranges from A for 10 seconds or less average
delay to LOS F for delays greater than 80 seconds.  Similar to LOS, the v/c ratio is calculated for the intersection as
a whole, and for individual movements at an intersection.  The v/c ratio provides a measure of traffic volume demand
to the available capacity, with a capacity condition represented by a v/c ratio of 1.0 (i.e., volume demand equals
capacity).

To assess existing and future conditions during peak periods, a level of service analysis was undertaken for the key
intersections within the Study Area using Synchro 7.0 Software, which implements the methods of the 2000 Highway
Capacity Manual.  In addition, Synchro was used to assess queue lengths for left turn movements at the Leslie
Street/Lake Shore Boulevard intersection, and for through movements along Leslie Street north of Lake Shore
Boulevard where there are closely spaced signalized intersections.

 The key parameters and assumptions used in the analysis of existing conditions included:

Existing signal timing plans
Existing lane configurations
A peak hour factor (PHF) of 1.0 with an analysis period of 60 minutes
Synchro defaults for all other input factors

The key parameters and assumptions used in the analysis of future conditions were as above, plus:

Streetcars were estimated to have a passenger car equivalency of four based on their length of 30 m.
Therefore, streetcar volumes were multiplied by four to estimate an equivalent number of passenger cars for use
in the analysis
The performance characteristics of streetcars were also reviewed to confirm that the signal timing during the
early morning outbound peak period would be adequate.  With an acceleration rate of 1.4 m/sec2 (provided by
TTC), and assuming a four second headway between vehicles to account for reaction time, approximately 18
seconds of green would be required for two northbound streetcars to clear the intersection. The calculations of
streetcar crossing times are provided for reference in Appendix A
Streetcar access will be part of the Leslie Street/ Commissioners Street intersection (i.e., in a mixed traffic lane).
This was accounted for in the Synchro analysis by adding the streetcar turning movements to and from the site
to the southbound left turn and westbound right turn at the Leslie Street/Commissioners Street intersection,
respectively.  With the addition of the streetcar movements to the southbound left turn, a separate left turn lane
would be provided on Leslie Street. This would require widening Leslie Street, which is discussed later in the
report in Section 4.4, Mitigation Measures. The future intersection configuration will be modified to accommodate
streetcars and to address anticipated operational concerns. The assumed intersection configuration is shown in
Figure 10
Signal timing has been designed to accommodate the access and egress of streetcars at Leslie
Street/Commissioners Street. The signal timing plan described in Table 9 below and is also provided for
reference in Appendix D
For any intersection with a poor LOS or exceptionally high v/c ratios, the signal timing was adjusted to achieve
the best possible results, while maintaining the same cycle length and signal phasing



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leslie Street/Commissioners Street 
Future Intersection Configuration 

Figure 10 

Leslie Street 

Commissioners Street 



AECOM Toronto Transit Commission  Lake Shore Streetcar Maintenance Facility
Traffic Impact Study

11

Table 9
Future Signal Timing Plan – Leslie Street/Commissioners Street

PHASE
PERMITTED TRAFFIC

MOVEMENT
SIGNAL TIMING (Sec.) DESCRIPTION

1 Green: 16

Phase 1 will be callable and
extendable only by LRV’s
entering and exiting the
facility. SBL & WBR
concurrent LRV movements.
Southbound vehicular traffic
is permitted. Pedestrian
crossing allowable on the
west leg of Commissioners
StreetClearance Interval - Amber: 3; All-red:3

2 Green: 22 North-South vehicular traffic
plus North-South pedestrian
crossing phase*

Clearance Interval - Amber: 4; All-red:3

3 Green: 22 East-West vehicular traffic
plus East-West pedestrian
crossing phase*

Clearance Interval - Amber: 4; All-red:3

Total Cycle Length 80 seconds Cycle length
*Northbound movement no “Right-Turn on Red”
*Westbound movement “Right-Turn on Red” is currently restricted to minimize potential vehicle conflicts with
pedestrians and cyclists utilizing the Martin Goodman Trail

The results of the analysis are presented in Tables 10 through 16 for each of the peak hours selected for study,
and this provides a comparison of existing and future traffic operations. The adjustments made for the analysis of
future conditions, including changes to the modelling of the intersection within the analysis or changes to
the lanes on an intersection approach, are indicated in parentheses under “Approach/Movement” within the
tables.

The detailed Synchro software analysis summaries are provided for reference in Appendix B.
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TABLE 10
Streetcar Peak Hour Outbound (6:00 to 7:00 AM)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right B 14.9 0.09 B 14.9 0.09
WB Left/Thru-Thru/Right B 15.0 0.31 B 15.0 0.31
NB Left/Thru-Thru/Right A 4.3 0.03 A 4.9 0.17

Overall Intersection B 12.9 0.11 B 10.2 0.21

Eastern Avenue/
Leslie Street

EB Left/Thru-Thru/Right A 8.0 0.04 A 8.0 0.04

WB
Left A 9.0 0.15 A 9.0 0.15

Thru/Right A 9.1 0.19 A 9.1 0.19
NB Left/Thru-Thru/Right B 16.3 0.07 B 17.8 0.25
SB Left/Thru-Thru/Right B 16.2 0.06 B 16.2 0.06

Overall Intersection B 11.3 0.15 B 13.2 0.21

Commercial
Access/
Leslie Street

EB
Left/Thru B 10.7 0.06 B 10.7 0.06

Right B 10.4 0.03 B 10.4 0.03

WB
Left/Thru B 10.3 0.02 B 10.3 0.02

Right B 10.3 0.01 B 10.3 0.01
NB Left/Thru-Thru/Right A 8.2 0.07 A 8.9 0.19
SB Left/Thru-Thru/Right A 8.5 0.13 A 8.5 0.13

Overall Intersection A 8.9 0.10 B 9.0 0.13

Lake Shore
Boulevard E/
Leslie Street

EB
Left C 32.1 0.17 C 32.1 0.17

Dual Thru-Thru/Right B 11.7 0.10 B 11.7 0.10

WB
Left B 14.1 0.07 B 14.1 0.07

Dual Thru-Thru/Right C 22.1 0.50 C 22.1 0.50

NB
Left C 32.4 0.15 C 32.4 0.15

Dual Thru C 30.6 0.06 C 33.4 0.31
Right C 30.3 0.02 C 30.3 0.02

SB
Left C 31.2 0.08 C 31.5 0.10

Thru-Thru/Right C 31.7 0.16 C 31.7 0.16
Overall Intersection C 22.8 0.33 C 23.8 0.37

Commissioners
Street/
Leslie Street

EB
Left A 6.8 0.06 - - -

Thru (Left/Thru-Future) A 6.6 0.00 B 17.5 0.11
Right A 6.6 0.00 B 17.0 0.00

WB
Left/Thru/Right A 6.6 0.00 - - -

(Left/Thru-Future) - - - B 17.0 0.00
(Right-Future) - - - A 6.7 0.11

NB Left/Thru-Thru/Right A 7.5 0.01 B 18.2 0.03

SB
(Left – Future) - - - A 7.0 0.01

Left/Thru (Thru-Future) A 7.6 0.05 A 4.6 0.01
Right A 7.5 0.04 A 7.1 0.03

Overall Intersection A 7.3 0.06 A 8.2 0.08
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TABLE 11
Employee Shift 1 Peak Hour (7:00 to 8:00 AM)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right A 6.3 0.07 A 6.8 0.10
WB Left/Thru-Thru/Right A 3.5 0.20 A 3.9 0.21
NB Left/Thru-Thru/Right C 21.5 0.24 C 21.7 0.34

Overall Intersection A 7.5 0.18 B 8.7 0.21

Eastern Avenue/
Leslie Street

EB Left/Thru-Thru/Right B 17.9 0.12 B 17.9 0.12

WB
Left A 8.5 0.25 A 8.5 0.25

Thru/Right A 9.5 0.34 A 9.5 0.34
NB Left/Thru-Thru/Right C 21.7 0.16 C 22.3 0.23
SB Left/Thru-Thru/Right C 21.5 0.14 C 22.4 0.24

Overall Intersection B 14.4 0.28 B 15.6 0.31

Commercial
Access/
Leslie Street

EB
Left/Thru B 12.1 0.15 B 12.1 0.15

Right B 11.3 0.06 B 11.3 0.06

WB
Left/Thru B 11.2 0.04 B 11.2 0.04

Right B 11.0 0.01 B 11.0 0.01
NB Left/Thru-Thru/Right B 10.2 0.20 B 10.6 0.25
SB Left/Thru-Thru/Right B 11.1 0.33 B 11.6 0.40

Overall Intersection B 11.0 0.25 B 11.3 0.29

Lake Shore
Boulevard E/
Leslie Street

EB
Left E 73.6 0.63 E 73.6 0.63

Dual Thru-Thru/Right C 29.6 0.30 C 30.6 0.36

WB
Left A 8.7 0.13 A 9.6 0.20

Dual Thru-Thru/Right C 34.4 0.87 C 34.4 0.87

NB
Left D 48.8 0.29 E 66.9 0.64

Dual Thru D 44.3 0.12 D 45.2 0.19
Right D 43.4 0.04 D 43.5 0.05

SB
Left D 46.0 0.18 D 46.2 0.19
Thru D 49.0 0.36 D 54.6 0.56

Right* E 67.8 0.77 E 67.8 0.77
Overall Intersection D 39.4 0.81 D 40.2 0.81

Commissioners
Street/
Leslie Street

EB
Left A 7.2 0.13 - - -

Thru (Left/Thru-Future) A 6.8 0.01 B 18.1 0.24
Right A 6.8 0.01 B 16.8 0.01

WB
Left/Thru/Right A 6.8 0.01 - - -

(Left/Thru-Future) - - - B 16.9 0.01
(Right-Future) - - - A 6.5 0.07

NB Left/Thru-Thru/Right A 7.4 0.03 B 18.7 0.06

SB
(Left-Future) - - - A 8.9 0.35

Left/Thru (Thru-Future) A 7.7 0.12 A 4.9 0.03
Right A 7.6 0.08 A 7.5 0.06

Overall Intersection A 7.5 0.13 A 9.4 0.31
* SBR  - Defacto Right Lane – Coded with one through-right lane as a right lane
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TABLE 12
AM Street Peak Hour (8:15 to 9:15 AM)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right A 7.0 0.13 A 7.5 0.14
WB Left/Thru-Thru/Right A 4.5 0.36 A 4.9 0.39
NB Left/Thru-Thru/Right C 21.8 0.36 C 22.0 0.43

Overall Intersection A 8.3 0.30 A 9.3 0.34

Eastern Avenue/
Leslie Street

EB Left/Thru-Thru/Right B 18.7 0.21 B 19.1 0.25

WB
Left B 10.4 0.43 B 10.4 0.44

Thru/Right B 12.7 0.57 B 12.8 0.58
NB Left/Thru-Thru/Right C 22.9 0.28 C 24.0 0.36
SB Left/Thru-Thru/Right C 22.6 0.25 C 23.3 0.31

Overall Intersection B 16.4 0.48 B 17.2 0.51

Commercial
Access/
Leslie Street

EB
Left/Thru B 10.5 0.19 B 10.5 0.19

Right A 9.6 0.08 A 9.6 0.09

WB
Left/Thru A 9.4 0.05 A 9.4 0.05

Right A 9.1 0.02 A 9.1 0.02
NB Left/Thru-Thru/Right B 14.0 0.39 B 14.9 0.46
SB Left/Thru-Thru/Right B 16.0 0.59 B 16.7 0.63

Overall Intersection B 14.1 0.37 B 14.7 0.39

Lake Shore
Boulevard E/
Leslie Street

EB
Left F 94.7 0.86 F 177.3 1.00

Dual Thru-Thru/Right B 10.0 0.25 B 11.4 0.26

WB
Left B 11.3 0.29 B 11.8 0.29

Dual Thru-Thru/Right E 61.3 1.00 E 80.0 1.02

NB
Left F 184.0 0.96 F 198.1 0.97

Dual Thru D 48.3 0.23 D 46.3 0.27
Right D 48.4 0.05 D 43.9 0.05

SB
Left D 54.5 0.40 D 50.6 0.36
Thru E 70.9 0.76 E 69.0 0.78

Right* F 129.2 1.00 F 109.5 0.98
Overall Intersection E 63.4 0.97 E 75.1 1.01

Commissioners
Street/
Leslie Street

EB
Left A 7.6 0.19 - - -

Thru (Left/Thru-Future) A 7.0 0.01 B 18.4 0.32
Right A 7.0 0.01 B 16.6 0.01

WB
Left/Thru/Right A 7.0 0.01 - - -

(Left/Thru-Future) - - - B 16.6 0.01
(Right-Future) - - - A 6.3 0.03

NB Left/Thru-Thru/Right A 7.5 0.04 B 19.1 0.08

SB
(Left-Future) - - - A 7.9 0.09

Left/Thru (Thru-Future) A 7.7 0.17 A 5.2 0.05
Right A 7.6 0.12 A 7.9 0.09

Overall Intersection A 7.7 0.18 B 10.5 0.15
* SBR  - Defacto Right Lane – Coded with one through-right lane as a right lane
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TABLE 13
Employee Shift 2 Peak Hour (3:00 to 4:00 PM)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right B 13.8 0.44 B 13.7 0.45
WB Left/Thru-Thru/Right B 13.9 0.45 B 13.9 0.45
NB Left/Thru-Thru/Right A 6.3 0.22 A 7.0 0.29

Overall Intersection B 11.1 0.30 B 11.1 0.35

Eastern
Avenue/Leslie
Street

EB Left/Thru-Thru/Right A 9.7 0.30 A 9.7 0.30

WB
Left A 9.9 0.21 A 9.9 0.21

Thru/Right A 9.3 0.21 A 9.3 0.21
NB Left/Thru-Thru/Right B 18.9 0.36 C 20.3 0.47
SB Left/Thru-Thru/Right B 17.2 0.18 B 17.8 0.24

Overall Intersection B 13.5 0.32 B 14.5 0.37

Commercial
Access/
Leslie Street

EB
Left/Thru B 12.7 0.20 B 12.7 0.20

Right B 11.3 0.05 B 11.3 0.05

WB
Left/Thru B 12.2 0.16 B 12.2 0.16

Right B 11.5 0.08 B 11.5 0.08
NB Left/Thru-Thru/Right B 13.5 0.56 B 14.7 0.63
SB Left/Thru-Thru/Right B 11.7 0.37 B 12.6 0.45

Overall Intersection B 12.6 0.40 B 13.5 0.44

Lake Shore
Boulevard E/
Leslie Street

EB
Left F 129.5 1.00 F 82.7 0.94

Dual Thru-Thru/Right E 61.1 1.00 F 182.5 1.08

WB
Left F 97.9 0.84 F 166.4 0.96

Dual Thru-Thru/Right D 37.6 0.54 D 45.0 0.64

NB
Left E 56.8 0.50 F 182.4 1.01

Dual Thru D 46.9 0.19 D 44.1 0.26
Right D 46.0 0.11 D 43.7 0.19

SB
Left E 69.5 0.49 E 72.5 0.52

Thru-Thru/Right E 59.2 0.30 E 61.8 0.44
Overall Intersection E 63.0 0.83 F 132.3 1.03

Commissioners
Street/
Leslie Street

EB
Left A 7.7 0.40 - - -

Thru (Left/Thru-Future) - - - C 20.7 0.58
Right A 6.2 0.02 B 15.8 0.02

WB
Left/Thru/Right A 6.2 0.01 - - -

(Left/Thru-Future) - - - - - -
(Right-Future) - - - A 6.7 0.17

NB Left/Thru-Thru/Right A 9.2 0.12 C 21.7 0.20

SB
(Left-Future) - - - B 10.2 0.19

Left/Thru (Thru-Future) A 9.1 0.06 A 6.8 0.02
Right A 9.2 0.07 A 9.6 0.06

Overall Intersection A 8.3 0.29 B 12.9 0.34
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TABLE 14
PM Street Peak Hour (4:30 to 5:30 PM)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right A 9.3 0.31 A 9.4 0.32
WB Left/Thru-Thru/Right A 9.4 0.31 A 9.9 0.36
NB Left/Thru-Thru/Right C 20.6 0.43 C 21.6 0.51

Overall Intersection B 13.4 0.35 B 14.1 0.41

Eastern Avenue/
Leslie Street

EB Left/Thru-Thru/Right A 9.2 0.37 A 9.8 0.42

WB
Left B 11.0 0.33 B 11.7 0.36

Thru/Right A 8.7 0.26 A 8.7 0.27
NB Left/Thru-Thru/Right C 28.1 0.62 C 30.6 0.71
SB Left/Thru-Thru/Right C 23.3 0.30 C 24.3 0.39

Overall Intersection B 17.1 0.45 B 18.4 0.51

Commercial
Access/
Leslie Street

EB
Left/Thru B 12.8 0.21 B 12.8 0.21

Right B 11.3 0.05 B 11.3 0.05

WB
Left/Thru B 12.3 0.16 B 12.3 0.16

Right B 11.5 0.08 B 11.5 0.08
NB Left/Thru-Thru/Right B 13.9 0.58 B 14.7 0.63
SB Left/Thru-Thru/Right B 12.0 0.39 B 12.6 0.45

Overall Intersection B 12.9 0.41 B 13.5 0.44

Lake Shore
Boulevard E/
Leslie Street

EB
Left F 105.8 0.98 F 84.0 0.94

Dual Thru-Thru/Right E 61.5 1.00 E 61.5 1.00

WB
Left F 110.8 0.88 F 111.5 0.88

Dual Thru-Thru/Right D 40.8 0.60 D 42.8 0.63

NB
Left E 56.0 0.52 E 59.4 0.56

Dual Thru D 45.2 0.19 D 45.9 0.23
Right D 44.5 0.11 D 44.5 0.11

SB
Left E 62.2 0.42 E 63.6 0.45

Thru-Thru/Right E 55.4 0.28 E 56.7 0.36
Overall Intersection E 61.4 0.82 E 59.9 0.87

Commissioners
Street/
Leslie Street

EB
Left A 7.7 0.41 - - -

Thru (Left/Thru-Future) - - - C 21.0 0.59
Right A 6.1 0.02 B 15.7 0.02

WB
Left/Thru/Right A 6.1 0.01 - - -

(Left/Thru-Future) - - - - - -
(Right-Future) - - - A 6.1 0.03

NB Left/Thru-Thru/Right A 9.5 0.12 C 21.9 0.21

SB
(Left-Future) - - - A 9.7 0.06

Left/Thru (Thru-Future) A 9.3 0.07 A 6.9 0.02
Right A 9.4 0.08 A 9.7 0.06

Overall Intersection A 8.4 0.30 B 15.8 0.29
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TABLE 15
Streetcar Peak Hour Inbound (7:00 to 8:00 PM)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right B 13.8 0.47 B 12.9 0.45
WB Left/Thru-Thru/Right B 13.9 0.47 B 13.0 0.44
NB Left/Thru-Thru/Right A 6.7 0.25 A 8.6 0.27

Overall Intersection B 11.3 0.33 B 11.6 0.34

Eastern Avenue/
Leslie Street

EB Left/Thru-Thru/Right A 9.9 0.33 A 9.9 0.33

WB
Left B 10.4 0.24 B 10.4 0.24

Thru/Right A 9.5 0.23 A 9.5 0.23
NB Left/Thru-Thru/Right B 19.4 0.40 B 19.5 0.40
SB Left/Thru-Thru/Right B 17.4 0.20 B 19.1 0.38

Overall Intersection B 13.9 0.35 B 14.6 0.36

Commercial
Access/
Leslie Street

EB
Left/Thru B 11.9 0.13 B 11.9 0.13

Right B 11.1 0.03 B 11.1 0.03

WB
Left/Thru B 12.7 0.20 B 12.7 0.20

Right B 11.1 0.02 B 11.1 0.02
NB Left/Thru-Thru/Right B 11.1 0.32 B 11.2 0.34
SB Left/Thru-Thru/Right B 10.2 0.20 B 11.3 0.35

Overall Intersection B 11.1 0.27 B 11.4 0.28

Lake Shore
Boulevard E/
Leslie Street

EB
Left D 43.7 0.74 D 43.7 0.74

Dual Thru-Thru/Right C 24.3 0.86 C 24.3 0.86

WB
Left C 23.3 0.35 C 23.3 0.35

Dual Thru-Thru/Right C 23.8 0.38 C 23.8 0.38

NB
Left C 34.4 0.25 D 38.8 0.36

Dual Thru C 31.4 0.13 C 31.4 0.13
Right C 30.6 0.04 C 30.6 0.04

SB
Left C 32.6 0.18 C 32.6 0.18

Thru-Thru/Right C 31.5 0.14 C 34.7 0.40
Overall Intersection C 26.9 0.71 C 27.5 0.75

Commissioners
Street/
Leslie Street

EB
Left A 7.5 0.30 - - -

Thru (Left/Thru-Future) - - - B 19.1 0.44
Right A 6.5 0.01 B 16.4 0.01

WB
Left/Thru/Right A 6.5 0.01 - - -

(Left/Thru-Future) - - - - - -
(Right-Future) - - - A 6.2 0.01

NB Left/Thru-Thru/Right A 8.0 0.07 B 20.0 0.13

SB
(Left-Future) - - - A 9.2 0.25

Left/Thru (Thru-Future) A 7.9 0.04 A 5.6 0.01
Right A 7.9 0.05 A 8.3 0.04

Overall Intersection A 7.7 0.20 B 13.2 0.30
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TABLE 16
Employee Shift 3 Peak Hour (11:00 to 12:00 Midnight)

Level of Service

Intersection
Approach/
Movement

Existing Future

LOS Delay v/c LOS Delay v/c

Queen Street E/
Leslie Street

EB Left/Thru-Thru/Right B 13.2 0.26 B 13.3 0.28
WB Left/Thru-Thru/Right B 13.8 0.37 B 13.9 0.39
NB Left/Thru-Thru/Right A 5.0 0.08 A 5.2 0.13

Overall Intersection B 11.6 0.17 B 11.3 0.21

Eastern Avenue/
Leslie Street

EB Left/Thru-Thru/Right A 8.4 0.12 A 8.4 0.12

WB
Left A 9.6 0.21 A 9.6 0.21

Thru/Right A 9.1 0.19 A 9.1 0.19
NB Left/Thru-Thru/Right B 17.6 0.23 B 18.2 0.29
SB Left/Thru-Thru/Right B 17.0 0.16 B 17.4 0.21

Overall Intersection B 13.0 0.22 B 13.7 0.24

Commercial
Access/
Leslie Street

EB
Left/Thru B 11.5 0.08 B 11.5 0.08

Right B 11.0 0.02 B 11.0 0.02

WB
Left/Thru B 11.3 0.06 B 11.3 0.06

Right B 11.1 0.02 B 11.1 0.02
NB Left/Thru-Thru/Right A 9.7 0.12 A 9.9 0.17
SB Left/Thru-Thru/Right A 9.4 0.08 A 9.7 0.12

Overall Intersection B 10.1 0.10 B 10.2 0.12

Lake Shore
Boulevard E/
Leslie Street

EB
Left D 35.7 0.38 C 33.4 0.35

Dual Thru-Thru/Right B 13.1 0.27 B 13.2 0.28

WB
Left B 14.7 0.13 B 16.2 0.17

Dual Thru-Thru/Right B 19.9 0.32 C 21.3 0.34

NB
Left C 33.1 0.20 D 39.5 0.45

Dual Thru C 30.9 0.09 C 31.7 0.17
Right C 30.4 0.03 C 30.5 0.04

SB
Left C 31.7 0.12 C 31.8 0.12

Thru-Thru/Right C 31.3 0.12 C 32.1 0.20
Overall Intersection C 20.6 0.30 C 22.2 0.37

Commissioners
Street/
Leslie Street

EB
Left A 6.8 0.06 - - -

Thru (Left/Thru-Future) A 6.6 0.00 B 17.6 0.12
Right A 6.6 0.01 B 17.0 0.01

WB
Left/Thru/Right A 6.6 0.01 - - -

(Left/Thru-Future) - - - B 17.0 0.00
(Right-Future) - - - A 6.6 0.09

NB Left/Thru-Thru/Right A 7.5 0.03 B 18.4 0.05

SB
(Left-Future) - - - A 7.6 0.15

Left/Thru (Thru-Future) A 7.6 0.05 A 4.6 0.01
Right A 7.5 0.03 A 7.1 0.02

Overall Intersection A 7.2 0.06 A 8.8 0.14
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The analysis results were reviewed with respect to the overall traffic operations. The analysis indicates the following:

With the exception of the Leslie Street/Lake Shore Boulevard intersection there are no operational deficiencies
or “problem locations”
The Leslie Street/Lake Shore Boulevard intersection operates at an overall poor level of service with the
capacity of critical movements at or approaching capacity under existing conditions and further exacerbated
under future conditions during both the a.m. (8:15 to 9:15) and p.m. (4:30 to 5:30) peak hours of street traffic
when there would minimal traffic generated by the proposed maintenance facility
For the 3:00 to 4:00 p.m. period, the Leslie Street/Lake Shore Boulevard intersection operates at an overall poor
level of service with the critical movements approaching capacity under existing conditions.  For future
conditions, this situation would be exacerbated by the addition of employee shift 1 and shift 2 traffic. It should be
pointed out that the poor operations at the Leslie Street/Lake Shore Boulevard intersection is an existing
problem that is not caused by the introduction of streetcars. Where there are overcapacity situations, this is a
result of the conservative analysis methodology undertaken as +/- 10 streetcars were included to account for a
“worst case” scenario, which may not occur.
The key intersections at each end of the service line segment, i.e., Leslie Street/Commissioners Street to the
south and Leslie Street/Queen Street to the north, are shown to operate at high levels of service (A and B) and
with volumes well within capacity for all the analyzed time periods.  At the intersection of Leslie Street/Queen
Street the northbound left and eastbound right are the only affected movements as streetcars will be added to
these movements. All westbound movements are virtually unaffected with little to no change in delay incurred.
As previously noted, these results incorporate the improvements to the Leslie Street/Commissioners Street
intersection of adding an exclusive southbound left turn lane and altering lane configurations
The high level of service noted for the Leslie Street/Commissioners Street intersection will allow flexibility for
incorporating the streetcar movements to/from the maintenance facility, and specifically, the southbound to
eastbound left turn and westbound to northbound right turn movements.  It is recognized that the latter
movements cross the Martin Goodman Trail. It should be noted that streetcars will operate under a protected
traffic phase to cross the Martin Goodman Trail minimizing opportunities for conflicts with pedestrians, cyclists or
conflicting automobile traffic. Permissive streetcar movements are also allowed, but during periods where many
pedestrians, cyclists and conflicting vehicles may be present, streetcar operators will wait for the protected
phase before proceeding.

4.2 Queuing

The Synchro queue analysis was reviewed to determine the potential for vehicle queues to exceed the available
storage lane lengths for either key turning movement lanes or for mid-block road sections between signalized
intersections on Leslie Street.  In Tables 17 and 18, the 95th percentile left turn lane queue lengths for the selected
analysis periods are compared with the available storage in the exclusive left turn lanes on each approach of the
Leslie Street/Lake Shore Boulevard intersection for existing and future conditions, respectively.  Similarly in
Tables 19 and 20, the 95th percentile queue lengths are compared with the mid-block distances between signalized
intersections along Leslie Street between Lake Shore Boulevard and Queen Street for existing and future conditions,
respectively.  In addition, the “problem locations” where the 95th percentile queue lengths exceed the available
storage by five per cent or more have been highlighted in the tables.

The detailed Synchro software queue reports are provided for reference in Appendix C.
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Table 17
Leslie Street/Lake Shore Boulevard Left Turn Queue Lengths

Existing Conditions

Movement
Available
Storage
Length

(m)

95th Percentile Queue Lengths (m)

6:00-7:00
AM

7:00-8:00
AM

8:15-9:15
AM

3:00-4:00
PM

4:30-5:30
PM

7:00-8:00
PM

11:00 PM -
12:00 AM

EBL 80.0 22.5 74.1 108.1 271.9 275.5 115.6 44.9
WBL 105.0 6.2 15.6 15.0 59.6 63.1 11.9 7.7
NBL 70.0 14.7 37.2 74.8 41.6 42.4 22.9 19.4
SBL 30.0 11.4 28.2 38.6 42.6 42.5 19.2 14.4
Notes:
Shaded cells indicate “problem locations” where the queue lengths extend past the available storage length by five per cent or more of
the available storage length

Table 18
Leslie Street/Lake Shore Boulevard Left Turn Queue Lengths

Future Conditions

Movement
Available
Storage
Length

(m)

95th Percentile Queue Lengths (m)

6:00-7:00
AM

7:00-8:00
AM

8:15-9:15
AM

3:00-4:00
PM

4:30-5:30
PM

7:00-8:00
PM

11:00 PM -
12:00 AM

EBL 80.0 22.5 74.1. 119.0 261.1 271.5 115.6 43.7
WBL 105.0 6.3 21.1 16.9 74.0 65.1 11.9 9.2
NBL 70.0 14.7 68.4 75.1 120.5 42.4 24.3 37.8
SBL 30.0 11.5 28.4 37.6 44.7 43.7 19.2 14.5
Notes:
Shaded cells indicate “problem locations” where the queue lengths extend past the available storage length by five per cent or more of
the available storage length

Table 19
Leslie Street Mid-Block Queue Lengths

Existing Conditions

Mid-Block
Location

Available
Storage

Length (m)
Direction

95th Percentile Queue Lengths (m)
6:00-

7:00 AM
7:00-

8:00 AM
8:15-9:15

AM
3:00-

4:00 PM
4:30-

5:30 PM
7:00-

8:00 PM
11:00-

12:00 AM

Lake Shore
Boulevard to
Commercial
Access

90.0
NB 5.9 12.7 21.4 40.5 43.4 22.5 9.5

SB 19.0 63.5 104.1 34.5 34.4 17.2 15.4

Commercial
Access to
Eastern
Avenue

166.0
NB 8.3 16.5 25.4 31.4 60.7 35.2 20.1

SB 10.1 24.1 43.3 21.4 22.6 13.1 6.8

Eastern
Avenue to
Queen Street
E

197.0
NB 2.8 11.8 17.5 13.2 36.0 15.5 5.3

SB 7.6 15.3 24.2 16.6 27.0 18.0 15.0

Notes:
Shaded cells indicate “problem locations” where the queue lengths extend past the available storage length by five per cent or more of
the available storage length
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Table 20
Leslie Street Mid-Block Queue Lengths

Future Conditions

Mid-Block
Location

Available
Storage

Length (m)
Direction

95th Percentile Queue Lengths (m)

6:00-
7:00 AM

7:00-
8:00 AM

8:15-
9:15 AM

3:00-
4:00 PM

4:30-
5:30 PM

7:00-
8:00 PM

11:00 -
12:00
AM

Lake Shore
Boulevard to
Commercial
Access

90.0
NB 14.5 15.7 25.4 48.4 48.1 22.7 12.5

SB 19.0 98.1 119.8 46.3 42.4 40.7 22.0

Commercial
Access to
Eastern
Avenue

166.0
NB 23.6 21.7 32.3 43.0 76.9 35.4 25.5

SB 10.1 29.8 47.0 26.3 26.4 23.6 9.5

Eastern
Avenue to
Queen Street
E

197.0
NB 9.5 16.3 21.7 18.0 43.0 19.3 7.5

SB 7.6 24.0 29.8 21.7 33.3 33.9 19.6

Notes:
Shaded cells indicate “problem locations” where the queue lengths extend past the available storage length by five per cent or more of
the available storage length

Based on the queue analysis, the following is noted:

For the Leslie Street/Lake Shore Boulevard intersection, there are a number of potential problem locations under
existing conditions during the typical morning and afternoon street peak periods as well as the pre-afternoon
street peak period from 3:00 to 4:00 p.m. and post-afternoon street peak period from 7:00 to 8:00 p.m. The
additional streetcar and employee traffic generated by the site exacerbates these conditions, and adds one
additional problem location, i.e., the storage available in the northbound left turn lane would be exceeded during
the 3:00 to 4:00 p.m. period when the peak outbound traffic flow of shift 1 maintenance facility employees depart
For the Leslie Street mid-block sections, the only problem location is between Lake Shore Boulevard and the
Commercial Access for the southbound direction during the morning street peak hour under both existing and
future conditions, and the pre-morning street peak hour from 7:00 to 8:00 a.m. under future conditions when the
peak inbound traffic flow of shift 1 maintenance facility employees arrives

4.3 Additional Consideration

4.3.1 Canada Post Mail Processing Operations

Further traffic assessment was prepared to address Canada’s Post concerns regarding impacts to their mail
processing operations and their ability to meet customer service commitments in view of the anticipated streetcar
operations along Leslie Street. Canada Post has expressed particular concern regarding the early morning streetcar
loading period of 5:00 – 7:00 a.m. as well as the evening period of 7:00 – 9:00 p.m. in regards to traffic congestion
and backup for the surrounding area which could potentially impact their mail operations.

Due to the significant business operation of Canada Post, the objective of the assessment was to identify potential
operational problems associated with the future street car operations and develop suitable mitigation measures to
address them. Canada Post’s processing plant at 969 Eastern Avenue and their newly activated depot at 600
Commissioners Street are investigated.
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Overview of Canada Post Operations on Eastern Avenue:

The Canada Post South Central Lettermail Processing Plant (SCLPP) is located at 969 Eastern Avenue, two blocks
east of Leslie Street. Canada Post has raised concern regarding the impact to their mail processing operations. The
facility receives truck and trailer shipments daily as well as dispatching intra-city, regional and U.S. shipments,
including daily links to and from Pearson International Airport and Mt. Hope Airport in Hamilton. All shipment arrivals
and departures are accessed off Knox Avenue, via Eastern Avenue. The location of the proposed Ashbridges Bay
streetcar Maintenance and Service Facility (MSF) as well as the mail processing plant in relation to the intersections
of concern is illustrated in Figure 11 below.

Truck routes are further discussed subsequently.

Figure 11: Location of Canada Post Depots

Overview of Streetcar Operations along Leslie Street:

Streetcar vehicles are anticipated to travel along Leslie Street from Commissioners Street to Queen Street to enter
service, and return along the same route at the end of service. Streetcars will be travelling north/south along with the
general street traffic, with traffic signals operating as existing being able to accommodate these additional vehicles.

N

Canada Post South Central
Lettermail Processing Plant (SCLPP)
969 Eastern Avenue

Affected Intersections

Canada Post Depot
600 Commissioners Street

TTC Ashbridges Bay Facility
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As noted earlier, the largest anticipated amount of streetcar vehicles to be entering service will be during the early
morning loading time period of 5:00 – 6:00 a.m. and 6:00 – 7:00 a.m. with 40 and 45 streetcar vehicles exiting the
Ashbridges Bay MSF facility, respectively, totalling to 85 streetcars released during a two hour period. During this
two hour period the surrounding street traffic of the intersections of concern to Canada Post, Leslie Street/Lake
Shore Boulevard and Leslie Street/Eastern Avenue will respectively experience approximately 15% and 30% of the
traffic experienced during the a.m. peak hour. Between the hours of 5:00 and 7:00 a.m. traffic volumes travelling
within the Study Area are low.

As noted before, traffic signals along Leslie Street should be able to accommodate streetcars along the Leslie
corridor. During the early morning periods, the total green time provided for north-south vehicular traffic is more than
the minimum required to accommodate general traffic. Therefore, it is expected that streetcar vehicles will be
accommodated within the additional green time within the existing signal cycle length.

If there is need, traffic signals will be adjusted to improve operations at the intersections. It should be pointed out that
the adjustment of signal timings is not to prioritize streetcar movements, but rather to optimize the operations of all
movements at the intersections.

For analysis purposes, the early morning time period was reviewed in detail as the majority of the mail originating
within the GTA is transported to SCLPP during that time period and all TTC streetcars are to be released into service
during the exact two hour time frame window. Further discussion regarding the analysis methodology is provided in
subsequent sections.

Canada Post Vehicle Data:

Canada Post provided a summary of the transportation grid of the processing plant as well as a breakdown of truck
traffic utilizing Leslie Street and highway service trucks that will make use of and cross Leslie Street. These volumes
are tabulated in Table 21 below.

The data obtained from Canada Post provides two-way trip totals to the mail processing plant. Trips arriving and
departing were taken as trip totals divided by two, with the exception of trips under the category of SCLPP
emanating from the facility. These trips were assumed to be arriving/departing from the west and would therefore
traverse through the intersection of Eastern Avenue.

Arriving and departing truck information was supplied for the two truck routes utilizing Leslie Street and
using/crossing Leslie Street. For analysis purposes, it is assumed that all these trucks for the latter route will arrive
from the west and travel northbound on Leslie Street as well.

Table 21
Traffic Volumes Arriving/Departing SCLPP

5:00 – 7:00 a.m.

Time
Transportation Grid Trucks using Leslie

Trucks using/crossing
Leslie

In Out Total Arrive Depart Total Arrive Depart Total
5:00 – 6:00 29 31 60 17 19 36 6 4 10
6:00 – 7:00 11 16 27 9 23 32 0 1 1

Total 40 47 87 26 42 68 6 5 11
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Analysis Methodology:

The analysis methodology and procedures followed the same steps outlines in Section 4.1.

As indicated earlier, the early morning time period was reviewed in detail as it represents the period of highest
Canada Post traffic demand occurring at the same time as the largest loading period of TTC streetcars on Leslie
Street. The late evening streetcar return will occur gradually throughout the evening, and any further Canada Post
traffic will be less than experienced during the early morning. By examining the largest volumes to be loaded on to
the network from both sources, any potential issues or conflicts to either operation could be identified. Subsequently,
if no issues are found for that period, operations during the rest of the day are expected to be satisfactory. The
intersections of Eastern Avenue and Lake Shore Boulevard with Leslie Street were analyzed as traffic from Canada
Post and TTC operations will traverse both of them.

Truck – Route Assumptions:
 Trucks that arrive and depart the SCLPP using Leslie Street:

o Trucks on route to SCLPP will travel east on Lake Shore Boulevard, north of Leslie Street, then east
on Eastern Avenue towards Knox Avenue. Vehicles departing the facility would traverse the same
route

 Trucks arriving and departing SCLPP using/crossing Leslie Street:
o Trucks on route to SCLPP will travel along Lake Shore Boulevard, north on Coxwell Avenue, and

west on Eastern Avenue. For analysis purposes, it is assumed that all these trucks will arrive from
the west and traverse up Leslie Street following the route as trucks using Leslie Street.

Worst Case Scenario:
To assess the incremental impacts of Canada Post traffic, a conservative approach was used and involved adding
the Canada Post traffic to future volumes at the affected intersections. Canada Post traffic for the two hour period
(5:00 – 7:00 a.m.) will be added to the heavier TTC loading time period of 6:00 – 7:00 a.m. when 45 streetcars are to
enter into service. During this hour the surrounding street traffic is 30% of the a.m. street peak hour. These volumes
are illustrated in Table 22 below.

Table 22
AM Early Morning Loading Period

Volumes

Intersection
Inbound/Ou

tbound
Movement

Canada Post
Transportation

Grid

Canada Post
Trucks

Base +
Streetcars

Total

Leslie Street/Lake
Shore Boulevard

Inbound EBL 13 26+6 61 106
- EBT - - 241 241
- EBR - - 16 16
- WBL - - 39 39
- WBT - - 1,022 1,022
- WBR - - 17 17
- NBL - - 33 33
- NBT - - 219 219
- NBR - - 24 24
- SBL - - 24 24
- SBT - - 64 64

Outbound SBR 17 42+5 194 258
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Table 22
AM Early Morning Loading Period

Volumes

Intersection
Inbound/Ou

tbound
Movement

Canada Post
Transportation

Grid

Canada Post
Trucks

Base +
Streetcars

Total

Leslie
Street/Eastern
Avenue

- EBL - - 6 6
Inbound EBT 24 - 61 85

- EBR - - 3 3
Outbound WBL 17 42+5 94 158
Outbound WBT 29 - 167 196
Outbound WBR 1 - 7 8

- NBL - - 12 12
- NBT - - 227 227

Inbound NBR 13 26+6 33 78
Inbound SBL 3 - 6 9

- SBT - - 54 54
- SBR - - 11 11

These trips have been added to the base street volumes and anticipated TTC streetcar traffic volumes and traffic
operations analysis undertaken. Results are tabulated in Table 23 below.

Table 23
6:00 – 7:00 a.m.

Additional Canada Post Traffic Level of Service

Intersection Appr. Movement
Base (Existing) Base + Streetcars

Base + Streetcars +
Canada Post

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

Leslie
Street/Lake
Shore
Boulevard E

EB
Left C 32.1 0.17 C 32.1 0.17 C 34.0 0.29

Dual Thru-Thru/Right B 11.7 0.10 B 11.7 0.10 B 11.7 0.10

WB
Left B 14.1 0.07 B 14.1 0.07 B 14.1 0.07

Dual Thru-Thru/Right C 22.1 0.50 C 22.1 0.50 C 22.1 0.50

NB
Left C 32.4 0.15 C 32.4 0.15 C 32.9 0.16

Dual Thru C 30.6 0.06 C 33.4 0.31 C 33.4 0.31
Right C 30.3 0.02 C 30.3 0.02 C 30.3 0.02

SB
Left C 31.2 0.08 C 31.5 0.10 C 31.5 0.10

Thru-Thru/Right C 31.7 0.16 C 31.7 0.16 C 31.9 0.19
Overall Intersection C 22.8 0.33 C 23.8 0.37 C 24.4 0.40

Leslie
Street/Eastern
Avenue

EB Left/Thru-Thru/Right A 8.0 0.04 A 8.0 0.04 A 8.1 0.06

WB
Left A 9.0 0.15 A 9.0 0.15 B 10.1 0.26

Thru/Right A 9.1 0.19 A 9.1 0.19 A 9.4 0.23
NB Left/Thru-Thru/Right B 16.3 0.07 B 17.8 0.25 B 18.0 0.27
SB Left/Thru-Thru/Right B 16.2 0.06 B 16.2 0.06 B 18.3 0.07

Overall Intersection B 11.3 0.15 B 13.2 0.21 B 13.2 0.26

The results indicate that both Lake Shore Boulevard and Eastern Avenue intersections with Leslie Street contain
enough capacity to accommodate both Canada Post and TTC related traffic while maintaining service to Canada
Post’s existing mail operations. Operations will be at level of service B or C at both intersections during the peak
hour. It can be seen that the incremental impact of streetcars on existing traffic operations during this time period is
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insignificant. Operations during other time periods are expected to be better with minor impacts as Canada Post and
TTC site related volumes are significantly less than those experienced during the early morning.

These findings demonstrate that the 85 streetcars entering service will have insignificant impact to existing Canada
Post mail operations throughout the day.

Consideration of 600 Commissioners Street Depot Operations:

Analysis was also undertaken to assess impacts on the recently opened depot located at 600 Commissioners Street.
Consideration of this development was included to determine whether truck operations from this facility would be
impacted by TTC streetcar operations.

Canada Post provided future site traffic volumes departing and arriving from the facility to be included in the
analysis. The City of Toronto Transportation Planning Department provided the Traffic Impact Study submitted by
Canada Post for their site plan application. This information was used to supplement future site traffic volumes
provided.

Examination of the data reveals that all departing traffic from 600 Commissioners Street will occur between 10:00 –
11:00 a.m. following the a.m. street peak hour (8:15 – 9:15). During the hour of departure of Canada Post tours, no
TTC vehicles will be entering or departing service. In addition, the background street volumes during 10:00 – 11:00
a.m. are lower than the A.M. peak hour volumes, indicating that there is sufficient capacity to accommodate the
departing tours. Therefore, it can be inferred that no conflict to Canada Post operations would be anticipated during
this hour.

There are three one hour periods which coincide with TTC related traffic. These time periods and volumes are
shown in Table 24 below.

Table 24
Site Traffic Trips at 600 Commissioners Street

Time Tours Departing Tours Arriving
10:00 – 11:00 257 -
11:00 – 12:00 - -
12:00 – 13:00 - -
13:00 – 14:00 - -
14:00 – 15:00 - -
15:00 – 16:00 - 50
16:00 – 17:00 - 87
17:00 – 18:00 - 50
18:00 – 19:00 - 50
19:00 – 20:00 - 20

The distribution of these site trips is based upon the distribution pattern utilized in the aforementioned Traffic Impact
Study submitted in support of the depot. These new vehicle trips were added to the base street volumes with the
anticipated TTC site related traffic volumes were analysed to determine the operations at the intersections of Leslie
Street/Commissioners Street and Leslie Street/Lake Shore Boulevard. These volumes were based upon the
distribution as illustrated in Figure 12 below.
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Figure 12: Canada Post Site Traffic

Results are tabulated in Table 5, 6, and 7, for analysis periods of 3:00 – 4:00 p.m., 4:30 – 5:30 p.m., and 7:00 – 8:00
p.m. respectively.

Table 25
3:00 – 4:00 p.m.

Base Year Traffic Volumes + Streetcars + Canada Post Tours
Level of Service

Intersection Appr. Movement
Base + Streetcars
3:00 – 4:00 p.m.

Base + Streetcars +
Canada Post

3:00 – 4:00 p.m.
LOS Delay v/c LOS Delay v/c

Leslie Street/Lake Shore
Boulevard E

EB
Left F 82.7 0.94 F 82.7 0.94

Dual Thru-Thru/Right F 182.5 1.08 F 202.7 1.09

WB
Left F 166.4 0.96 F 166.4 0.96

Dual Thru-Thru/Right D 45.0 0.64 D 45.0 0.64

NB
Left F 182.4 1.01 F 182.4 1.01

Dual Thru D 44.1 0.26 D 44.1 0.26
Right D 43.7 0.19 D 43.7 0.19

SB
Left E 72.5 0.52 E 72.5 0.52

Thru-Thru/Right E 61.8 0.44 E 61.8 0.44
Overall Intersection F 132.3 1.03 F 143.7 1.04

Leslie Street/
Commissioners Street

EB
Left/Thru C 20.7 0.58 C 20.7 0.58

Right B 15.8 0.02 B 15.8 0.02

WB
Left/Thru - - - - - -

Right A 6.7 0.17 A 6.4 0.17
NB Left/Thru-Thru/Right C 21.7 0.20 C 21.7 0.20

SB
Left B 10.2 0.19 B 10.2 0.19
Thru A 6.8 0.02 A 6.8 0.02
Right A 9.6 0.06 A 9.7 0.08

Overall Intersection B 12.9 0.34 B 12.8 0.34

N3:00 – 4:00 p.m.
4:00 – 5:00 p.m.
7:00 – 8:00 p.m.

15
65
38

15 65 38

Commissioners Street

Leslie Street

Lake Shore Boulevard
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Table 26
4:30 – 5:30 p.m.

Base Year Traffic Volumes + Streetcars + Canada Post Tours
Level of Service

Intersection Appr. Movement
Base + Streetcars
4:30 – 5:30 p.m.

Base + Streetcars +
Canada Post

4:30 – 5:30 p.m.
LOS Delay v/c LOS Delay v/c

Leslie Street/Lake Shore
Boulevard E

EB
Left F 84.0 0.94 F 84.0 0.94

Dual Thru-Thru/Right E 61.5 1.00 E 55.1 1.00

WB
Left F 111.5 0.88 F 110.8 0.88

Dual Thru-Thru/Right D 42.8 0.63 D 40.9 0.60

NB
Left E 59.4 0.56 E 65.6 0.62

Dual Thru D 45.9 0.23 D 47.6 0.25
Right D 44.5 0.11 D 46.2 0.11

SB
Left E 63.6 0.45 E 68.2 0.50

Thru-Thru/Right E 56.7 0.36 E 59.0 0.38
Overall Intersection E 59.9 0.87 E 56.3 0.88

Leslie Street/
Commissioners Street

EB
Left/Thru C 21.0 0.59 C 21.0 0.59

Right B 15.7 0.02 B 15.7 0.02

WB
Left/Thru - - - - - -

Right A 6.1 0.03 A 6.1 0.03
NB Left/Thru-Thru/Right C 21.9 0.21 C 21.9 0.21

SB
Left A 9.7 0.06 A 9.7 0.06
Thru A 6.9 0.02 A 6.9 0.02
Right A 9.7 0.06 A 9.9 0.09

Overall Intersection B 15.8 0.29 B 15.3 0.31

Table 27
7:00 – 8:00 p.m.

Base Year Traffic Volumes + Streetcars + Canada Post Tours
Level of Service

Intersection Appr. Movement
Base + Streetcars
7:00 – 8:00 p.m.

Base + Streetcars +
Canada Post

7:00 – 8:00 p.m.
LOS Delay v/c LOS Delay v/c

Leslie Street/Lake Shore
Boulevard E

EB
Left D 43.7 0.74 D 43.7 0.74

Dual Thru-Thru/Right C 24.3 0.86 C 24.6 0.87

WB
Left C 23.3 0.35 C 23.4 0.35

Dual Thru-Thru/Right C 23.8 0.38 C 23.8 0.38

NB
Left D 38.8 0.36 D 38.8 0.36

Dual Thru C 31.4 0.13 C 31.4 0.13
Right C 30.6 0.04 C 30.6 0.04

SB
Left C 32.6 0.18 C 32.6 0.18

Thru-Thru/Right C 34.7 0.40 C 34.7 0.40
Overall Intersection C 27.5 0.75 C 27.7 0.75

Leslie Street/ EB Left/Thru B 19.1 0.44 B 19.1 0.44
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Table 27
7:00 – 8:00 p.m.

Base Year Traffic Volumes + Streetcars + Canada Post Tours
Level of Service

Intersection Appr. Movement
Base + Streetcars
7:00 – 8:00 p.m.

Base + Streetcars +
Canada Post

7:00 – 8:00 p.m.
LOS Delay v/c LOS Delay v/c

Commissioners Street Right B 16.4 0.01 B 16.4 0.01

WB
Left/Thru - - - - - -

Right A 6.2 0.01 A 6.2 0.01
NB Left/Thru-Thru/Right B 20.0 0.13 B 20.0 0.13

SB
Left A 9.2 0.25 A 9.2 0.25
Thru A 5.6 0.01 A 5.6 0.01
Right A 8.3 0.04 A 8.3 0.04

Overall Intersection B 13.0 0.30 B 13.2 0.30

The analysis results were reviewed with respect to overall traffic operations. The analysis indicates the following:

 For the 3:00 to 4:00 p.m. period, the Leslie Street/Lake Shore Boulevard intersection operates at an overall
poor level of service with the critical movements approaching capacity under existing conditions. For
reference please refer to Table 13.  For future conditions, this situation would be exacerbated by the addition
of TTC employee shift 1 and shift 2 traffic and returning Canada Post tours. It should be pointed out that the
poor operations at the Leslie Street/Lake Shore Boulevard intersection is an existing problem that is not
caused by the introduction of streetcars as only up to 10 streetcars were assumed in the analysis during this
period;

 During the time periods of 4:30 – 5:30 p.m. and 7:00 – 8:00 p.m. overall traffic operations at the intersections
of Lake Shore Boulevard and Commissioners Street with Leslie Street remain relatively the same as the
volume of site traffic returning to Canada Post’s depot considered is minimal;

 It should be pointed out that a conservative approach was assumed in the “worst case” scenario analysis.
Consequently actual operations could be better than analysis results indicate. The addition of 10 streetcars
in not expected to have significant impacts on the overall operations at the two intersections.

Summary of Assessment Findings:

The overall findings of the assessment of Canada Post operations is that streetcar operations from the proposed
Ashbridges Bay MSF will not have significant impacts on their mail operations from both the SCLPP located at 969
Eastern Avenue and the recently opened mail depot at 600 Commissioners Street.

Operations related to truck traffic from SCLPP was assessed at the Lake Shore Boulevard and Eastern Avenue
intersections during the morning period, which is the most critical time period throughout the day. The results
indicated satisfactory operations at LOS B or C, indicating insignificant impacts of streetcar traffic.

Operations related to the depot at 600 Commissioners Street were assessed at the Lake Shore Boulevard and
Commissioners Street intersections during various time periods of truck arrivals. The operations ranged from LOS E
to F, and LOS B to C at the Lake Shore Boulevard and Commissioners Street intersections respectively. The
operations at the latter intersection are satisfactory and indicate that impacts of streetcar traffic is not significant.
Although operations at the Lake Shore Boulevard ranged from LOS E to F, those operations reflect existing
conditions and are not attributable to the addition of up to 10 streetcars accounted for during those considered time
periods. The impacts of the streetcar traffic is therefore negligible.
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4.3.2 Film Ontario

Film Ontario’s studio is located on Eastern Avenue. The property of 721 Eastern Avenue is located approximately
310 metres south of Queen Street East and approximately 260 metres west of Leslie Street. Film Ontario has raised
concern regarding the potential noise issues and traffic congestion that may arise due to the new streetcar line. It
should be noted that the 501 Queen Street streetcar route currently operates along Queen Street from west of
Kipling Avenue to east of Woodbine Avenue. In terms of noise levels and vibrations created by the streetcars
traversing along the preferred Leslie Street route, the amount of noise will be similar to the streetcar travel along
Queen Street that is currently experienced.

It was determined that the peak streetcar demands would occur during the early morning and late evening, 6:00 –
7:00 a.m. and 7:00 – 8:00 p.m. respectively.  Throughout the day there will be a nominal number of LRV vehicles
leaving or returning to the maintenance facility. As these peak streetcar demands do not coincide with the peak hour
traffic volumes experienced on the street, traffic operations are not expected to impede the function of the studio.
The volumes of streetcars traversing across Eastern Avenue will have minor impact to the major traffic movements.

4.4 Mitigation Measures

The following mitigation measures would be required to address the problem locations noted in the previous
sections:

Adjustments to signal timings to accommodate the higher traffic volumes within the Study Area
Streetcar detection equipment as required to actuate any special signal phases or to provide longer green
extensions that may be required to clear streetcar traffic through the signalized intersections
For the Leslie Street/Lake Shore Boulevard intersection, longer storage lane lengths for the northbound left turn
lane.  From aerial photography, it appears that an extension of the northbound left turn lane would require a
general widening of Leslie Street.  The widening would also provide for the exclusive southbound left turn lane
assumed to be in place as part of the analysis future traffic conditions at the Leslie Street/Commissioners Street
intersection
The southbound left turn lane at the Leslie Street/Lake Shore Boulevard intersection, which was also identified
as a relatively minor problem location with respect to storage, is constrained by the Leslie Street/Plaza access
intersection and cannot be lengthened

In summary, the operational problems that would be associated with the maintenance facility streetcar movements
and employee traffic are relatively minor, and the mitigation measures are similarly minor with respect to potential
physical changes to the Leslie Street or Lake Shore Boulevard corridors.
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5. Conclusions and Recommendations
The conclusions of the traffic impact study are as follows:

a) Traffic operations under existing conditions are generally satisfactory at most Study Area intersections except at
the Leslie Street/Lake Shore Boulevard intersection where some movements are at capacity leading to poor
overall level of service during the 8:15 – 9:15 a.m., 3:00 – 4:00 p.m., and 4:30 – 5:30 p.m. time periods. .

b) Under future conditions with streetcar operations, all intersections within the Study Area with the exception of the
Leslie Street/Lake Shore Boulevard intersection will operate at good levels of service.  The Leslie Street/Lake
Shore Boulevard intersection has a poor level of service during the morning and afternoon street peak hours
with traffic volume demands that exceed the theoretical capacity.  Similar, but slightly better, conditions are
experienced during the “shoulders” of the street peak hours, i.e., the hours immediately before or after the street
peak. It was noted though that those poor operations occur under existing conditions and are not solely a result
of streetcar operations.

c) The majority of the streetcar traffic to and from the proposed maintenance facility will occur either well before or
well after the typical peak periods of street traffic.  As such, streetcar traffic movements between the proposed
facility and Queen Street would have negligible impacts on traffic operations along Leslie Street.

d) Employees of the proposed facilities will work in three shifts, and the majority of employee traffic to and from the
facility occurs just before the morning and afternoon peak periods for street traffic.  As such, any potentially
noticeable traffic impacts would be experienced during the shoulders of the street peak hours as related to
employee shift traffic to and from the facility.

e) It should be pointed out that a conservative approach was assumed in the analysis and actual operations within
the Study Area intersections could be slightly better.

The recommendations of the traffic impact study are as follows:

a) Review signal timings and vehicle detection capabilities in the Leslie Street corridor between Commissioners
Street and Queen Street to determine where it would be beneficial to incorporate any transit priority signal
phases or extensions that would be actuated by streetcars.

b) Monitor streetcar and traffic volumes following the opening of the facility and make adjustments to signal timing
as necessary.

c) Determine the feasibility of physical improvements to the Leslie Street/Lake Shore Boulevard intersection with
respect to lengthening the left turn storage lanes for northbound left turn movements, and providing an exclusive
southbound left turn lane on Leslie Street at the intersection with Commissioners Street.  Also, confirm the
desirability of such improvements within the context of the long term objectives of the Transit City Projects.
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Streetcar Intersection Clearance Calculations 
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Therefore, it takes approximately 16.1 s for a 1 LRV consist to cross Lake Shore Boulevard 
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Existing & Future Conditions 
 
LOS Analysis Sheets 
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Appendix B1 

 

Existing Conditions 
 
6:00 am – 7:00 am 



HCM Signalized Intersection Capacity Analysis
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 3 41 7 2 10 28 59 11 10 157 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.98 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1802 1601 1813 1601 3469 3466
Flt Permitted 0.82 1.00 0.88 1.00 0.86 0.94
Satd. Flow (perm) 1542 1601 1649 1601 3032 3280
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 29 3 41 7 2 10 28 59 11 10 157 40
RTOR Reduction (vph) 0 0 26 0 0 6 0 6 0 0 22 0
Lane Group Flow (vph) 0 32 15 0 9 4 0 92 0 0 185 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 17.0 17.0 17.0 17.0 21.0 21.0
Effective Green, g (s) 18.0 18.0 18.0 18.0 22.0 22.0
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.44 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 555 576 594 576 1334 1443
v/s Ratio Prot
v/s Ratio Perm c0.02 0.01 0.01 0.00 0.03 c0.06
v/c Ratio 0.06 0.03 0.02 0.01 0.07 0.13
Uniform Delay, d1 10.5 10.3 10.3 10.3 8.1 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.0 0.0 0.1 0.2
Delay (s) 10.7 10.4 10.3 10.3 8.2 8.5
Level of Service B B B B A A
Approach Delay (s) 10.5 10.3 8.2 8.5
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.10
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 30.2% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 3 40 31 58 125 12 29 16 18 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.94 0.99 0.96
Flt Protected 1.00 0.99 0.98
Satd. Flow (prot) 3139 3304 3104
Flt Permitted 0.93 0.85 0.88
Satd. Flow (perm) 2939 2839 2800
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 40 31 58 125 12 29 16 18 0 0 0
RTOR Reduction (vph) 0 25 0 0 10 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 49 0 0 185 0 0 55 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 8.1 8.1 23.7
Effective Green, g (s) 8.1 9.1 24.7
Actuated g/C Ratio 0.18 0.21 0.56
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 544 590 1579
v/s Ratio Prot
v/s Ratio Perm 0.02 c0.07 c0.02
v/c Ratio 0.09 0.31 0.03
Uniform Delay, d1 14.8 14.7 4.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.0
Delay (s) 14.9 15.0 4.3
Level of Service B B A
Approach Delay (s) 14.9 15.0 4.3 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.11
Actuated Cycle Length (s) 43.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 2 4 0 1 2 2 9 1 8 15 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.91 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1789 1883 1562 1700 3502 1851 1561
Flt Permitted 0.76 1.00 1.00 1.00 0.90 0.88 1.00
Satd. Flow (perm) 1423 1883 1562 1700 3184 1657 1561
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 24 2 4 0 1 2 2 9 1 8 15 55
RTOR Reduction (vph) 0 0 3 0 1 0 0 1 0 0 0 41
Lane Group Flow (vph) 24 2 1 0 2 0 0 11 0 0 23 14
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 7.0 7.0 7.0 7.0 5.9 5.9 5.9
Effective Green, g (s) 8.0 8.0 8.0 8.0 6.9 6.9 6.9
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.26 0.26 0.26
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 560 465 506 817 425 400
v/s Ratio Prot 0.00 0.00
v/s Ratio Perm c0.02 0.00 0.00 c0.01 0.01
v/c Ratio 0.06 0.00 0.00 0.00 0.01 0.05 0.04
Uniform Delay, d1 6.8 6.6 6.6 6.6 7.5 7.5 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.0 0.0 0.0 0.1 0.0
Delay (s) 6.8 6.6 6.6 6.6 7.5 7.6 7.5
Level of Service A A A A A A A
Approach Delay (s) 6.8 6.6 7.5 7.6
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.06
Actuated Cycle Length (s) 26.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 32.4% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 61 3 94 167 7 12 47 33 6 54 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 0.95 0.98
Flt Protected 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3350 1576 1684 3122 3242
Flt Permitted 0.94 0.71 1.00 0.93 0.94
Satd. Flow (perm) 3157 1176 1684 2909 3054
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 6 61 3 94 167 7 12 47 33 6 54 11
RTOR Reduction (vph) 0 1 0 0 2 0 0 22 0 0 7 0
Lane Group Flow (vph) 0 69 0 94 172 0 0 70 0 0 64 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1669 622 890 956 1003
v/s Ratio Prot c0.10
v/s Ratio Perm 0.02 0.08 c0.02 0.02
v/c Ratio 0.04 0.15 0.19 0.07 0.06
Uniform Delay, d1 8.0 8.5 8.7 16.2 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.5 0.5 0.1 0.1
Delay (s) 8.0 9.0 9.1 16.3 16.2
Level of Service A A A B B
Approach Delay (s) 8.0 9.1 16.3 16.2
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.15
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 61 241 16 39 1022 17 33 39 24 24 64 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4780 1718 5128 1742 3349 1469 1794 3062
Flt Permitted 0.95 1.00 0.59 1.00 0.59 1.00 1.00 0.73 1.00
Satd. Flow (perm) 1755 4780 1060 5128 1086 3349 1469 1379 3062
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 61 241 16 39 1022 17 33 39 24 24 64 194
RTOR Reduction (vph) 0 8 0 0 2 0 0 0 19 0 154 0
Lane Group Flow (vph) 61 249 0 39 1037 0 33 39 5 24 104 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 19.0 49.0 44.0 38.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 20.0 50.0 45.0 39.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.21 0.52 0.47 0.41 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 366 2490 541 2083 226 698 306 287 638
v/s Ratio Prot c0.03 0.05 0.00 c0.20 0.01 c0.03
v/s Ratio Perm 0.03 0.03 0.00 0.02
v/c Ratio 0.17 0.10 0.07 0.50 0.15 0.06 0.02 0.08 0.16
Uniform Delay, d1 31.2 11.6 13.9 21.2 31.0 30.4 30.2 30.6 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 1.0 0.1 0.3 0.9 1.4 0.2 0.1 0.6 0.6
Delay (s) 32.1 11.7 14.1 22.1 32.4 30.6 30.3 31.2 31.7
Level of Service C B B C C C C C C
Approach Delay (s) 15.6 21.8 31.1 31.7
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
1: Plaza Entrance & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 66 6 93 17 6 23 64 133 24 22 357 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.98 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1801 1601 1816 1601 3470 3466
Flt Permitted 0.74 1.00 0.82 1.00 0.73 0.93
Satd. Flow (perm) 1402 1601 1542 1601 2582 3234
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 66 6 93 17 6 23 64 133 24 22 357 92
RTOR Reduction (vph) 0 0 61 0 0 15 0 14 0 0 43 0
Lane Group Flow (vph) 0 72 32 0 23 8 0 207 0 0 428 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 477 544 524 544 1033 1294
v/s Ratio Prot
v/s Ratio Perm c0.05 0.02 0.01 0.00 0.08 c0.13
v/c Ratio 0.15 0.06 0.04 0.01 0.20 0.33
Uniform Delay, d1 11.5 11.1 11.1 10.9 9.8 10.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.2 0.0 0.4 0.7
Delay (s) 12.1 11.3 11.2 11.0 10.2 11.1
Level of Service B B B B B B
Approach Delay (s) 11.7 11.1 10.2 11.1
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.25
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 78 62 115 245 24 57 31 36 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.94 0.99 0.96
Flt Protected 1.00 0.99 0.98
Satd. Flow (prot) 3133 3300 3037
Flt Permitted 0.94 0.83 0.84
Satd. Flow (perm) 2945 2779 2596
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 7 78 62 115 245 24 57 31 36 0 0 0
RTOR Reduction (vph) 0 28 0 0 5 0 0 31 0 0 0 0
Lane Group Flow (vph) 0 119 0 0 379 0 0 93 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 29.5 37.0 7.4
Effective Green, g (s) 30.5 38.0 8.4
Actuated g/C Ratio 0.54 0.67 0.15
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1593 1932 387
v/s Ratio Prot c0.02
v/s Ratio Perm 0.04 0.11 c0.04
v/c Ratio 0.07 0.20 0.24
Uniform Delay, d1 6.2 3.5 21.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3
Delay (s) 6.3 3.5 21.5
Level of Service A A C
Approach Delay (s) 6.3 3.5 21.5 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 56.4 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 55 5 8 1 3 6 4 21 1 18 35 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.92 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1789 1883 1562 1709 3529 1852 1561
Flt Permitted 0.75 1.00 1.00 0.97 0.90 0.88 1.00
Satd. Flow (perm) 1414 1883 1562 1661 3198 1650 1561
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 55 5 8 1 3 6 4 21 1 18 35 126
RTOR Reduction (vph) 0 0 6 0 4 0 0 1 0 0 0 92
Lane Group Flow (vph) 55 5 2 0 6 0 0 25 0 0 53 34
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 7.1 7.1 7.1 7.1 6.3 6.3 6.3
Effective Green, g (s) 8.1 8.1 8.1 8.1 7.3 7.3 7.3
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.27 0.27 0.27
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 418 557 462 491 852 440 416
v/s Ratio Prot 0.00
v/s Ratio Perm c0.04 0.00 0.00 0.01 c0.03 0.02
v/c Ratio 0.13 0.01 0.01 0.01 0.03 0.12 0.08
Uniform Delay, d1 7.1 6.8 6.8 6.8 7.4 7.6 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.0 0.0 0.0 0.1 0.1
Delay (s) 7.2 6.8 6.8 6.8 7.4 7.7 7.6
Level of Service A A A A A A A
Approach Delay (s) 7.1 6.8 7.4 7.7
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 27.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 119 4 185 327 14 23 93 65 11 107 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 1.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.98
Flt Protected 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3352 1577 1683 3121 3241
Flt Permitted 0.91 0.64 1.00 0.91 0.93
Satd. Flow (perm) 3078 1067 1683 2856 3024
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 13 119 4 185 327 14 23 93 65 11 107 22
RTOR Reduction (vph) 0 3 0 0 2 0 0 46 0 0 16 0
Lane Group Flow (vph) 0 133 0 185 339 0 0 135 0 0 124 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 27.0 46.0 46.0 22.0 22.0
Effective Green, g (s) 28.0 47.0 47.0 23.0 23.0
Actuated g/C Ratio 0.35 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 2.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1077 742 989 821 869
v/s Ratio Prot 0.06 c0.20
v/s Ratio Perm 0.04 0.09 c0.05 0.04
v/c Ratio 0.12 0.25 0.34 0.16 0.14
Uniform Delay, d1 17.7 7.7 8.5 21.3 21.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 0.9 0.4 0.3
Delay (s) 17.9 8.5 9.5 21.7 21.5
Level of Service B A A C C
Approach Delay (s) 17.9 9.1 21.7 21.5
Approach LOS B A C C

Intersection Summary
HCM Average Control Delay 14.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 138 548 36 89 2329 39 75 89 55 55 147 442
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 4780 1720 5127 1742 3349 1470 1796 1795 1552
Flt Permitted 0.95 1.00 0.34 1.00 0.61 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1755 4780 624 5127 1111 3349 1470 1317 1795 1552
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 138 548 36 89 2329 39 75 89 55 55 147 442
RTOR Reduction (vph) 0 5 0 0 1 0 0 0 42 0 0 170
Lane Group Flow (vph) 138 579 0 89 2367 0 75 89 13 55 147 272
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 17.0 57.0 97.0 75.0 32.0 32.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 18.0 58.0 98.0 76.0 33.0 33.0 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.12 0.40 0.68 0.53 0.23 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 1925 683 2706 255 767 337 302 411 356
v/s Ratio Prot c0.08 0.12 0.03 c0.46 0.03 0.08
v/s Ratio Perm 0.06 0.07 0.01 0.04 c0.18
v/c Ratio 0.63 0.30 0.13 0.87 0.29 0.12 0.04 0.18 0.36 0.77
Uniform Delay, d1 59.8 29.2 8.3 29.8 45.9 43.9 43.2 44.6 46.6 51.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.7 0.4 0.4 4.6 2.9 0.3 0.2 1.3 2.4 15.9
Delay (s) 73.6 29.6 8.7 34.4 48.8 44.3 43.4 46.0 49.0 67.8
Level of Service E C A C D D D D D E
Approach Delay (s) 38.0 33.4 45.6 61.6
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 39.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 104.3% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group



 

 

 

 - B4 - 

Appendix B3 
 

Existing Conditions 
 
8:15 am – 9:15 am 



HCM Signalized Intersection Capacity Analysis
1: Plaza & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 9 135 24 8 34 92 193 35 32 517 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.98 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1801 1601 1815 1601 3470 3466
Flt Permitted 0.73 1.00 0.80 1.00 0.64 0.92
Satd. Flow (perm) 1379 1601 1514 1601 2268 3188
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 96 9 135 24 8 34 92 193 35 32 517 133
RTOR Reduction (vph) 0 0 81 0 0 20 0 19 0 0 42 0
Lane Group Flow (vph) 0 105 54 0 32 14 0 301 0 0 640 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0 16.0 16.0
Effective Green, g (s) 20.0 20.0 20.0 20.0 17.0 17.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 552 640 606 640 771 1084
v/s Ratio Prot
v/s Ratio Perm c0.08 0.03 0.02 0.01 0.13 c0.20
v/c Ratio 0.19 0.08 0.05 0.02 0.39 0.59
Uniform Delay, d1 9.7 9.3 9.2 9.1 12.6 13.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 0.2 0.1 1.5 2.4
Delay (s) 10.5 9.6 9.4 9.1 14.0 16.0
Level of Service B A A A B B
Approach Delay (s) 10.0 9.2 14.0 16.0
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 57.7% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 130 102 190 406 40 94 52 60 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.94 0.99 0.96
Flt Protected 1.00 0.99 0.98
Satd. Flow (prot) 3135 3302 3043
Flt Permitted 0.93 0.76 0.83
Satd. Flow (perm) 2908 2557 2596
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 130 102 190 406 40 94 52 60 0 0 0
RTOR Reduction (vph) 0 48 0 0 5 0 0 50 0 0 0 0
Lane Group Flow (vph) 0 195 0 0 631 0 0 156 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 29.5 37.0 8.6
Effective Green, g (s) 30.5 38.0 9.6
Actuated g/C Ratio 0.53 0.66 0.17
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1540 1771 433
v/s Ratio Prot c0.04
v/s Ratio Perm 0.07 0.19 c0.06
v/c Ratio 0.13 0.36 0.36
Uniform Delay, d1 6.8 4.4 21.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.5
Delay (s) 7.0 4.5 21.8
Level of Service A A C
Approach Delay (s) 7.0 4.5 21.8 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 8.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 57.6 Sum of lost time (s) 10.0
Intersection Capacity Utilization 72.2% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 79 7 11 1 4 8 6 30 2 26 50 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.92 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1788 1883 1562 1707 3521 1852 1561
Flt Permitted 0.75 1.00 1.00 0.97 0.89 0.87 1.00
Satd. Flow (perm) 1410 1883 1562 1671 3174 1639 1561
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 79 7 11 1 4 8 6 30 2 26 50 182
RTOR Reduction (vph) 0 0 8 0 6 0 0 1 0 0 0 132
Lane Group Flow (vph) 79 7 3 0 7 0 0 37 0 0 76 50
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 7.4 7.4 7.4 7.4 6.8 6.8 6.8
Effective Green, g (s) 8.4 8.4 8.4 8.4 7.8 7.8 7.8
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.28 0.28 0.28
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 420 561 465 498 878 453 432
v/s Ratio Prot 0.00
v/s Ratio Perm c0.06 0.00 0.00 0.01 c0.05 0.03
v/c Ratio 0.19 0.01 0.01 0.01 0.04 0.17 0.12
Uniform Delay, d1 7.4 7.0 7.0 7.0 7.5 7.7 7.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.0 0.0 0.2 0.1
Delay (s) 7.6 7.0 7.0 7.0 7.5 7.9 7.7
Level of Service A A A A A A A
Approach Delay (s) 7.5 7.0 7.5 7.8
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.18
Actuated Cycle Length (s) 28.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.8% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 197 7 307 543 24 38 154 108 18 177 36
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 1.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.98
Flt Protected 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3354 1577 1682 3122 3242
Flt Permitted 0.88 0.59 1.00 0.89 0.91
Satd. Flow (perm) 2980 980 1682 2784 2978
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 21 197 7 307 543 24 38 154 108 18 177 36
RTOR Reduction (vph) 0 3 0 0 2 0 0 77 0 0 19 0
Lane Group Flow (vph) 0 222 0 307 565 0 0 223 0 0 212 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 27.0 46.0 46.0 22.0 22.0
Effective Green, g (s) 28.0 47.0 47.0 23.0 23.0
Actuated g/C Ratio 0.35 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 2.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1043 710 988 800 856
v/s Ratio Prot 0.10 c0.34
v/s Ratio Perm 0.07 0.16 c0.08 0.07
v/c Ratio 0.21 0.43 0.57 0.28 0.25
Uniform Delay, d1 18.3 8.5 10.2 22.1 21.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.9 2.4 0.9 0.7
Delay (s) 18.7 10.4 12.7 22.9 22.6
Level of Service B B B C C
Approach Delay (s) 18.7 11.9 22.9 22.6
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 104.2% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 200 793 52 129 3368 57 108 129 80 79 212 639
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0 4.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 5253 1721 5900 1739 3525 1464 1790 1795 1562
Flt Permitted 0.95 1.00 0.35 1.00 0.39 1.00 1.00 0.67 1.00 1.00
Satd. Flow (perm) 1755 5253 631 5634 720 3525 1464 1271 1795 1562
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 200 793 52 129 3368 57 108 129 80 79 212 639
RTOR Reduction (vph) 0 6 0 0 2 0 0 0 68 0 0 201
Lane Group Flow (vph) 200 839 0 129 3423 0 108 129 13 79 212 438
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm pm+ov
Protected Phases 5 2 1 6 8 4 5
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 16.0 81.0 79.0 73.0 19.0 19.0 19.0 19.0 19.0 35.0
Effective Green, g (s) 17.0 82.0 80.0 74.0 20.0 20.0 20.0 20.0 20.0 36.0
Actuated g/C Ratio 0.13 0.64 0.62 0.58 0.16 0.16 0.16 0.16 0.16 0.28
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 3365 450 3411 113 551 229 199 280 439
v/s Ratio Prot 0.11 0.16 0.01 c0.58 0.04 0.12 c0.13
v/s Ratio Perm 0.16 0.15 0.01 0.06 0.15
v/c Ratio 0.86 0.25 0.29 1.00 0.96 0.23 0.05 0.40 0.76 1.00
Uniform Delay, d1 54.3 9.8 9.7 27.0 53.6 47.3 46.0 48.6 51.7 45.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 40.4 0.2 1.6 34.3 130.4 1.0 0.5 5.9 19.2 83.3
Delay (s) 94.7 10.0 11.3 61.3 184.0 48.3 46.4 54.5 70.9 129.2
Level of Service F B B E F D D D E F
Approach Delay (s) 26.2 59.5 94.1 109.6
Approach LOS C E F F

Intersection Summary
HCM Average Control Delay 63.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 128.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 127.2% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Appendix B4 
 

Existing Conditions 
 
3:00 pm – 4:00 pm 



HCM Signalized Intersection Capacity Analysis
1: Leslie St & 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 82 10 80 59 14 129 82 472 138 93 220 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1803 1601 1810 1601 3451 3443
Flt Permitted 0.70 1.00 0.73 1.00 0.84 0.67
Satd. Flow (perm) 1323 1601 1377 1601 2908 2321
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 82 10 80 59 14 129 82 472 138 93 220 66
RTOR Reduction (vph) 0 0 53 0 0 85 0 44 0 0 36 0
Lane Group Flow (vph) 0 92 27 0 73 44 0 648 0 0 343 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 450 544 468 544 1163 928
v/s Ratio Prot
v/s Ratio Perm c0.07 0.02 0.05 0.03 c0.22 0.15
v/c Ratio 0.20 0.05 0.16 0.08 0.56 0.37
Uniform Delay, d1 11.7 11.1 11.5 11.2 11.6 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 0.7 0.3 1.9 1.1
Delay (s) 12.7 11.3 12.2 11.5 13.5 11.7
Level of Service B B B B B B
Approach Delay (s) 12.0 11.7 13.5 11.7
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 16 303 105 97 177 20 87 134 183 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 0.99 0.93
Flt Protected 1.00 0.98 0.99
Satd. Flow (prot) 3244 3298 3041
Flt Permitted 0.93 0.72 0.90
Satd. Flow (perm) 3028 2428 2751
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 16 303 105 97 177 20 87 134 183 0 0 0
RTOR Reduction (vph) 0 74 0 0 13 0 0 90 0 0 0 0
Lane Group Flow (vph) 0 350 0 0 281 0 0 314 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 10.3 10.3 21.1
Effective Green, g (s) 11.3 11.3 22.1
Actuated g/C Ratio 0.26 0.26 0.51
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 788 632 1401
v/s Ratio Prot
v/s Ratio Perm 0.12 c0.12 c0.11
v/c Ratio 0.44 0.45 0.22
Uniform Delay, d1 13.4 13.4 5.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.4
Delay (s) 13.8 13.9 6.3
Level of Service B B A
Approach Delay (s) 13.8 13.9 6.3 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 43.4 Sum of lost time (s) 10.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 211 0 25 0 0 14 11 84 0 4 23 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1788 1563 1609 3556 1870 1560
Flt Permitted 0.75 1.00 1.00 0.92 0.93 1.00
Satd. Flow (perm) 1409 1563 1609 3274 1746 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 211 0 25 0 0 14 11 84 0 4 23 115
RTOR Reduction (vph) 0 0 16 0 9 0 0 0 0 0 0 87
Lane Group Flow (vph) 211 0 9 0 5 0 0 95 0 0 27 28
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 10.5 10.5 10.5 6.5 6.5 6.5
Effective Green, g (s) 11.5 11.5 11.5 7.5 7.5 7.5
Actuated g/C Ratio 0.37 0.37 0.37 0.24 0.24 0.24
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 523 580 597 792 422 377
v/s Ratio Prot 0.00
v/s Ratio Perm c0.15 0.01 c0.03 0.02 0.02
v/c Ratio 0.40 0.02 0.01 0.12 0.06 0.07
Uniform Delay, d1 7.2 6.2 6.2 9.2 9.0 9.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.0 0.1 0.1 0.1
Delay (s) 7.7 6.2 6.2 9.2 9.1 9.2
Level of Service A A A A A A
Approach Delay (s) 7.6 6.2 9.2 9.1
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 31.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 464 8 85 176 16 20 272 154 25 140 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.99
Flt Protected 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3372 1578 1671 3147 3268
Flt Permitted 0.93 0.46 1.00 0.94 0.86
Satd. Flow (perm) 3151 764 1671 2956 2845
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 29 464 8 85 176 16 20 272 154 25 140 12
RTOR Reduction (vph) 0 1 0 0 5 0 0 98 0 0 7 0
Lane Group Flow (vph) 0 500 0 85 187 0 0 348 0 0 170 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1666 404 883 971 935
v/s Ratio Prot 0.11
v/s Ratio Perm c0.16 0.11 c0.12 0.06
v/c Ratio 0.30 0.21 0.21 0.36 0.18
Uniform Delay, d1 9.2 8.8 8.8 17.9 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 0.5 1.0 0.4
Delay (s) 9.7 9.9 9.3 18.9 17.2
Level of Service A A A B B
Approach Delay (s) 9.7 9.5 18.9 17.2
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 537 3310 81 108 1048 49 92 148 93 76 85 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 5600 1722 5606 1752 3525 1461 1788 3198
Flt Permitted 0.95 1.00 0.08 1.00 0.27 1.00 1.00 0.66 1.00
Satd. Flow (perm) 1755 5274 141 5606 496 3525 1461 1248 3198
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 537 3310 81 108 1048 49 92 148 93 76 85 278
RTOR Reduction (vph) 0 2 0 0 4 0 0 0 60 0 243 0
Lane Group Flow (vph) 537 3389 0 108 1093 0 92 148 33 76 120 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt pm+pt Perm Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 43.0 86.0 57.0 51.0 30.0 30.0 30.0 17.0 17.0
Effective Green, g (s) 44.0 87.0 58.0 52.0 31.0 31.0 31.0 18.0 18.0
Actuated g/C Ratio 0.31 0.60 0.40 0.36 0.22 0.22 0.22 0.12 0.12
Clearance Time (s) 5.0 7.0 7.0 7.0 5.0 8.0 8.0 8.0 8.0
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) 536 3383 128 2024 185 759 315 156 400
v/s Ratio Prot c0.31 c0.61 0.04 0.19 c0.03 0.04 0.04
v/s Ratio Perm 0.30 c0.08 0.02 0.06
v/c Ratio 1.00 1.00 0.84 0.54 0.50 0.19 0.11 0.49 0.30
Uniform Delay, d1 50.0 28.5 35.7 36.5 47.3 46.3 45.4 58.7 57.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.5 32.6 62.2 1.0 9.5 0.6 0.7 10.8 1.9
Delay (s) 129.5 61.1 97.9 37.6 56.8 46.9 46.0 69.5 59.2
Level of Service F E F D E D D E E
Approach Delay (s) 70.5 43.0 49.4 61.0
Approach LOS E D D E

Intersection Summary
HCM Average Control Delay 63.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 112.2% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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4:30 pm – 5:30 pm 
 
 



HCM Signalized Intersection Capacity Analysis
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 85 10 83 61 15 134 85 492 144 97 229 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1803 1601 1811 1601 3451 3443
Flt Permitted 0.70 1.00 0.73 1.00 0.83 0.65
Satd. Flow (perm) 1314 1601 1372 1601 2892 2279
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 85 10 83 61 15 134 85 492 144 97 229 69
RTOR Reduction (vph) 0 0 55 0 0 88 0 44 0 0 36 0
Lane Group Flow (vph) 0 95 28 0 76 46 0 677 0 0 359 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 447 544 466 544 1157 912
v/s Ratio Prot
v/s Ratio Perm c0.07 0.02 0.06 0.03 c0.23 0.16
v/c Ratio 0.21 0.05 0.16 0.08 0.58 0.39
Uniform Delay, d1 11.7 11.1 11.5 11.2 11.7 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.2 0.8 0.3 2.2 1.3
Delay (s) 12.8 11.3 12.3 11.5 13.9 12.0
Level of Service B B B B B B
Approach Delay (s) 12.1 11.8 13.9 12.0
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 415 144 133 242 28 119 184 251 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.96 0.99 0.93
Flt Protected 1.00 0.98 0.99
Satd. Flow (prot) 3403 3466 3169
Flt Permitted 0.93 0.67 0.88
Satd. Flow (perm) 3178 2346 2827
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 22 415 144 133 242 28 119 184 251 0 0 0
RTOR Reduction (vph) 0 46 0 0 8 0 0 172 0 0 0 0
Lane Group Flow (vph) 0 535 0 0 395 0 0 382 0 0 0 0
Confl. Peds. (#/hr) 38 32 32 38 52 36
Confl. Bikes (#/hr) 26 8 25
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 37.0 37.0 21.0
Effective Green, g (s) 38.0 38.0 22.0
Actuated g/C Ratio 0.54 0.54 0.31
Clearance Time (s) 6.0 6.0 6.0
Lane Grp Cap (vph) 1725 1274 888
v/s Ratio Prot
v/s Ratio Perm 0.17 c0.17 c0.14
v/c Ratio 0.31 0.31 0.43
Uniform Delay, d1 8.8 8.8 19.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.6 1.5
Delay (s) 9.3 9.4 20.6
Level of Service A A C
Approach Delay (s) 9.3 9.4 20.6 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 13.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 219 0 26 0 0 14 11 87 0 4 24 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.97 0.97 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1789 1545 1585 3557 1870 1541
Flt Permitted 0.75 1.00 1.00 0.92 0.93 1.00
Satd. Flow (perm) 1410 1545 1585 3278 1749 1541
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 219 0 26 0 0 14 11 87 0 4 24 119
RTOR Reduction (vph) 0 0 16 0 9 0 0 0 0 0 0 90
Lane Group Flow (vph) 219 0 10 0 5 0 0 98 0 0 28 29
Confl. Peds. (#/hr) 4 2 2 4
Confl. Bikes (#/hr) 15 26 9
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 11.0 11.0 11.0 6.6 6.6 6.6
Effective Green, g (s) 12.0 12.0 12.0 7.6 7.6 7.6
Actuated g/C Ratio 0.38 0.38 0.38 0.24 0.24 0.24
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 535 587 602 788 421 371
v/s Ratio Prot 0.00
v/s Ratio Perm c0.16 0.01 c0.03 0.02 0.02
v/c Ratio 0.41 0.02 0.01 0.12 0.07 0.08
Uniform Delay, d1 7.2 6.1 6.1 9.4 9.3 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.0 0.1 0.1 0.1
Delay (s) 7.7 6.1 6.1 9.5 9.3 9.4
Level of Service A A A A A A
Approach Delay (s) 7.5 6.1 9.5 9.4
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 31.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.6% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 39 634 11 116 241 22 28 372 211 34 192 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.99
Flt Protected 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3412 1549 1687 3170 3368
Flt Permitted 0.92 0.36 1.00 0.93 0.80
Satd. Flow (perm) 3160 594 1687 2953 2697
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 39 634 11 116 241 22 28 372 211 34 192 16
RTOR Reduction (vph) 0 1 0 0 4 0 0 86 0 0 6 0
Lane Group Flow (vph) 0 683 0 116 259 0 0 526 0 0 236 0
Confl. Peds. (#/hr) 37 49 49 37 19 11 11 19
Heavy Vehicles (%) 0% 1% 2% 5% 1% 0% 4% 1% 5% 0% 1% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.0 46.0 46.0 22.0 22.0
Effective Green, g (s) 47.0 47.0 47.0 23.0 23.0
Actuated g/C Ratio 0.59 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1857 349 991 849 775
v/s Ratio Prot 0.15
v/s Ratio Perm c0.22 0.20 c0.18 0.09
v/c Ratio 0.37 0.33 0.26 0.62 0.30
Uniform Delay, d1 8.7 8.5 8.0 24.7 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.6 0.6 3.4 1.0
Delay (s) 9.2 11.0 8.7 28.1 23.3
Level of Service A B A C C
Approach Delay (s) 9.2 9.4 28.1 23.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 128.4% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 557 3436 84 112 1088 51 96 154 97 79 88 289
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.97
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 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 5950 1722 5542 1751 3625 1518 1763 3131
Flt Permitted 0.95 1.00 0.08 1.00 0.30 1.00 1.00 0.66 1.00
Satd. Flow (perm) 1825 5629 149 5542 561 3625 1518 1223 3131
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 557 3436 84 112 1088 51 96 154 97 79 88 289
RTOR Reduction (vph) 0 2 0 0 4 0 0 0 59 0 245 0
Lane Group Flow (vph) 557 3518 0 112 1135 0 96 154 38 79 132 0
Confl. Peds. (#/hr) 4 13 13 4 10 6 3 16
Heavy Vehicles (%) 0% 2% 0% 6% 3% 8% 4% 6% 5% 3% 8% 4%
Turn Type Prot pm+pt pm+pt Perm Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 44.0 84.0 54.0 48.0 32.0 32.0 32.0 21.0 21.0
Effective Green, g (s) 45.0 85.0 55.0 49.0 33.0 33.0 33.0 22.0 22.0
Actuated g/C Ratio 0.31 0.59 0.38 0.34 0.23 0.23 0.23 0.15 0.15
Clearance Time (s) 5.0 7.0 7.0 7.0 5.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 570 3512 128 1886 186 831 348 187 478
v/s Ratio Prot c0.31 c0.59 0.04 0.20 c0.03 0.04 0.04
v/s Ratio Perm 0.29 c0.09 0.02 0.06
v/c Ratio 0.98 1.00 0.88 0.60 0.52 0.19 0.11 0.42 0.28
Uniform Delay, d1 49.0 29.5 36.7 39.4 45.8 44.7 43.9 55.2 54.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 56.8 32.0 74.1 1.4 10.2 0.5 0.6 7.0 1.4
Delay (s) 105.8 61.5 110.8 40.8 56.0 45.2 44.5 62.2 55.4
Level of Service F E F D E D D E E
Approach Delay (s) 67.5 47.1 48.0 56.6
Approach LOS E D D E

Intersection Summary
HCM Average Control Delay 61.4 HCM Level of Service E
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 118.5% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Appendix B6 
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7:00 pm – 8:00 pm 
 
 
 
 
 
 
 



HCM Signalized Intersection Capacity Analysis
1: Plaza Entrance & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 52 6 51 82 9 37 52 300 88 59 140 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1803 1601 1802 1601 3451 3443
Flt Permitted 0.72 1.00 0.71 1.00 0.88 0.77
Satd. Flow (perm) 1356 1601 1338 1601 3053 2669
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 52 6 51 82 9 37 52 300 88 59 140 42
RTOR Reduction (vph) 0 0 34 0 0 24 0 44 0 0 25 0
Lane Group Flow (vph) 0 58 17 0 91 13 0 396 0 0 216 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 461 544 455 544 1221 1068
v/s Ratio Prot
v/s Ratio Perm 0.04 0.01 c0.07 0.01 c0.13 0.08
v/c Ratio 0.13 0.03 0.20 0.02 0.32 0.20
Uniform Delay, d1 11.4 11.0 11.7 11.0 10.3 9.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 1.0 0.1 0.7 0.4
Delay (s) 11.9 11.1 12.7 11.1 11.1 10.2
Level of Service B B B B B B
Approach Delay (s) 11.6 12.2 11.1 10.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.27
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 17 330 114 106 192 22 95 146 199 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 0.99 0.93
Flt Protected 1.00 0.98 0.99
Satd. Flow (prot) 3245 3297 3040
Flt Permitted 0.93 0.71 0.89
Satd. Flow (perm) 3027 2385 2744
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 17 330 114 106 192 22 95 146 199 0 0 0
RTOR Reduction (vph) 0 72 0 0 12 0 0 100 0 0 0 0
Lane Group Flow (vph) 0 389 0 0 308 0 0 341 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 11.1 11.1 21.1
Effective Green, g (s) 12.1 12.1 22.1
Actuated g/C Ratio 0.27 0.27 0.50
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 829 653 1372
v/s Ratio Prot
v/s Ratio Perm 0.13 c0.13 c0.12
v/c Ratio 0.47 0.47 0.25
Uniform Delay, d1 13.4 13.4 6.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.4
Delay (s) 13.8 13.9 6.7
Level of Service B B A
Approach Delay (s) 13.8 13.9 6.7 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 44.2 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 134 0 16 0 0 9 7 53 0 2 15 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.86 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1788 1562 1609 3556 1872 1560
Flt Permitted 0.75 1.00 1.00 0.92 0.95 1.00
Satd. Flow (perm) 1415 1562 1609 3280 1785 1560
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 134 0 16 0 0 9 7 53 0 2 15 73
RTOR Reduction (vph) 0 0 11 0 6 0 0 0 0 0 0 55
Lane Group Flow (vph) 134 0 5 0 3 0 0 60 0 0 17 18
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 8.0 8.0 8.0 6.1 6.1 6.1
Effective Green, g (s) 9.0 9.0 9.0 7.1 7.1 7.1
Actuated g/C Ratio 0.32 0.32 0.32 0.25 0.25 0.25
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 453 500 515 829 451 394
v/s Ratio Prot 0.00
v/s Ratio Perm c0.09 0.00 c0.02 0.01 0.01
v/c Ratio 0.30 0.01 0.01 0.07 0.04 0.05
Uniform Delay, d1 7.2 6.5 6.5 8.0 7.9 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.0 0.0 0.0 0.0
Delay (s) 7.5 6.5 6.5 8.0 8.0 8.0
Level of Service A A A A A A
Approach Delay (s) 7.4 6.5 8.0 8.0
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.20
Actuated Cycle Length (s) 28.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 32.4% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 504 9 92 191 17 22 296 168 27 153 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.99
Flt Protected 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3372 1578 1672 3147 3269
Flt Permitted 0.93 0.43 1.00 0.94 0.86
Satd. Flow (perm) 3147 721 1672 2951 2820
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 31 504 9 92 191 17 22 296 168 27 153 13
RTOR Reduction (vph) 0 2 0 0 5 0 0 98 0 0 7 0
Lane Group Flow (vph) 0 542 0 92 203 0 0 388 0 0 186 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1663 381 884 970 927
v/s Ratio Prot 0.12
v/s Ratio Perm c0.17 0.13 c0.13 0.07
v/c Ratio 0.33 0.24 0.23 0.40 0.20
Uniform Delay, d1 9.4 8.9 8.9 18.2 16.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.5 0.6 1.2 0.5
Delay (s) 9.9 10.4 9.5 19.4 17.4
Level of Service A B A B B
Approach Delay (s) 9.9 9.8 19.4 17.4
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 340 2099 51 68 665 31 59 94 59 48 54 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4800 1722 5103 1741 3349 1469 1795 3055
Flt Permitted 0.95 1.00 0.12 1.00 0.61 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1755 4800 216 5103 1114 3349 1469 1309 3055
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 340 2099 51 68 665 31 59 94 59 48 54 177
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 47 0 140 0
Lane Group Flow (vph) 340 2148 0 68 691 0 59 94 12 48 91 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 24.0 49.0 39.0 33.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 25.0 50.0 40.0 34.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.26 0.52 0.42 0.35 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 457 2500 192 1807 232 698 306 273 636
v/s Ratio Prot c0.19 c0.45 0.02 0.14 0.03 0.03
v/s Ratio Perm 0.12 c0.05 0.01 0.04
v/c Ratio 0.74 0.86 0.35 0.38 0.25 0.13 0.04 0.18 0.14
Uniform Delay, d1 32.6 19.9 18.2 23.2 31.8 31.0 30.3 31.2 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 11.2 4.3 5.1 0.6 2.6 0.4 0.2 1.4 0.5
Delay (s) 43.7 24.3 23.3 23.8 34.4 31.4 30.6 32.6 31.5
Level of Service D C C C C C C C C
Approach Delay (s) 26.9 23.7 32.0 31.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 60
c    Critical Lane Group
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Appendix B7 
 

Existing Conditions 
 
11:00 pm – 12:00 am 



HCM Signalized Intersection Capacity Analysis
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 8 24 26 3 39 24 112 39 30 57 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1811 1601 1803 1601 3435 3413
Flt Permitted 0.80 1.00 0.79 1.00 0.91 0.85
Satd. Flow (perm) 1514 1601 1485 1601 3136 2944
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 31 8 24 26 3 39 24 112 39 30 57 25
RTOR Reduction (vph) 0 0 16 0 0 26 0 23 0 0 15 0
Lane Group Flow (vph) 0 39 8 0 29 13 0 152 0 0 97 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 515 544 505 544 1254 1178
v/s Ratio Prot
v/s Ratio Perm c0.03 0.01 0.02 0.01 c0.05 0.03
v/c Ratio 0.08 0.02 0.06 0.02 0.12 0.08
Uniform Delay, d1 11.2 10.9 11.1 11.0 9.5 9.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.2 0.1 0.2 0.1
Delay (s) 11.5 11.0 11.3 11.1 9.7 9.4
Level of Service B B B B A A
Approach Delay (s) 11.3 11.2 9.7 9.4
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.10
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 33.8% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 23 133 73 70 163 17 52 42 44 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.95 0.99 0.95
Flt Protected 1.00 0.99 0.98
Satd. Flow (prot) 3190 3305 3100
Flt Permitted 0.89 0.80 0.88
Satd. Flow (perm) 2869 2695 2768
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 23 133 73 70 163 17 52 42 44 0 0 0
RTOR Reduction (vph) 0 56 0 0 13 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 173 0 0 237 0 0 117 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 8.8 8.8 21.0
Effective Green, g (s) 9.8 9.8 22.0
Actuated g/C Ratio 0.23 0.23 0.53
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 673 632 1457
v/s Ratio Prot
v/s Ratio Perm 0.06 c0.09 c0.04
v/c Ratio 0.26 0.37 0.08
Uniform Delay, d1 13.0 13.4 4.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.1
Delay (s) 13.2 13.8 5.0
Level of Service B B A
Approach Delay (s) 13.2 13.8 5.0 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.17
Actuated Cycle Length (s) 41.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 2 9 0 1 9 5 18 1 4 16 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.98 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.88 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.99 0.99 1.00
Satd. Flow (prot) 1789 1883 1562 1636 3517 1865 1561
Flt Permitted 0.75 1.00 1.00 1.00 0.89 0.92 1.00
Satd. Flow (perm) 1414 1883 1562 1636 3165 1740 1561
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 27 2 9 0 1 9 5 18 1 4 16 40
RTOR Reduction (vph) 0 0 6 0 6 0 0 1 0 0 0 30
Lane Group Flow (vph) 27 2 3 0 4 0 0 23 0 0 20 10
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 7.0 7.0 7.0 7.0 5.8 5.8 5.8
Effective Green, g (s) 8.0 8.0 8.0 8.0 6.8 6.8 6.8
Actuated g/C Ratio 0.30 0.30 0.30 0.30 0.25 0.25 0.25
Clearance Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 422 562 466 488 803 441 396
v/s Ratio Prot 0.00 0.00
v/s Ratio Perm c0.02 0.00 0.01 c0.01 0.01
v/c Ratio 0.06 0.00 0.01 0.01 0.03 0.05 0.03
Uniform Delay, d1 6.7 6.6 6.6 6.6 7.5 7.5 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Delay (s) 6.8 6.6 6.6 6.6 7.5 7.6 7.5
Level of Service A A A A A A A
Approach Delay (s) 6.7 6.6 7.5 7.6
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.06
Actuated Cycle Length (s) 26.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 32.4% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 173 7 116 146 25 27 157 97 20 127 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 0.95 0.99
Flt Protected 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3350 1577 1654 3138 3264
Flt Permitted 0.93 0.63 1.00 0.92 0.90
Satd. Flow (perm) 3118 1040 1654 2891 2951
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 19 173 7 116 146 25 27 157 97 20 127 14
RTOR Reduction (vph) 0 3 0 0 9 0 0 65 0 0 9 0
Lane Group Flow (vph) 0 196 0 116 162 0 0 216 0 0 152 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1648 550 874 950 970
v/s Ratio Prot 0.10
v/s Ratio Perm 0.06 c0.11 c0.07 0.05
v/c Ratio 0.12 0.21 0.19 0.23 0.16
Uniform Delay, d1 8.3 8.8 8.6 17.1 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.9 0.5 0.6 0.3
Delay (s) 8.4 9.6 9.1 17.6 17.0
Level of Service A A A B B
Approach Delay (s) 8.4 9.3 17.6 17.0
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.22
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 102.1% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 642 35 52 643 26 48 60 40 33 55 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4786 1720 5108 1740 3349 1469 1794 3096
Flt Permitted 0.95 1.00 0.38 1.00 0.64 1.00 1.00 0.72 1.00
Satd. Flow (perm) 1755 4786 693 5108 1179 3349 1469 1352 3096
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 140 642 35 52 643 26 48 60 40 33 55 116
RTOR Reduction (vph) 0 6 0 0 4 0 0 0 32 0 92 0
Lane Group Flow (vph) 140 671 0 52 665 0 48 60 8 33 79 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 19.0 49.0 44.0 38.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 20.0 50.0 45.0 39.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.21 0.52 0.47 0.41 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 366 2493 394 2075 246 698 306 282 645
v/s Ratio Prot c0.08 0.14 0.01 c0.13 0.02 0.03
v/s Ratio Perm 0.05 c0.04 0.01 0.02
v/c Ratio 0.38 0.27 0.13 0.32 0.20 0.09 0.03 0.12 0.12
Uniform Delay, d1 32.7 12.8 14.0 19.5 31.4 30.6 30.3 30.8 30.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.3 0.7 0.4 1.8 0.2 0.2 0.8 0.4
Delay (s) 35.7 13.1 14.7 19.9 33.1 30.9 30.4 31.7 31.3
Level of Service D B B B C C C C C
Approach Delay (s) 17.0 19.5 31.5 31.3
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group
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Appendix B8 
 

Future Conditions 
 
6:00 am – 7:00 am 



HCM Signalized Intersection Capacity Analysis
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 3 41 7 2 10 28 239 11 10 157 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.99 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1802 1601 1813 1601 3539 3466
Flt Permitted 0.82 1.00 0.88 1.00 0.91 0.94
Satd. Flow (perm) 1542 1601 1649 1601 3252 3257
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 29 3 41 7 2 10 28 239 11 10 157 40
RTOR Reduction (vph) 0 0 26 0 0 6 0 6 0 0 22 0
Lane Group Flow (vph) 0 32 15 0 9 4 0 272 0 0 185 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 17.0 17.0 17.0 17.0 21.0 21.0
Effective Green, g (s) 18.0 18.0 18.0 18.0 22.0 22.0
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.44 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 555 576 594 576 1431 1433
v/s Ratio Prot
v/s Ratio Perm c0.02 0.01 0.01 0.00 c0.08 0.06
v/c Ratio 0.06 0.03 0.02 0.01 0.19 0.13
Uniform Delay, d1 10.5 10.3 10.3 10.3 8.6 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.0 0.0 0.3 0.2
Delay (s) 10.7 10.4 10.3 10.3 8.9 8.5
Level of Service B B B B A A
Approach Delay (s) 10.5 10.3 8.9 8.5
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 34.6% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 3 40 31 58 125 12 209 16 18 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 0.94 0.99 0.99
Flt Protected 1.00 0.99 0.96
Satd. Flow (prot) 3139 3304 3160
Flt Permitted 0.93 0.85 0.75
Satd. Flow (perm) 2939 2839 2478
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 3 40 31 58 125 12 209 16 18 0 0 0
RTOR Reduction (vph) 0 25 0 0 10 0 0 5 0 0 0 0
Lane Group Flow (vph) 0 49 0 0 185 0 0 238 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 8.1 8.1 23.7
Effective Green, g (s) 8.1 9.1 24.7
Actuated g/C Ratio 0.18 0.21 0.56
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 544 590 1397
v/s Ratio Prot
v/s Ratio Perm 0.02 c0.07 c0.10
v/c Ratio 0.09 0.31 0.17
Uniform Delay, d1 14.8 14.7 4.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.3
Delay (s) 14.9 15.0 4.9
Level of Service B B A
Approach Delay (s) 14.9 15.0 4.9 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 43.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 24 2 4 0 1 182 2 9 1 8 15 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1799 1556 1883 1594 3501 1789 1883 1589
Flt Permitted 0.74 1.00 1.00 1.00 0.90 0.75 1.00 1.00
Satd. Flow (perm) 1397 1556 1883 1594 3189 1411 1883 1589
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 24 2 4 0 1 182 2 9 1 8 15 55
RTOR Reduction (vph) 0 0 3 0 0 92 0 1 0 0 0 29
Lane Group Flow (vph) 0 26 1 0 1 90 0 11 0 8 15 26
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 7.1 7.1 7.1 23.1 5.7 21.7 27.7 21.7
Effective Green, g (s) 8.1 8.1 8.1 24.1 6.7 22.7 27.7 22.7
Actuated g/C Ratio 0.17 0.17 0.17 0.49 0.14 0.47 0.57 0.47
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 232 258 313 787 438 784 1069 918
v/s Ratio Prot 0.00 c0.04 0.00 0.01 c0.01
v/s Ratio Perm c0.02 0.00 0.02 0.00 0.00 0.01
v/c Ratio 0.11 0.00 0.00 0.11 0.03 0.01 0.01 0.03
Uniform Delay, d1 17.3 17.0 17.0 6.6 18.2 7.0 4.6 7.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0
Delay (s) 17.5 17.0 17.0 6.7 18.2 7.0 4.6 7.1
Level of Service B B B A B A A A
Approach Delay (s) 17.4 6.7 18.2 6.6
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.08
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 11.5
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Lane Group EBL EBT EBR WBT WBR NBL NBT SBL SBT SBR ø6
Lane Configurations
Volume (vph) 24 2 4 1 182 2 9 8 15 55
Turn Type Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 26.0 26.0 26.0 26.0 22.0 29.0 29.0 22.0 22.0 25.0
Total Split (s) 29.0 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min None Max Min Min Max Max Min
Act Effct Green (s) 8.1 8.1 8.1 25.1 6.7 23.7 30.7 23.7
Actuated g/C Ratio 0.17 0.17 0.17 0.51 0.14 0.49 0.63 0.49
v/c Ratio 0.11 0.02 0.00 0.20 0.03 0.01 0.01 0.07
Control Delay 18.7 12.5 17.0 1.4 17.9 4.4 3.5 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 12.5 17.0 1.4 17.9 4.4 3.5 1.9
LOS B B B A B A A A
Approach Delay 17.9 1.5 17.9 2.5
Approach LOS B A B A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 48.8
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.20
Intersection Signal Delay: 4.0 Intersection LOS: A
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 61 3 94 167 7 12 227 33 6 54 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.99 0.98 0.98
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3350 1576 1684 3304 3242
Flt Permitted 0.94 0.71 1.00 0.94 0.93
Satd. Flow (perm) 3157 1176 1684 3127 3022
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 6 61 3 94 167 7 12 227 33 6 54 11
RTOR Reduction (vph) 0 1 0 0 2 0 0 15 0 0 7 0
Lane Group Flow (vph) 0 69 0 94 172 0 0 257 0 0 64 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1669 622 890 1027 993
v/s Ratio Prot c0.10
v/s Ratio Perm 0.02 0.08 c0.08 0.02
v/c Ratio 0.04 0.15 0.19 0.25 0.06
Uniform Delay, d1 8.0 8.5 8.7 17.2 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.5 0.5 0.6 0.1
Delay (s) 8.0 9.0 9.1 17.8 16.2
Level of Service A A A B B
Approach Delay (s) 8.0 9.1 17.8 16.2
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 61 241 16 39 1022 17 33 219 24 24 64 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4780 1718 5128 1742 3349 1469 1797 3062
Flt Permitted 0.95 1.00 0.59 1.00 0.59 1.00 1.00 0.61 1.00
Satd. Flow (perm) 1755 4780 1060 5128 1086 3349 1469 1163 3062
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 61 241 16 39 1022 17 33 219 24 24 64 194
RTOR Reduction (vph) 0 8 0 0 2 0 0 0 19 0 154 0
Lane Group Flow (vph) 61 249 0 39 1037 0 33 219 5 24 104 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 19.0 49.0 44.0 38.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 20.0 50.0 45.0 39.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.21 0.52 0.47 0.41 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 366 2490 541 2083 226 698 306 242 638
v/s Ratio Prot c0.03 0.05 0.00 c0.20 c0.07 0.03
v/s Ratio Perm 0.03 0.03 0.00 0.02
v/c Ratio 0.17 0.10 0.07 0.50 0.15 0.31 0.02 0.10 0.16
Uniform Delay, d1 31.2 11.6 13.9 21.2 31.0 32.2 30.2 30.7 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 1.0 0.1 0.3 0.9 1.4 1.2 0.1 0.8 0.6
Delay (s) 32.1 11.7 14.1 22.1 32.4 33.4 30.3 31.5 31.7
Level of Service C B B C C C C C C
Approach Delay (s) 15.6 21.8 33.0 31.7
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 66 6 93 17 6 23 64 187 24 22 440 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.99 0.98
Flt Protected 0.96 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1801 1601 1816 1601 3491 3482
Flt Permitted 0.74 1.00 0.82 1.00 0.74 0.93
Satd. Flow (perm) 1402 1601 1542 1601 2607 3250
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 66 6 93 17 6 23 64 187 24 22 440 92
RTOR Reduction (vph) 0 0 61 0 0 15 0 14 0 0 33 0
Lane Group Flow (vph) 0 72 32 0 23 8 0 261 0 0 521 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 477 544 524 544 1043 1300
v/s Ratio Prot
v/s Ratio Perm c0.05 0.02 0.01 0.00 0.10 c0.16
v/c Ratio 0.15 0.06 0.04 0.01 0.25 0.40
Uniform Delay, d1 11.5 11.1 11.1 10.9 10.0 10.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.2 0.0 0.6 0.9
Delay (s) 12.1 11.3 11.2 11.0 10.6 11.6
Level of Service B B B B B B
Approach Delay (s) 11.7 11.1 10.6 11.6
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 78 134 126 245 24 107 31 40 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.91 0.99 0.97
Flt Protected 1.00 0.98 0.97
Satd. Flow (prot) 3022 3298 3065
Flt Permitted 0.94 0.80 0.81
Satd. Flow (perm) 2853 2669 2549
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 7 78 134 126 245 24 107 31 40 0 0 0
RTOR Reduction (vph) 0 63 0 0 5 0 0 33 0 0 0 0
Lane Group Flow (vph) 0 156 0 0 390 0 0 145 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 29.5 37.0 8.5
Effective Green, g (s) 30.5 38.0 9.5
Actuated g/C Ratio 0.53 0.66 0.17
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1513 1835 421
v/s Ratio Prot c0.02
v/s Ratio Perm 0.05 0.12 c0.06
v/c Ratio 0.10 0.21 0.34
Uniform Delay, d1 6.7 3.8 21.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.5
Delay (s) 6.8 3.9 21.7
Level of Service A A C
Approach Delay (s) 6.8 3.9 21.7 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 57.5 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 55 5 8 1 3 116 4 21 1 273 35 126
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.99 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1800 1557 1860 1594 3527 1789 1883 1589
Flt Permitted 0.74 1.00 0.91 1.00 0.90 0.74 1.00 1.00
Satd. Flow (perm) 1395 1557 1718 1594 3210 1393 1883 1589
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 55 5 8 1 3 116 4 21 1 273 35 126
RTOR Reduction (vph) 0 0 7 0 0 58 0 1 0 0 0 68
Lane Group Flow (vph) 0 60 1 0 4 58 0 25 0 273 35 58
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 7.9 7.9 7.9 23.9 5.9 21.9 27.9 21.9
Effective Green, g (s) 8.9 8.9 8.9 24.9 6.9 22.9 27.9 22.9
Actuated g/C Ratio 0.18 0.18 0.18 0.50 0.14 0.46 0.56 0.46
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 278 307 797 445 772 1055 906
v/s Ratio Prot 0.02 c0.12 0.02 0.02
v/s Ratio Perm c0.04 0.00 0.00 0.01 0.01 c0.05 0.02
v/c Ratio 0.24 0.01 0.01 0.07 0.06 0.35 0.03 0.06
Uniform Delay, d1 17.6 16.8 16.8 6.5 18.6 8.6 4.9 7.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.0 0.0 0.1 0.3 0.0 0.0
Delay (s) 18.1 16.8 16.9 6.5 18.7 8.9 4.9 7.5
Level of Service B B B A B A A A
Approach Delay (s) 17.9 6.8 18.7 8.1
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 49.8 Sum of lost time (s) 17.0
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR ø6
Lane Configurations
Volume (vph) 55 5 8 1 3 116 4 21 273 35 126
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phase 4 4 4 8 8 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 22.0 29.0 29.0 22.0 22.0 25.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 0.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 7.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min None None Max Min Min Max Max Min
Act Effct Green (s) 8.9 8.9 8.9 25.9 6.9 23.9 30.9 23.9
Actuated g/C Ratio 0.18 0.18 0.18 0.52 0.14 0.48 0.62 0.48
v/c Ratio 0.24 0.03 0.01 0.13 0.06 0.34 0.03 0.15
Control Delay 20.3 11.0 16.8 1.4 19.0 6.9 4.1 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.3 11.0 16.8 1.4 19.0 6.9 4.1 1.8
LOS C B B A B A A A
Approach Delay 19.2 1.9 19.0 5.2
Approach LOS B A B A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 49.8
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.34
Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 119 4 185 327 14 23 147 65 11 190 22
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 1.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.96 0.99
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3352 1577 1683 3185 3288
Flt Permitted 0.91 0.64 1.00 0.91 0.94
Satd. Flow (perm) 3078 1067 1683 2912 3084
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 13 119 4 185 327 14 23 147 65 11 190 22
RTOR Reduction (vph) 0 3 0 0 2 0 0 46 0 0 11 0
Lane Group Flow (vph) 0 133 0 185 339 0 0 189 0 0 212 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 27.0 46.0 46.0 22.0 22.0
Effective Green, g (s) 28.0 47.0 47.0 23.0 23.0
Actuated g/C Ratio 0.35 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 2.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1077 742 989 837 887
v/s Ratio Prot 0.06 c0.20
v/s Ratio Perm 0.04 0.09 0.06 c0.07
v/c Ratio 0.12 0.25 0.34 0.23 0.24
Uniform Delay, d1 17.7 7.7 8.5 21.7 21.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 0.9 0.6 0.6
Delay (s) 17.9 8.5 9.5 22.3 22.4
Level of Service B A A C C
Approach Delay (s) 17.9 9.1 22.3 22.4
Approach LOS B A C C

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 138 548 171 126 2329 39 119 143 67 55 230 442
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 7.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 4690 1721 5127 1745 3349 1470 1797 1795 1552
Flt Permitted 0.95 1.00 0.28 1.00 0.44 1.00 1.00 0.66 1.00 1.00
Satd. Flow (perm) 1755 4690 511 5127 813 3349 1470 1251 1795 1552
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 138 548 171 126 2329 39 119 143 67 55 230 442
RTOR Reduction (vph) 0 39 0 0 1 0 0 0 52 0 0 170
Lane Group Flow (vph) 138 680 0 126 2367 0 119 143 15 55 230 272
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 17.0 57.0 97.0 75.0 32.0 32.0 32.0 32.0 32.0 32.0
Effective Green, g (s) 18.0 58.0 98.0 76.0 33.0 33.0 33.0 33.0 33.0 33.0
Actuated g/C Ratio 0.12 0.40 0.68 0.53 0.23 0.23 0.23 0.23 0.23 0.23
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0 8.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 219 1889 633 2706 186 767 337 287 411 356
v/s Ratio Prot c0.08 0.14 0.05 c0.46 0.04 0.13
v/s Ratio Perm 0.09 0.15 0.01 0.04 c0.18
v/c Ratio 0.63 0.36 0.20 0.87 0.64 0.19 0.05 0.19 0.56 0.77
Uniform Delay, d1 59.8 30.0 8.9 29.8 50.1 44.7 43.2 44.7 49.1 51.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.7 0.5 0.7 4.6 16.8 0.5 0.3 1.5 5.5 15.9
Delay (s) 73.6 30.6 9.6 34.4 66.9 45.2 43.5 46.2 54.6 67.8
Level of Service E C A C E D D D D E
Approach Delay (s) 37.5 33.1 52.7 62.0
Approach LOS D C D E

Intersection Summary
HCM Average Control Delay 40.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 106.8% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 9 135 24 8 34 92 243 35 32 557 133
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.99 0.97
Flt Protected 0.96 1.00 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1801 1601 1815 1601 3484 3472
Flt Permitted 0.73 1.00 0.80 1.00 0.64 0.92
Satd. Flow (perm) 1379 1601 1514 1601 2268 3186
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 96 9 135 24 8 34 92 243 35 32 557 133
RTOR Reduction (vph) 0 0 75 0 0 20 0 16 0 0 39 0
Lane Group Flow (vph) 0 105 60 0 32 14 0 354 0 0 683 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 19.0 19.0 19.0 19.0 16.0 16.0
Effective Green, g (s) 20.0 20.0 20.0 20.0 17.0 17.0
Actuated g/C Ratio 0.40 0.40 0.40 0.40 0.34 0.34
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 552 640 606 640 771 1083
v/s Ratio Prot
v/s Ratio Perm c0.08 0.04 0.02 0.01 0.16 c0.21
v/c Ratio 0.19 0.09 0.05 0.02 0.46 0.63
Uniform Delay, d1 9.7 9.4 9.2 9.1 12.9 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.3 0.2 0.1 2.0 2.8
Delay (s) 10.5 9.6 9.4 9.1 14.9 16.7
Level of Service B A A A B B
Approach Delay (s) 10.0 9.2 14.9 16.7
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/27/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 130 142 215 411 40 134 57 70 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.98 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.92 0.99 0.96
Flt Protected 1.00 0.98 0.97
Satd. Flow (prot) 3086 3299 3054
Flt Permitted 0.93 0.74 0.82
Satd. Flow (perm) 2869 2470 2570
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 11 130 142 215 411 40 134 57 70 0 0 0
RTOR Reduction (vph) 0 68 0 0 5 0 0 57 0 0 0 0
Lane Group Flow (vph) 0 215 0 0 661 0 0 204 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 29.6 37.1 10.0
Effective Green, g (s) 30.6 38.1 11.0
Actuated g/C Ratio 0.52 0.64 0.19
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1485 1684 478
v/s Ratio Prot c0.04
v/s Ratio Perm 0.07 0.21 c0.08
v/c Ratio 0.14 0.39 0.43
Uniform Delay, d1 7.4 5.0 21.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.6
Delay (s) 7.6 5.1 21.9
Level of Service A A C
Approach Delay (s) 7.6 5.1 21.9 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 59.1 Sum of lost time (s) 10.0
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 79 7 11 1 4 48 6 30 2 66 50 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85
Flt Protected 0.96 1.00 0.99 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1799 1558 1864 1594 3519 1789 1883 1588
Flt Permitted 0.74 1.00 0.93 1.00 0.90 0.73 1.00 1.00
Satd. Flow (perm) 1393 1558 1749 1594 3188 1377 1883 1588
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 79 7 11 1 4 48 6 30 2 66 50 182
RTOR Reduction (vph) 0 0 9 0 0 24 0 2 0 0 0 99
Lane Group Flow (vph) 0 86 2 0 5 24 0 36 0 66 50 83
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 8.7 8.7 8.7 24.7 6.0 22.0 28.0 22.0
Effective Green, g (s) 9.7 9.7 9.7 25.7 7.0 23.0 28.0 23.0
Actuated g/C Ratio 0.19 0.19 0.19 0.51 0.14 0.45 0.55 0.45
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 267 298 335 808 440 759 1040 893
v/s Ratio Prot 0.01 0.03 0.03 c0.03
v/s Ratio Perm c0.06 0.00 0.00 0.01 0.01 0.01 0.02
v/c Ratio 0.32 0.01 0.01 0.03 0.08 0.09 0.05 0.09
Uniform Delay, d1 17.7 16.6 16.6 6.3 19.1 7.9 5.2 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Delay (s) 18.4 16.6 16.6 6.3 19.1 7.9 5.2 7.9
Level of Service B B B A B A A A
Approach Delay (s) 18.2 7.3 19.1 7.5
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.15
Actuated Cycle Length (s) 50.7 Sum of lost time (s) 11.5
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



Timings
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR ø6
Lane Configurations
Volume (vph) 79 7 11 1 4 48 6 30 66 50 182
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14 6
Permitted Phases 4 4 8 8 2 6 6
Detector Phase 4 4 4 8 8 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 26.0 26.0 26.0 26.0 26.0 22.0 29.0 29.0 22.0 22.0 25.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 0.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 7.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min None None Max Min Min Max Max Min
Act Effct Green (s) 9.7 9.7 9.7 26.7 7.0 24.1 31.1 24.1
Actuated g/C Ratio 0.19 0.19 0.19 0.53 0.14 0.47 0.61 0.47
v/c Ratio 0.32 0.04 0.01 0.06 0.09 0.08 0.04 0.21
Control Delay 21.3 10.2 16.6 1.6 19.5 5.7 4.5 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 10.2 16.6 1.6 19.5 5.7 4.5 1.9
LOS C B B A B A A A
Approach Delay 20.1 3.0 19.5 3.2
Approach LOS C A B A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 50.8
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.32
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 36 202 7 307 548 24 48 194 108 18 217 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 1.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.97
Flt Protected 0.99 0.95 1.00 0.99 1.00
Satd. Flow (prot) 3338 1577 1682 3157 3220
Flt Permitted 0.83 0.58 1.00 0.86 0.92
Satd. Flow (perm) 2797 961 1682 2743 2969
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 36 202 7 307 548 24 48 194 108 18 217 61
RTOR Reduction (vph) 0 3 0 0 2 0 0 64 0 0 29 0
Lane Group Flow (vph) 0 242 0 307 570 0 0 286 0 0 267 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm pm+pt Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 27.0 46.0 46.0 22.0 22.0
Effective Green, g (s) 28.0 47.0 47.0 23.0 23.0
Actuated g/C Ratio 0.35 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 2.0 6.0 6.0 6.0
Lane Grp Cap (vph) 979 703 988 789 854
v/s Ratio Prot 0.10 c0.34
v/s Ratio Perm 0.09 0.16 c0.10 0.09
v/c Ratio 0.25 0.44 0.58 0.36 0.31
Uniform Delay, d1 18.5 8.5 10.3 22.7 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.0 2.5 1.3 1.0
Delay (s) 19.1 10.4 12.8 24.0 23.3
Level of Service B B B C C
Approach Delay (s) 19.1 12.0 24.0 23.3
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 106.3% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 205 793 52 129 3368 62 108 169 80 79 252 639
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0 4.5
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1755 5253 1721 5900 1741 3525 1464 1791 1795 1559
Flt Permitted 0.95 1.00 0.35 1.00 0.34 1.00 1.00 0.65 1.00 1.00
Satd. Flow (perm) 1755 5253 631 5633 620 3525 1464 1226 1795 1559
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 205 793 52 129 3368 62 108 169 80 79 252 639
RTOR Reduction (vph) 0 7 0 0 2 0 0 0 66 0 0 199
Lane Group Flow (vph) 205 838 0 129 3428 0 108 169 14 79 252 440
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm pm+ov
Protected Phases 5 2 1 6 8 4 5
Permitted Phases 6 8 8 4 4
Actuated Green, G (s) 14.0 78.0 78.0 72.0 22.0 22.0 22.0 22.0 22.0 36.0
Effective Green, g (s) 15.0 79.0 79.0 73.0 23.0 23.0 23.0 23.0 23.0 37.0
Actuated g/C Ratio 0.12 0.62 0.62 0.57 0.18 0.18 0.18 0.18 0.18 0.29
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 3242 445 3365 111 633 263 220 323 451
v/s Ratio Prot c0.12 0.16 0.01 c0.58 0.05 0.14 0.11
v/s Ratio Perm 0.16 c0.17 0.01 0.06 0.17
v/c Ratio 1.00 0.26 0.29 1.02 0.97 0.27 0.05 0.36 0.78 0.98
Uniform Delay, d1 56.5 11.2 10.1 27.5 52.2 45.2 43.5 46.0 50.1 45.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 120.8 0.2 1.6 52.5 145.9 1.0 0.4 4.6 18.9 64.5
Delay (s) 177.3 11.4 11.8 80.0 198.1 46.3 43.9 50.6 69.0 109.5
Level of Service F B B F F D D D E F
Approach Delay (s) 43.7 77.6 91.7 94.2
Approach LOS D E F F

Intersection Summary
HCM Average Control Delay 75.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 128.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 127.3% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 82 10 80 59 14 129 82 555 138 93 279 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.98
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1803 1601 1810 1601 3465 3461
Flt Permitted 0.70 1.00 0.73 1.00 0.84 0.65
Satd. Flow (perm) 1323 1601 1377 1601 2909 2269
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 82 10 80 59 14 129 82 555 138 93 279 66
RTOR Reduction (vph) 0 0 53 0 0 85 0 37 0 0 29 0
Lane Group Flow (vph) 0 92 27 0 73 44 0 738 0 0 409 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 450 544 468 544 1164 908
v/s Ratio Prot
v/s Ratio Perm c0.07 0.02 0.05 0.03 c0.25 0.18
v/c Ratio 0.20 0.05 0.16 0.08 0.63 0.45
Uniform Delay, d1 11.7 11.1 11.5 11.2 12.1 11.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.2 0.7 0.3 2.7 1.6
Delay (s) 12.7 11.3 12.2 11.5 14.7 12.6
Level of Service B B B B B B
Approach Delay (s) 12.0 11.7 14.7 12.6
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 16 303 159 102 177 20 159 134 194 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.95 0.99 0.94
Flt Protected 1.00 0.98 0.98
Satd. Flow (prot) 3195 3297 3054
Flt Permitted 0.93 0.70 0.85
Satd. Flow (perm) 2990 2342 2648
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 16 303 159 102 177 20 159 134 194 0 0 0
RTOR Reduction (vph) 0 116 0 0 12 0 0 97 0 0 0 0
Lane Group Flow (vph) 0 362 0 0 287 0 0 390 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 10.9 10.9 21.1
Effective Green, g (s) 11.9 11.9 22.1
Actuated g/C Ratio 0.27 0.27 0.50
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 809 633 1330
v/s Ratio Prot
v/s Ratio Perm 0.12 c0.12 c0.15
v/c Ratio 0.45 0.45 0.29
Uniform Delay, d1 13.3 13.3 6.4
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.5 0.6
Delay (s) 13.7 13.9 7.0
Level of Service B B A
Approach Delay (s) 13.7 13.9 7.0 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 44.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 211 0 25 0 0 269 11 84 0 135 23 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1788 1560 1591 3555 1789 1883 1587
Flt Permitted 0.76 1.00 1.00 0.92 0.69 1.00 1.00
Satd. Flow (perm) 1425 1560 1591 3273 1304 1883 1587
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 211 0 25 0 0 269 11 84 0 135 23 115
RTOR Reduction (vph) 0 0 19 0 0 124 0 0 0 0 0 66
Lane Group Flow (vph) 0 211 6 0 0 145 0 95 0 135 23 49
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 13.5 13.5 29.6 7.1 23.2 29.2 23.2
Effective Green, g (s) 14.5 14.5 30.6 8.1 24.2 29.2 24.2
Actuated g/C Ratio 0.26 0.26 0.54 0.14 0.43 0.51 0.43
Clearance Time (s) 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 364 399 859 468 699 970 831
v/s Ratio Prot 0.05 c0.06 0.01 0.02
v/s Ratio Perm c0.15 0.00 0.04 c0.03 0.03 0.01
v/c Ratio 0.58 0.02 0.17 0.20 0.19 0.02 0.06
Uniform Delay, d1 18.4 15.8 6.6 21.5 10.1 6.8 9.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.0 0.1 0.2 0.1 0.0 0.0
Delay (s) 20.7 15.8 6.7 21.7 10.2 6.8 9.6
Level of Service C B A C B A A
Approach Delay (s) 20.2 6.7 21.7 9.7
Approach LOS C A C A

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 56.7 Sum of lost time (s) 17.5
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Lane Group EBL EBT EBR WBR NBL NBT SBL SBT SBR ø6 ø8
Lane Configurations
Volume (vph) 211 0 25 269 11 84 135 23 115
Turn Type Perm Perm custom Perm custom custom
Protected Phases 4 10 2 14 6 14 14 6 8
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0 7.0
Minimum Split (s) 26.0 26.0 26.0 22.0 29.0 29.0 22.0 22.0 25.0 26.0
Total Split (s) 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36% 36%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Max Min Min Max Max Min None
Act Effct Green (s) 14.5 14.5 31.7 8.1 25.2 32.3 25.2
Actuated g/C Ratio 0.25 0.25 0.56 0.14 0.44 0.57 0.44
v/c Ratio 0.58 0.06 0.22 0.20 0.19 0.02 0.15
Control Delay 25.6 7.4 0.4 23.9 8.6 6.8 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.6 7.4 0.4 23.9 8.6 6.8 2.6
LOS C A A C A A A
Approach Delay 23.7 23.9 5.9
Approach LOS C C A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 56.9
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 29 464 8 85 176 16 20 355 154 25 199 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.96 0.99
Flt Protected 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3372 1578 1671 3186 3292
Flt Permitted 0.93 0.46 1.00 0.94 0.87
Satd. Flow (perm) 3151 764 1671 2992 2886
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 29 464 8 85 176 16 20 355 154 25 199 12
RTOR Reduction (vph) 0 1 0 0 5 0 0 64 0 0 5 0
Lane Group Flow (vph) 0 500 0 85 187 0 0 465 0 0 231 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1666 404 883 983 948
v/s Ratio Prot 0.11
v/s Ratio Perm c0.16 0.11 c0.16 0.08
v/c Ratio 0.30 0.21 0.21 0.47 0.24
Uniform Delay, d1 9.2 8.8 8.8 18.7 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.2 0.5 1.6 0.6
Delay (s) 9.7 9.9 9.3 20.3 17.8
Level of Service A A A C B
Approach Delay (s) 9.7 9.5 20.3 17.8
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 537 3310 138 123 1048 49 228 231 129 76 144 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 5600 1722 5606 1753 3525 1461 1790 3253
Flt Permitted 0.95 1.00 0.09 1.00 0.19 1.00 1.00 0.61 1.00
Satd. Flow (perm) 1755 5265 167 5606 358 3525 1461 1158 3253
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 537 3310 138 123 1048 49 228 231 129 76 144 278
RTOR Reduction (vph) 0 3 0 0 4 0 0 0 60 0 243 0
Lane Group Flow (vph) 537 3445 0 123 1093 0 228 231 69 76 179 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt pm+pt Perm Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 46.0 81.0 49.0 43.0 35.0 35.0 35.0 17.0 17.0
Effective Green, g (s) 47.0 82.0 50.0 44.0 36.0 36.0 36.0 18.0 18.0
Actuated g/C Ratio 0.33 0.57 0.35 0.31 0.25 0.25 0.25 0.12 0.12
Clearance Time (s) 5.0 7.0 7.0 7.0 5.0 8.0 8.0 8.0 8.0
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 3189 128 1713 225 881 365 145 407
v/s Ratio Prot c0.31 c0.62 0.04 0.19 c0.10 0.07 0.05
v/s Ratio Perm 0.29 c0.15 0.05 0.07
v/c Ratio 0.94 1.08 0.96 0.64 1.01 0.26 0.19 0.52 0.44
Uniform Delay, d1 47.1 31.0 41.7 43.1 49.0 43.3 42.5 59.0 58.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.6 151.5 124.7 1.8 133.4 0.7 1.1 13.5 3.5
Delay (s) 82.7 182.5 166.4 45.0 182.4 44.1 43.7 72.5 61.8
Level of Service F F F D F D D E E
Approach Delay (s) 169.0 57.2 97.6 63.4
Approach LOS F E F E

Intersection Summary
HCM Average Control Delay 132.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 120.2% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 85 10 83 61 15 134 85 542 144 97 274 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.98
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1803 1601 1811 1601 3459 3456
Flt Permitted 0.70 1.00 0.73 1.00 0.83 0.65
Satd. Flow (perm) 1314 1601 1372 1601 2885 2258
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 85 10 83 61 15 134 85 542 144 97 274 69
RTOR Reduction (vph) 0 0 55 0 0 88 0 40 0 0 31 0
Lane Group Flow (vph) 0 95 28 0 76 46 0 731 0 0 409 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 447 544 466 544 1154 903
v/s Ratio Prot
v/s Ratio Perm c0.07 0.02 0.06 0.03 c0.25 0.18
v/c Ratio 0.21 0.05 0.16 0.08 0.63 0.45
Uniform Delay, d1 11.7 11.1 11.5 11.2 12.1 11.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.2 0.8 0.3 2.7 1.7
Delay (s) 12.8 11.3 12.3 11.5 14.7 12.6
Level of Service B B B B B B
Approach Delay (s) 12.1 11.8 14.7 12.6
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 415 184 158 242 28 159 199 276 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.96 0.99 0.93
Flt Protected 1.00 0.98 0.99
Satd. Flow (prot) 3371 3461 3170
Flt Permitted 0.93 0.62 0.87
Satd. Flow (perm) 3149 2178 2801
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 22 415 184 158 242 28 159 199 276 0 0 0
RTOR Reduction (vph) 0 66 0 0 7 0 0 189 0 0 0 0
Lane Group Flow (vph) 0 555 0 0 421 0 0 445 0 0 0 0
Confl. Peds. (#/hr) 38 32 32 38 52 36
Confl. Bikes (#/hr) 26 8 25
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 37.0 37.0 21.0
Effective Green, g (s) 38.0 38.0 22.0
Actuated g/C Ratio 0.54 0.54 0.31
Clearance Time (s) 6.0 6.0 6.0
Lane Grp Cap (vph) 1709 1182 880
v/s Ratio Prot
v/s Ratio Perm 0.18 c0.19 c0.16
v/c Ratio 0.32 0.36 0.51
Uniform Delay, d1 8.9 9.1 19.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.8 2.1
Delay (s) 9.4 9.9 21.6
Level of Service A A C
Approach Delay (s) 9.4 9.9 21.6 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 14.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 219 0 26 0 0 54 11 87 0 44 24 119
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.96 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1789 1535 1584 3556 1786 1883 1584
Flt Permitted 0.76 1.00 1.00 0.92 0.69 1.00 1.00
Satd. Flow (perm) 1426 1535 1584 3277 1298 1883 1584
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 219 0 26 0 0 54 11 87 0 44 24 119
RTOR Reduction (vph) 0 0 19 0 0 25 0 0 0 0 0 68
Lane Group Flow (vph) 0 219 7 0 0 29 0 98 0 44 24 51
Confl. Peds. (#/hr) 4 2 2 4
Confl. Bikes (#/hr) 15 26 9
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 13.9 13.9 30.0 7.2 23.3 29.3 23.3
Effective Green, g (s) 14.9 14.9 31.0 8.2 24.3 29.3 24.3
Actuated g/C Ratio 0.26 0.26 0.54 0.14 0.42 0.51 0.42
Clearance Time (s) 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 371 400 858 470 693 965 825
v/s Ratio Prot 0.01 0.02 0.01 c0.02
v/s Ratio Perm c0.15 0.00 0.01 c0.03 0.01 0.01
v/c Ratio 0.59 0.02 0.03 0.21 0.06 0.02 0.06
Uniform Delay, d1 18.5 15.7 6.1 21.6 9.7 6.9 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.0 0.0 0.2 0.0 0.0 0.0
Delay (s) 21.0 15.7 6.1 21.9 9.7 6.9 9.7
Level of Service C B A C A A A
Approach Delay (s) 20.5 6.1 21.9 9.4
Approach LOS C A C A

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 57.2 Sum of lost time (s) 17.5
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



Timings
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 430-530 PM Page 1

Lane Group EBL EBT EBR WBR NBL NBT SBL SBT SBR ø6 ø8
Lane Configurations
Volume (vph) 219 0 26 54 11 87 44 24 119
Turn Type Perm Perm custom Perm custom custom
Protected Phases 4 10 2 14 6 14 14 6 8
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0 7.0
Minimum Split (s) 26.0 26.0 26.0 20.0 29.0 29.0 20.0 20.0 29.0 26.0
Total Split (s) 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36% 36%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Max Min Min Max Max Min None
Act Effct Green (s) 14.9 14.9 32.1 8.2 25.3 32.4 25.3
Actuated g/C Ratio 0.26 0.26 0.56 0.14 0.44 0.56 0.44
v/c Ratio 0.59 0.06 0.04 0.21 0.06 0.02 0.16
Control Delay 25.8 7.3 0.1 24.2 8.1 7.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 7.3 0.1 24.2 8.1 7.0 2.7
LOS C A A C A A A
Approach Delay 23.8 24.2 4.5
Approach LOS C C A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 57.4
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 79 649 16 116 246 22 38 412 211 34 232 41
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 0.99 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.98
Flt Protected 0.99 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3399 1551 1688 3185 3329
Flt Permitted 0.88 0.34 1.00 0.91 0.79
Satd. Flow (perm) 3013 549 1688 2918 2633
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 79 649 16 116 246 22 38 412 211 34 232 41
RTOR Reduction (vph) 0 2 0 0 4 0 0 69 0 0 15 0
Lane Group Flow (vph) 0 742 0 116 264 0 0 592 0 0 292 0
Confl. Peds. (#/hr) 37 49 49 37 19 11 11 19
Heavy Vehicles (%) 0% 1% 2% 5% 1% 0% 4% 1% 5% 0% 1% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.0 46.0 46.0 22.0 22.0
Effective Green, g (s) 47.0 47.0 47.0 23.0 23.0
Actuated g/C Ratio 0.59 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1770 323 992 839 757
v/s Ratio Prot 0.16
v/s Ratio Perm c0.25 0.21 c0.20 0.11
v/c Ratio 0.42 0.36 0.27 0.71 0.39
Uniform Delay, d1 9.0 8.6 8.1 25.5 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.1 0.7 5.1 1.5
Delay (s) 9.8 11.7 8.7 30.6 24.3
Level of Service A B A C C
Approach Delay (s) 9.8 9.6 30.6 24.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 131.3% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 562 3436 84 112 1088 56 96 194 97 81 128 292
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.97
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 1.00 0.99 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 5950 1722 5537 1752 3625 1518 1764 3170
Flt Permitted 0.95 1.00 0.09 1.00 0.26 1.00 1.00 0.64 1.00
Satd. Flow (perm) 1825 5629 156 5537 472 3625 1518 1180 3170
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 562 3436 84 112 1088 56 96 194 97 81 128 292
RTOR Reduction (vph) 0 2 0 0 4 0 0 0 59 0 247 0
Lane Group Flow (vph) 562 3518 0 112 1140 0 96 194 38 81 173 0
Confl. Peds. (#/hr) 4 13 13 4 10 6 3 16
Heavy Vehicles (%) 0% 2% 0% 6% 3% 8% 4% 6% 5% 3% 8% 4%
Turn Type Prot pm+pt pm+pt Perm Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 46.0 84.0 52.0 46.0 32.0 32.0 32.0 21.0 21.0
Effective Green, g (s) 47.0 85.0 53.0 47.0 33.0 33.0 33.0 22.0 22.0
Actuated g/C Ratio 0.33 0.59 0.37 0.33 0.23 0.23 0.23 0.15 0.15
Clearance Time (s) 5.0 7.0 7.0 7.0 5.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 596 3512 128 1807 170 831 348 180 484
v/s Ratio Prot c0.31 c0.59 0.04 0.21 c0.03 0.05 0.05
v/s Ratio Perm 0.28 c0.10 0.02 0.07
v/c Ratio 0.94 1.00 0.88 0.63 0.56 0.23 0.11 0.45 0.36
Uniform Delay, d1 47.2 29.5 37.4 41.1 45.9 45.2 43.9 55.5 54.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.8 32.0 74.1 1.7 13.5 0.7 0.6 8.1 2.1
Delay (s) 84.0 61.5 111.5 42.8 59.4 45.9 44.5 63.6 56.7
Level of Service F E F D E D D E E
Approach Delay (s) 64.6 49.0 48.9 57.8
Approach LOS E D D E

Intersection Summary
HCM Average Control Delay 59.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 118.6% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 52 6 51 82 9 37 52 300 88 59 320 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.97 0.99
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1803 1601 1802 1601 3451 3500
Flt Permitted 0.72 1.00 0.71 1.00 0.85 0.82
Satd. Flow (perm) 1356 1601 1338 1601 2940 2902
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 52 6 51 82 9 37 52 300 88 59 320 42
RTOR Reduction (vph) 0 0 34 0 0 24 0 44 0 0 17 0
Lane Group Flow (vph) 0 58 17 0 91 13 0 396 0 0 404 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 461 544 455 544 1176 1161
v/s Ratio Prot
v/s Ratio Perm 0.04 0.01 c0.07 0.01 0.13 c0.14
v/c Ratio 0.13 0.03 0.20 0.02 0.34 0.35
Uniform Delay, d1 11.4 11.0 11.7 11.0 10.4 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 1.0 0.1 0.8 0.8
Delay (s) 11.9 11.1 12.7 11.1 11.2 11.3
Level of Service B B B B B B
Approach Delay (s) 11.6 12.2 11.2 11.3
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 11.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.28
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 17 330 294 106 192 22 95 146 199 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.93 0.99 0.93
Flt Protected 1.00 0.98 0.99
Satd. Flow (prot) 3122 3298 3033
Flt Permitted 0.94 0.62 0.89
Satd. Flow (perm) 2938 2081 2732
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 17 330 294 106 192 22 95 146 199 0 0 0
RTOR Reduction (vph) 0 195 0 0 11 0 0 108 0 0 0 0
Lane Group Flow (vph) 0 446 0 0 309 0 0 332 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 15.2 15.2 21.1
Effective Green, g (s) 16.2 16.2 22.1
Actuated g/C Ratio 0.34 0.34 0.46
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 985 698 1250
v/s Ratio Prot
v/s Ratio Perm c0.15 0.15 c0.12
v/c Ratio 0.45 0.44 0.27
Uniform Delay, d1 12.6 12.5 8.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.5
Delay (s) 12.9 13.0 8.6
Level of Service B B A
Approach Delay (s) 12.9 13.0 8.6 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 48.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 134 0 16 0 0 9 7 53 0 182 15 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1788 1558 1593 3555 1789 1883 1588
Flt Permitted 0.76 1.00 1.00 0.92 0.72 1.00 1.00
Satd. Flow (perm) 1425 1558 1593 3278 1348 1883 1588
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 134 0 16 0 0 9 7 53 0 182 15 73
RTOR Reduction (vph) 0 0 13 0 0 4 0 0 0 0 0 40
Lane Group Flow (vph) 0 134 3 0 0 5 0 60 0 182 15 33
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 10.3 10.3 26.4 6.5 22.6 28.6 22.6
Effective Green, g (s) 11.3 11.3 27.4 7.5 23.6 28.6 23.6
Actuated g/C Ratio 0.21 0.21 0.52 0.14 0.45 0.54 0.45
Clearance Time (s) 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 304 333 825 465 740 1018 874
v/s Ratio Prot 0.00 c0.08 0.01 0.01
v/s Ratio Perm c0.09 0.00 0.00 0.02 c0.03 0.01
v/c Ratio 0.44 0.01 0.01 0.13 0.25 0.01 0.04
Uniform Delay, d1 18.1 16.4 6.2 19.8 9.0 5.6 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.0 0.0 0.1 0.2 0.0 0.0
Delay (s) 19.1 16.4 6.2 20.0 9.2 5.6 8.3
Level of Service B B A B A A A
Approach Delay (s) 18.8 6.2 20.0 8.8
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 52.9 Sum of lost time (s) 17.0
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group
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Lane Group EBL EBT EBR WBR NBL NBT SBL SBT SBR ø6 ø8
Lane Configurations
Volume (vph) 134 0 16 9 7 53 182 15 73
Turn Type Perm Perm custom Perm custom custom
Protected Phases 4 10 2 14 6 14 14 6 8
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0 7.0
Minimum Split (s) 26.0 26.0 26.0 22.0 29.0 29.0 22.0 22.0 25.0 26.0
Total Split (s) 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36% 36%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Max Min Min Max Max Min None
Act Effct Green (s) 11.3 11.3 28.4 7.5 24.5 31.6 24.5
Actuated g/C Ratio 0.21 0.21 0.54 0.14 0.46 0.60 0.46
v/c Ratio 0.44 0.05 0.01 0.13 0.24 0.01 0.09
Control Delay 23.1 9.0 0.0 21.5 7.3 5.3 2.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 9.0 0.0 21.5 7.3 5.3 2.4
LOS C A A C A A A
Approach Delay 21.6 21.5 5.9
Approach LOS C C A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 52.9
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 504 9 92 191 17 22 296 168 27 333 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.95 0.99
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3372 1578 1672 3148 3316
Flt Permitted 0.93 0.43 1.00 0.93 0.90
Satd. Flow (perm) 3147 721 1672 2920 2981
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 31 504 9 92 191 17 22 296 168 27 333 13
RTOR Reduction (vph) 0 2 0 0 5 0 0 98 0 0 3 0
Lane Group Flow (vph) 0 542 0 92 203 0 0 388 0 0 370 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1663 381 884 959 979
v/s Ratio Prot 0.12
v/s Ratio Perm c0.17 0.13 c0.13 0.12
v/c Ratio 0.33 0.24 0.23 0.40 0.38
Uniform Delay, d1 9.4 8.9 8.9 18.2 18.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.5 0.6 1.3 1.1
Delay (s) 9.9 10.4 9.5 19.5 19.1
Level of Service A B A B B
Approach Delay (s) 9.9 9.8 19.5 19.1
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 340 2099 51 68 665 31 59 94 59 48 234 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4800 1722 5103 1745 3349 1469 1795 3212
Flt Permitted 0.95 1.00 0.12 1.00 0.42 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1755 4800 216 5103 780 3349 1469 1309 3212
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 340 2099 51 68 665 31 59 94 59 48 234 177
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 47 0 140 0
Lane Group Flow (vph) 340 2148 0 68 691 0 59 94 12 48 271 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 24.0 49.0 39.0 33.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 25.0 50.0 40.0 34.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.26 0.52 0.42 0.35 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 457 2500 192 1807 163 698 306 273 669
v/s Ratio Prot c0.19 c0.45 0.02 0.14 0.03 c0.08
v/s Ratio Perm 0.12 0.08 0.01 0.04
v/c Ratio 0.74 0.86 0.35 0.38 0.36 0.13 0.04 0.18 0.40
Uniform Delay, d1 32.6 19.9 18.2 23.2 32.5 31.0 30.3 31.2 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 4.3 5.1 0.6 6.2 0.4 0.2 1.4 1.8
Delay (s) 43.7 24.3 23.3 23.8 38.8 31.4 30.6 32.6 34.7
Level of Service D C C C D C C C C
Approach Delay (s) 26.9 23.7 33.2 34.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 60
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 8 24 26 3 39 24 171 39 30 111 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 7.0 7.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 0.85 0.98 0.98
Flt Protected 0.96 1.00 0.96 1.00 0.99 0.99
Satd. Flow (prot) 1811 1601 1803 1601 3471 3466
Flt Permitted 0.80 1.00 0.79 1.00 0.91 0.87
Satd. Flow (perm) 1514 1601 1485 1601 3180 3034
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 31 8 24 26 3 39 24 171 39 30 111 25
RTOR Reduction (vph) 0 0 16 0 0 26 0 23 0 0 15 0
Lane Group Flow (vph) 0 39 8 0 29 13 0 211 0 0 151 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 19.0 19.0
Effective Green, g (s) 17.0 17.0 17.0 17.0 20.0 20.0
Actuated g/C Ratio 0.34 0.34 0.34 0.34 0.40 0.40
Clearance Time (s) 7.0 7.0 7.0 7.0 8.0 8.0
Lane Grp Cap (vph) 515 544 505 544 1272 1214
v/s Ratio Prot
v/s Ratio Perm c0.03 0.01 0.02 0.01 c0.07 0.05
v/c Ratio 0.08 0.02 0.06 0.02 0.17 0.12
Uniform Delay, d1 11.2 10.9 11.1 11.0 9.6 9.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.2 0.1 0.3 0.2
Delay (s) 11.5 11.0 11.3 11.1 9.9 9.7
Level of Service B B B B A A
Approach Delay (s) 11.3 11.2 9.9 9.7
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.12
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 36.9% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 23 133 123 74 163 17 106 42 49 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.93 0.99 0.96
Flt Protected 1.00 0.99 0.97
Satd. Flow (prot) 3121 3304 3113
Flt Permitted 0.90 0.78 0.83
Satd. Flow (perm) 2834 2631 2638
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 23 133 123 74 163 17 106 42 49 0 0 0
RTOR Reduction (vph) 0 94 0 0 12 0 0 23 0 0 0 0
Lane Group Flow (vph) 0 185 0 0 242 0 0 174 0 0 0 0
Confl. Peds. (#/hr) 33 27 27 33 29 39
Confl. Bikes (#/hr) 7 8 53
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 8.9 8.9 21.0
Effective Green, g (s) 9.9 9.9 22.0
Actuated g/C Ratio 0.24 0.24 0.53
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 670 622 1385
v/s Ratio Prot
v/s Ratio Perm 0.07 c0.09 c0.07
v/c Ratio 0.28 0.39 0.13
Uniform Delay, d1 13.1 13.5 5.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.4 0.2
Delay (s) 13.3 13.9 5.2
Level of Service B B A
Approach Delay (s) 13.3 13.9 5.2 0.0
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.21
Actuated Cycle Length (s) 41.9 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 2 9 0 1 140 5 18 1 114 16 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 1.00 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 0.99 1.00 1.00 0.85
Flt Protected 0.96 1.00 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1798 1556 1883 1594 3515 1789 1883 1589
Flt Permitted 0.74 1.00 1.00 1.00 0.89 0.74 1.00 1.00
Satd. Flow (perm) 1394 1556 1883 1594 3166 1395 1883 1589
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 27 2 9 0 1 140 5 18 1 114 16 40
RTOR Reduction (vph) 0 0 7 0 0 71 0 1 0 0 0 21
Lane Group Flow (vph) 0 29 2 0 1 69 0 23 0 114 16 19
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 7.2 7.2 7.2 23.2 5.8 21.8 27.8 21.8
Effective Green, g (s) 8.2 8.2 8.2 24.2 6.8 22.8 27.8 22.8
Actuated g/C Ratio 0.17 0.17 0.17 0.49 0.14 0.47 0.57 0.47
Clearance Time (s) 7.0 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 260 315 787 439 782 1068 918
v/s Ratio Prot 0.00 0.03 c0.05 0.01 0.01
v/s Ratio Perm c0.02 0.00 0.01 0.01 c0.02 0.00
v/c Ratio 0.12 0.01 0.00 0.09 0.05 0.15 0.01 0.02
Uniform Delay, d1 17.3 17.0 17.0 6.6 18.3 7.5 4.6 7.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.0 0.1 0.1 0.0 0.0
Delay (s) 17.6 17.0 17.0 6.6 18.4 7.6 4.6 7.1
Level of Service B B B A B A A A
Approach Delay (s) 17.5 6.7 18.4 7.2
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 8.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.14
Actuated Cycle Length (s) 49.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



Timings
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 1

Lane Group EBL EBT EBR WBT WBR NBL NBT SBL SBT SBR ø6
Lane Configurations
Volume (vph) 27 2 9 1 140 5 18 114 16 40
Turn Type Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14 6
Permitted Phases 4 4 8 2 6 6
Detector Phase 4 4 4 8 10 2 2 14 6 14 14
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 26.0 26.0 26.0 26.0 22.0 29.0 29.0 22.0 22.0 25.0
Total Split (s) 29.0 29.0 29.0 29.0 22.0 29.0 29.0 22.0 51.0 22.0 29.0
Total Split (%) 36.3% 36.3% 36.3% 36.3% 27.5% 36.3% 36.3% 27.5% 63.8% 27.5% 36%
Yellow Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -0.5 0.0 -1.0 -0.5 -3.0 -0.5
Total Lost Time (s) 6.0 6.0 6.0 6.0 5.5 7.0 6.0 5.5 4.0 5.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min None Max Min Min Max Max Min
Act Effct Green (s) 8.2 8.2 8.2 25.2 6.8 23.8 30.8 23.8
Actuated g/C Ratio 0.17 0.17 0.17 0.51 0.14 0.49 0.63 0.49
v/c Ratio 0.12 0.03 0.00 0.16 0.05 0.14 0.01 0.05
Control Delay 19.0 11.2 17.0 1.5 18.2 5.1 3.5 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 11.2 17.0 1.5 18.2 5.1 3.5 2.0
LOS B B B A B A A A
Approach Delay 17.2 1.6 18.2 4.2
Approach LOS B A B A

Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 49
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.16
Intersection Signal Delay: 5.4 Intersection LOS: A
Intersection Capacity Utilization 40.7% ICU Level of Service A
Analysis Period (min) 60

Splits and Phases:     10: Commissioners St & Leslie St



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 19 173 7 116 146 25 27 216 97 20 181 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.98 0.96 0.99
Flt Protected 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 3350 1577 1654 3183 3290
Flt Permitted 0.93 0.63 1.00 0.92 0.90
Satd. Flow (perm) 3118 1040 1654 2933 2991
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 19 173 7 116 146 25 27 216 97 20 181 14
RTOR Reduction (vph) 0 3 0 0 9 0 0 61 0 0 7 0
Lane Group Flow (vph) 0 196 0 116 162 0 0 279 0 0 208 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1648 550 874 964 983
v/s Ratio Prot 0.10
v/s Ratio Perm 0.06 c0.11 c0.10 0.07
v/c Ratio 0.12 0.21 0.19 0.29 0.21
Uniform Delay, d1 8.3 8.8 8.6 17.4 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.9 0.5 0.8 0.5
Delay (s) 8.4 9.6 9.1 18.2 17.4
Level of Service A A A B B
Approach Delay (s) 8.4 9.3 18.2 17.4
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 103.2% ICU Level of Service G
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 642 79 64 643 26 105 119 55 33 109 116
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.98 1.00 0.99 1.00 1.00 0.85 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4757 1720 5108 1741 3349 1469 1795 3172
Flt Permitted 0.95 1.00 0.37 1.00 0.61 1.00 1.00 0.68 1.00
Satd. Flow (perm) 1755 4757 663 5108 1120 3349 1469 1279 3172
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 140 642 79 64 643 26 105 119 55 33 109 116
RTOR Reduction (vph) 0 16 0 0 4 0 0 0 44 0 92 0
Lane Group Flow (vph) 140 705 0 64 665 0 105 119 11 33 133 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 21.0 49.0 42.0 36.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 22.0 50.0 43.0 37.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.23 0.52 0.45 0.39 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 402 2478 369 1969 233 698 306 266 661
v/s Ratio Prot c0.08 0.15 0.01 c0.13 0.04 0.04
v/s Ratio Perm 0.07 c0.09 0.01 0.03
v/c Ratio 0.35 0.28 0.17 0.34 0.45 0.17 0.04 0.12 0.20
Uniform Delay, d1 31.0 12.9 15.2 20.8 33.2 31.2 30.3 30.9 31.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.3 1.0 0.5 6.3 0.5 0.2 1.0 0.7
Delay (s) 33.4 13.2 16.2 21.3 39.5 31.7 30.5 31.8 32.1
Level of Service C B B C D C C C C
Approach Delay (s) 16.5 20.9 34.4 32.1
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 60
c    Critical Lane Group
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Appendix C1 

 

Existing Conditions 
 
6:00 am – 7:00 am 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 32 41 9 10 98 207
v/c Ratio 0.06 0.07 0.02 0.02 0.07 0.14
Control Delay 10.9 4.7 10.4 6.5 7.6 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 4.7 10.4 6.5 7.6 7.0
Queue Length 50th (m) 1.8 0.0 0.5 0.0 2.2 4.3
Queue Length 95th (m) 6.6 5.2 2.9 2.5 5.9 10.1
Internal Link Dist (m) 107.3 99.6 81.0 161.1
Turn Bay Length (m)
Base Capacity (vph) 555 603 593 583 1340 1466
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.07 0.02 0.02 0.07 0.14

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 74 195 63
v/c Ratio 0.13 0.33 0.04
Control Delay 9.7 14.4 4.0
Queue Delay 0.0 0.0 0.0
Total Delay 9.7 14.4 4.0
Queue Length 50th (m) 1.3 5.6 0.6
Queue Length 95th (m) 5.5 13.2 2.8
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2508 2485 1561
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.03 0.08 0.04

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 3

Lane Group EBL EBT EBR WBT NBT SBT SBR
Lane Group Flow (vph) 24 2 4 3 12 23 55
v/c Ratio 0.06 0.00 0.01 0.01 0.01 0.05 0.13
Control Delay 7.4 7.0 5.2 6.0 7.2 7.9 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.4 7.0 5.2 6.0 7.2 7.9 3.7
Queue Length 50th (m) 0.7 0.1 0.0 0.0 0.2 0.7 0.0
Queue Length 95th (m) 3.1 0.7 0.9 0.8 1.0 3.1 3.7
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 1058 1401 1158 1264 3182 1657 1545
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 0.02 0.00 0.00 0.00 0.00 0.01 0.04

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 70 94 174 92 71
v/c Ratio 0.04 0.15 0.20 0.09 0.07
Control Delay 7.8 9.3 9.1 11.7 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 9.3 9.1 11.7 14.5
Queue Length 50th (m) 2.0 5.8 10.7 2.7 2.7
Queue Length 95th (m) 5.2 14.4 23.0 8.3 7.6
Internal Link Dist (m) 38.5 120.7 161.1 180.4
Turn Bay Length (m)
Base Capacity (vph) 1670 622 892 978 1011
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 0.04 0.15 0.20 0.09 0.07

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 600-700 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 257 39 1039 33 39 24 24 258
v/c Ratio 0.17 0.10 0.07 0.50 0.15 0.06 0.07 0.08 0.33
Control Delay 32.7 11.0 8.0 22.2 33.1 30.8 12.8 31.7 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 11.0 8.0 22.2 33.1 30.8 12.8 31.7 10.5
Queue Length 50th (m) 9.4 7.8 2.3 51.2 5.0 3.0 0.0 3.6 5.1
Queue Length 95th (m) 22.5 13.5 6.3 73.1 14.7 8.2 7.5 11.4 19.0
Internal Link Dist (m) 198.3 143.6 94.5 81.0
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 366 2498 541 2086 226 698 325 287 791
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 0.17 0.10 0.07 0.50 0.15 0.06 0.07 0.08 0.33

Intersection Summary
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Appendix C2 

 

Existing Conditions 
 
7:00 am – 8:00 am 



Queues
1: Plaza Entrance & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 72 93 23 23 221 471
v/c Ratio 0.15 0.15 0.04 0.04 0.21 0.35
Control Delay 12.6 4.1 11.4 5.8 9.4 9.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 4.1 11.4 5.8 9.4 9.7
Queue Length 50th (m) 4.3 0.0 1.3 0.0 5.6 12.2
Queue Length 95th (m) 12.5 8.4 5.4 4.0 12.7 24.1
Internal Link Dist (m) 115.3 125.1 84.9 157.1
Turn Bay Length (m)
Base Capacity (vph) 477 606 525 560 1047 1337
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.15 0.04 0.04 0.21 0.35

Intersection Summary



Queues
6: Queen St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 147 384 124
v/c Ratio 0.09 0.20 0.30
Control Delay 4.3 3.7 17.8
Queue Delay 0.0 0.0 0.0
Total Delay 4.3 3.7 17.8
Queue Length 50th (m) 1.9 5.6 4.2
Queue Length 95th (m) 6.4 12.3 11.8
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 1620 1900 1043
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.09 0.20 0.12

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 3

Lane Group EBL EBT EBR WBT NBT SBT SBR
Lane Group Flow (vph) 55 5 8 10 26 53 126
v/c Ratio 0.13 0.01 0.02 0.02 0.03 0.12 0.25
Control Delay 8.3 7.2 4.9 5.8 7.3 8.3 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 7.2 4.9 5.8 7.3 8.3 3.6
Queue Length 50th (m) 1.6 0.2 0.0 0.2 0.4 1.6 0.0
Queue Length 95th (m) 5.9 1.2 1.4 1.7 1.7 5.7 6.1
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 1030 1374 1137 1213 3191 1650 1545
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 0.00 0.01 0.01 0.01 0.03 0.08

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 136 185 341 181 140
v/c Ratio 0.13 0.23 0.34 0.21 0.16
Control Delay 17.6 6.8 9.6 14.4 18.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 17.6 6.8 9.6 14.4 18.5
Queue Length 50th (m) 7.0 10.2 23.9 6.8 6.9
Queue Length 95th (m) 14.5 20.7 45.5 16.5 15.3
Internal Link Dist (m) 38.5 120.7 157.1 180.4
Turn Bay Length (m)
Base Capacity (vph) 1080 795 991 867 885
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 0.13 0.23 0.34 0.21 0.16

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 138 584 89 2368 75 89 55 55 147 442
v/c Ratio 0.63 0.30 0.13 0.87 0.29 0.12 0.15 0.18 0.36 0.84
Control Delay 74.3 29.3 8.2 34.7 49.7 44.5 11.5 46.7 49.6 43.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0
Total Delay 74.3 29.3 8.2 34.7 49.7 44.5 11.5 46.7 49.6 53.7
Queue Length 50th (m) 37.9 40.5 8.0 210.7 17.8 10.6 0.0 12.7 35.5 64.9
Queue Length 95th (m) #74.1 57.2 15.6 #306.3 37.2 20.5 14.1 28.2 63.5 #157.6
Internal Link Dist (m) 198.3 143.6 94.5 84.9
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 219 1930 683 2708 255 767 379 302 411 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 54
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.30 0.13 0.87 0.29 0.12 0.15 0.18 0.36 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Appendix C3 
 

Existing Conditions 
 
8:15 am – 9:15 am 



Queues
1: Plaza & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 105 135 32 34 320 682
v/c Ratio 0.19 0.19 0.05 0.05 0.41 0.61
Control Delay 10.9 3.1 9.6 4.3 13.3 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 3.1 9.6 4.3 13.3 15.1
Queue Length 50th (m) 5.8 0.0 1.7 0.0 10.0 23.1
Queue Length 95th (m) 15.3 9.2 6.1 4.3 21.4 43.3
Internal Link Dist (m) 107.3 113.6 73.6 168.5
Turn Bay Length (m)
Base Capacity (vph) 552 721 606 661 790 1127
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.19 0.05 0.05 0.41 0.61

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 243 636 206
v/c Ratio 0.15 0.37 0.42
Control Delay 4.7 5.1 17.8
Queue Delay 0.0 0.0 0.0
Total Delay 4.7 5.1 17.8
Queue Length 50th (m) 3.4 11.5 7.2
Queue Length 95th (m) 10.3 24.6 17.5
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 1586 1722 1033
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.15 0.37 0.20

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 3

Lane Group EBL EBT EBR WBT NBT SBT SBR
Lane Group Flow (vph) 79 7 11 13 38 76 182
v/c Ratio 0.19 0.01 0.02 0.03 0.04 0.17 0.33
Control Delay 9.0 7.4 4.8 5.8 7.4 8.8 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 7.4 4.8 5.8 7.4 8.8 3.6
Queue Length 50th (m) 2.4 0.3 0.0 0.2 0.5 2.4 0.0
Queue Length 95th (m) 8.4 1.6 1.8 2.1 2.3 7.9 8.0
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 1002 1340 1110 1190 3167 1639 1545
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 0.01 0.01 0.01 0.01 0.05 0.12

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 225 307 567 300 231
v/c Ratio 0.22 0.40 0.57 0.34 0.26
Control Delay 18.6 8.3 13.0 15.4 20.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 18.6 8.3 13.0 15.4 20.4
Queue Length 50th (m) 12.2 18.5 48.3 11.6 12.4
Queue Length 95th (m) 22.7 35.6 92.8 25.4 24.2
Internal Link Dist (m) 38.5 120.7 168.5 180.4
Turn Bay Length (m)
Base Capacity (vph) 1046 759 991 877 875
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 0.22 0.40 0.57 0.34 0.26

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 815-915 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 200 845 129 3425 108 129 80 79 212 639
v/c Ratio 0.86 0.25 0.29 1.00 0.96 0.23 0.27 0.40 0.76 0.95
Control Delay 95.1 9.8 7.5 61.3 192.0 48.6 12.4 55.5 71.5 61.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 4.0
Total Delay 95.1 9.8 7.5 61.3 192.0 48.6 12.4 55.5 75.2 65.5
Queue Length 50th (m) 50.0 27.7 8.1 ~278.2 27.4 14.4 0.0 18.1 51.8 93.9
Queue Length 95th (m) #108.1 38.3 15.3 #390.6 #74.8 26.2 17.7 38.6 #104.1 #168.7
Internal Link Dist (m) 198.3 143.6 94.5 73.6
Turn Bay Length (m) 90.0 100.0 70.0 50.0 30.0
Base Capacity (vph) 233 3373 449 3413 112 551 296 198 280 670
Starvation Cap Reductn 0 0 0 0 0 0 0 0 23 9
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.25 0.29 1.00 0.96 0.23 0.27 0.40 0.82 0.97

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.
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Appendix C4 
 

Existing Conditions 
 
3:00 pm – 4:00 pm 



Queues
1: Leslie St & 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 92 80 73 129 692 379
v/c Ratio 0.20 0.13 0.16 0.21 0.57 0.39
Control Delay 13.2 4.2 12.6 3.9 12.7 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.2 4.2 12.6 3.9 12.7 10.4
Queue Length 50th (m) 5.6 0.0 4.4 0.0 21.0 9.8
Queue Length 95th (m) 15.5 7.7 12.7 10.1 40.5 21.4
Internal Link Dist (m) 119.4 123.2 80.8 161.2
Turn Bay Length (m)
Base Capacity (vph) 450 597 468 629 1207 964
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.13 0.16 0.21 0.57 0.39

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 424 294 404
v/c Ratio 0.49 0.46 0.28
Control Delay 12.2 14.9 4.2
Queue Delay 0.0 0.0 0.0
Total Delay 12.2 14.9 4.2
Queue Length 50th (m) 10.5 9.0 4.0
Queue Length 95th (m) 22.7 19.3 13.2
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2734 2186 1466
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.16 0.13 0.28

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 3

Lane Group EBL EBR WBT NBT SBT SBR
Lane Group Flow (vph) 211 25 14 95 27 115
v/c Ratio 0.41 0.02 0.01 0.12 0.06 0.25
Control Delay 10.0 0.0 0.0 10.1 10.1 4.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 0.0 0.0 10.1 10.1 4.5
Queue Length 50th (m) 7.1 0.0 0.0 1.8 1.0 0.0
Queue Length 95th (m) 19.7 0.0 0.0 5.7 4.8 7.8
Internal Link Dist (m) 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 911 1369 1370 3269 1746 1545
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.02 0.01 0.03 0.02 0.07

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 501 85 192 446 177
v/c Ratio 0.30 0.21 0.22 0.42 0.19
Control Delay 9.8 10.5 9.1 13.4 16.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 10.5 9.1 13.4 16.4
Queue Length 50th (m) 17.7 5.5 11.7 15.2 8.0
Queue Length 95th (m) 30.2 14.8 24.8 31.4 16.6
Internal Link Dist (m) 38.5 120.7 161.2 180.4
Turn Bay Length (m)
Base Capacity (vph) 1668 404 888 1069 942
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 0.30 0.21 0.22 0.42 0.19

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 300-400 PM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 537 3391 108 1097 92 148 93 76 363
v/c Ratio 1.00 1.00 0.84 0.54 0.47 0.19 0.25 0.49 0.56
Control Delay 129.0 60.9 98.4 37.5 53.1 47.1 15.3 70.5 18.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 129.0 60.9 98.4 37.5 53.1 47.1 15.3 70.5 18.4
Queue Length 50th (m) ~154.0 ~309.7 14.8 82.1 21.3 17.4 3.9 20.5 11.0
Queue Length 95th (m) #271.9 #430.3 #61.4 109.2 41.6 30.1 23.5 42.6 34.5
Internal Link Dist (m) 198.3 143.6 94.5 80.8
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 536 3385 128 2028 195 759 374 156 643
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 1.00 1.00 0.84 0.54 0.47 0.19 0.25 0.49 0.56

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.
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Appendix C5 
 

Existing Conditions 
 
4:30 pm – 5:30 pm 
 
 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 95 83 76 134 721 395
v/c Ratio 0.21 0.14 0.16 0.21 0.60 0.42
Control Delay 13.3 4.2 12.7 3.9 13.1 10.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 4.2 12.7 3.9 13.1 10.7
Queue Length 50th (m) 5.8 0.0 4.6 0.0 22.3 10.4
Queue Length 95th (m) 16.0 7.9 13.2 10.3 43.1 22.6
Internal Link Dist (m) 107.8 131.9 75.6 166.5
Turn Bay Length (m)
Base Capacity (vph) 446 599 467 633 1201 948
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.14 0.16 0.21 0.60 0.42

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 581 403 554
v/c Ratio 0.33 0.31 0.52
Control Delay 7.8 9.2 12.4
Queue Delay 0.0 0.0 0.0
Total Delay 7.8 9.2 12.4
Queue Length 50th (m) 16.3 13.3 15.8
Queue Length 95th (m) 29.4 24.6 36.0
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 1771 1282 1061
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.33 0.31 0.52

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 3

Lane Group EBL EBR WBT NBT SBT SBR
Lane Group Flow (vph) 219 26 14 98 28 119
v/c Ratio 0.41 0.02 0.01 0.12 0.07 0.26
Control Delay 10.0 0.0 0.0 10.3 10.3 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 0.0 0.0 10.3 10.3 4.6
Queue Length 50th (m) 7.4 0.0 0.0 2.0 1.1 0.0
Queue Length 95th (m) 20.4 0.0 0.0 6.0 5.0 8.0
Internal Link Dist (m) 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 896 1343 1328 3274 1748 1543
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.02 0.01 0.03 0.02 0.08

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 684 116 263 611 242
v/c Ratio 0.37 0.33 0.26 0.65 0.31
Control Delay 9.3 11.8 8.6 23.8 22.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 11.8 8.6 23.8 22.8
Queue Length 50th (m) 26.0 8.2 17.0 34.0 14.4
Queue Length 95th (m) 42.0 22.2 33.2 60.7 27.0
Internal Link Dist (m) 38.5 120.7 166.5 180.4
Turn Bay Length (m)
Base Capacity (vph) 1858 349 995 934 782
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 0.37 0.33 0.26 0.65 0.31

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 430-530 PM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 557 3520 112 1139 96 154 97 79 377
v/c Ratio 0.98 1.00 0.88 0.60 0.48 0.19 0.24 0.42 0.52
Control Delay 105.5 61.3 111.0 40.8 52.4 45.4 15.1 63.2 16.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 105.5 61.3 111.0 40.8 52.4 45.4 15.1 63.2 16.6
Queue Length 50th (m) 157.4 ~322.7 16.1 89.3 21.9 17.8 4.5 20.7 11.1
Queue Length 95th (m) #275.5 #444.8 #65.2 118.7 42.4 30.5 24.3 42.5 34.4
Internal Link Dist (m) 198.3 143.6 94.5 75.6
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 570 3514 128 1889 198 831 407 187 723
Starvation Cap Reductn 0 0 0 0 0 0 0 0 24
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 0.98 1.00 0.88 0.60 0.48 0.19 0.24 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.
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Appendix C6 
 

Existing Conditions 
 
7:00 pm – 8:00 pm 
 
 
 
 
 
 
 



Queues
1: Plaza Entrance & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 58 51 91 37 440 241
v/c Ratio 0.13 0.09 0.20 0.07 0.35 0.22
Control Delay 12.3 4.7 13.2 5.1 9.6 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.3 4.7 13.2 5.1 9.6 8.7
Queue Length 50th (m) 3.5 0.0 5.6 0.0 11.1 5.7
Queue Length 95th (m) 10.7 6.1 15.3 5.1 22.5 13.1
Internal Link Dist (m) 117.2 139.9 74.1 167.9
Turn Bay Length (m)
Base Capacity (vph) 461 578 455 569 1264 1093
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.09 0.20 0.07 0.35 0.22

Intersection Summary



Queues
6: Queen St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 461 320 440
v/c Ratio 0.51 0.48 0.30
Control Delay 12.5 15.1 4.6
Queue Delay 0.0 0.0 0.0
Total Delay 12.5 15.1 4.6
Queue Length 50th (m) 11.8 10.0 4.5
Queue Length 95th (m) 24.8 21.0 15.5
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2621 2058 1449
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.18 0.16 0.30

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 3

Lane Group EBL EBR WBT NBT SBT SBR
Lane Group Flow (vph) 134 16 9 60 17 73
v/c Ratio 0.30 0.01 0.01 0.07 0.04 0.16
Control Delay 9.3 0.0 0.0 8.6 8.6 4.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.3 0.0 0.0 8.6 8.6 4.1
Queue Length 50th (m) 4.1 0.0 0.0 1.0 0.5 0.0
Queue Length 95th (m) 12.1 0.0 0.0 3.5 3.0 5.2
Internal Link Dist (m) 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 1006 1407 1429 3276 1784 1545
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.01 0.01 0.02 0.01 0.05

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 544 92 208 486 193
v/c Ratio 0.33 0.24 0.23 0.46 0.21
Control Delay 10.0 11.1 9.3 14.3 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 11.1 9.3 14.3 16.7
Queue Length 50th (m) 19.5 6.0 12.8 17.5 8.8
Queue Length 95th (m) 33.0 16.3 27.0 35.2 18.0
Internal Link Dist (m) 38.5 120.7 167.9 180.4
Turn Bay Length (m)
Base Capacity (vph) 1665 381 888 1068 934
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 0.33 0.24 0.23 0.46 0.21

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/24/2010

Synchro 7 -  Report
Existing - 700-800 PM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 340 2150 68 696 59 94 59 48 231
v/c Ratio 0.74 0.86 0.35 0.38 0.25 0.13 0.17 0.18 0.30
Control Delay 44.7 24.6 16.7 23.7 35.3 31.6 10.0 33.3 10.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.7 24.6 16.7 23.7 35.3 31.6 10.0 33.3 10.1
Queue Length 50th (m) 57.9 120.2 4.1 34.4 9.2 7.5 0.0 7.4 4.2
Queue Length 95th (m) #115.6 #194.6 11.9 50.8 22.9 15.8 12.0 19.2 17.2
Internal Link Dist (m) 198.3 143.6 94.5 74.1
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 457 2501 192 1812 232 698 353 273 777
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 0.86 0.35 0.38 0.25 0.13 0.17 0.18 0.30

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Appendix C7 
 

Existing Conditions 
 
11:00 pm – 12:00 am 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 39 24 29 39 175 112
v/c Ratio 0.08 0.04 0.06 0.07 0.14 0.09
Control Delay 11.8 5.8 11.6 5.1 7.8 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.8 5.8 11.6 5.1 7.8 7.9
Queue Length 50th (m) 2.3 0.0 1.7 0.0 3.7 2.4
Queue Length 95th (m) 7.8 4.1 6.4 5.3 9.5 6.8
Internal Link Dist (m) 114.9 132.0 81.4 160.7
Turn Bay Length (m)
Base Capacity (vph) 515 560 505 570 1279 1193
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.04 0.06 0.07 0.14 0.09

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 229 250 138
v/c Ratio 0.31 0.39 0.09
Control Delay 10.3 14.4 4.2
Queue Delay 0.0 0.0 0.0
Total Delay 10.3 14.4 4.2
Queue Length 50th (m) 4.7 7.3 1.5
Queue Length 95th (m) 12.6 16.3 5.3
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2612 2449 1457
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.09 0.10 0.09

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 3

Lane Group EBL EBT EBR WBT NBT SBT SBR
Lane Group Flow (vph) 27 2 9 10 24 20 40
v/c Ratio 0.06 0.00 0.02 0.02 0.03 0.05 0.10
Control Delay 7.3 7.0 4.6 4.7 7.5 7.8 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.3 7.0 4.6 4.7 7.5 7.8 4.0
Queue Length 50th (m) 0.7 0.1 0.0 0.0 0.3 0.6 0.0
Queue Length 95th (m) 3.3 0.7 1.4 1.5 1.5 2.8 3.2
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 1055 1406 1164 1222 3160 1740 1545
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 0.03 0.00 0.01 0.01 0.01 0.01 0.03

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 199 116 171 281 161
v/c Ratio 0.12 0.21 0.19 0.28 0.16
Control Delay 8.3 10.0 8.4 12.0 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 10.0 8.4 12.0 15.8
Queue Length 50th (m) 6.1 7.5 9.6 8.9 7.0
Queue Length 95th (m) 12.1 18.1 21.4 20.1 15.0
Internal Link Dist (m) 38.5 120.7 160.7 180.4
Turn Bay Length (m)
Base Capacity (vph) 1651 550 883 1015 980
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 0.12 0.21 0.19 0.28 0.16

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Existing - 1100 PM-1200 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 140 677 52 669 48 60 40 33 171
v/c Ratio 0.38 0.27 0.13 0.32 0.20 0.09 0.12 0.12 0.23
Control Delay 36.3 12.9 8.6 19.8 33.9 31.1 11.0 32.2 12.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.3 12.9 8.6 19.8 33.9 31.1 11.0 32.2 12.6
Queue Length 50th (m) 22.5 23.8 3.1 30.0 7.4 4.7 0.0 5.0 4.3
Queue Length 95th (m) 44.9 35.6 7.8 44.4 19.4 11.2 9.9 14.4 15.4
Internal Link Dist (m) 198.3 143.6 94.5 81.4
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 366 2498 394 2079 246 698 338 282 737
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 0.38 0.27 0.13 0.32 0.20 0.09 0.12 0.12 0.23

Intersection Summary



 

 

 

 - C9 - 

Appendix C8 
 

Future Conditions 
 
6:00 am – 7:00 am 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 32 41 9 10 278 207
v/c Ratio 0.06 0.07 0.02 0.02 0.19 0.14
Control Delay 10.9 4.7 10.4 6.5 8.7 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 4.7 10.4 6.5 8.7 7.0
Queue Length 50th (m) 1.8 0.0 0.5 0.0 7.1 4.3
Queue Length 95th (m) 6.6 5.2 2.9 2.5 14.5 10.1
Internal Link Dist (m) 107.3 99.6 81.0 161.1
Turn Bay Length (m)
Base Capacity (vph) 555 603 593 583 1436 1455
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.06 0.07 0.02 0.02 0.19 0.14

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 74 195 243
v/c Ratio 0.13 0.33 0.18
Control Delay 9.7 14.4 5.2
Queue Delay 0.0 0.0 0.0
Total Delay 9.7 14.4 5.2
Queue Length 50th (m) 1.3 5.6 3.6
Queue Length 95th (m) 5.5 13.2 9.5
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2508 2485 1383
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.03 0.08 0.18

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 3

Lane Group EBT EBR WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 26 4 1 182 12 8 15 55
v/c Ratio 0.11 0.02 0.00 0.20 0.03 0.01 0.01 0.07
Control Delay 18.7 12.5 17.0 1.4 17.9 4.4 3.5 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.7 12.5 17.0 1.4 17.9 4.4 3.5 1.9
Queue Length 50th (m) 1.9 0.0 0.1 0.0 0.4 0.3 0.4 0.0
Queue Length 95th (m) 7.7 2.1 1.1 5.7 2.4 1.5 1.9 3.3
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 658 737 887 909 1503 812 1814 798
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 0.04 0.01 0.00 0.20 0.01 0.01 0.01 0.07

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 70 94 174 272 71
v/c Ratio 0.04 0.15 0.20 0.26 0.07
Control Delay 7.8 9.3 9.1 16.6 14.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 9.3 9.1 16.6 14.5
Queue Length 50th (m) 2.0 5.8 10.7 12.3 2.7
Queue Length 95th (m) 5.2 14.4 23.0 23.6 7.6
Internal Link Dist (m) 38.5 120.7 161.1 180.4
Turn Bay Length (m)
Base Capacity (vph) 1670 622 892 1043 1000
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 0.04 0.15 0.20 0.26 0.07

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 600-700 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 61 257 39 1039 33 219 24 24 258
v/c Ratio 0.17 0.10 0.07 0.50 0.15 0.31 0.07 0.10 0.33
Control Delay 32.7 11.0 8.0 22.2 33.1 33.7 12.8 32.1 10.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.7 11.0 8.0 22.2 33.1 33.7 12.8 32.1 10.5
Queue Length 50th (m) 9.4 7.8 2.3 51.2 5.0 18.2 0.0 3.6 5.1
Queue Length 95th (m) 22.5 13.5 6.3 73.1 14.7 32.1 7.5 11.5 19.0
Internal Link Dist (m) 198.3 143.6 94.5 81.0
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 366 2498 541 2086 226 698 325 242 791
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 0.17 0.10 0.07 0.50 0.15 0.31 0.07 0.10 0.33

Intersection Summary



 

 

 

 - C10 - 

Appendix C9 
 

Future Conditions 
 
7:00 am – 8:00 am 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 72 93 23 23 275 554
v/c Ratio 0.15 0.15 0.04 0.04 0.26 0.42
Control Delay 12.6 4.1 11.4 5.8 10.0 10.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 4.1 11.4 5.8 10.0 10.8
Queue Length 50th (m) 4.3 0.0 1.3 0.0 7.4 15.7
Queue Length 95th (m) 12.5 8.4 5.4 4.0 15.7 29.8
Internal Link Dist (m) 115.3 125.1 84.9 157.1
Turn Bay Length (m)
Base Capacity (vph) 477 606 525 560 1057 1332
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.15 0.04 0.04 0.26 0.42

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 219 395 178
v/c Ratio 0.14 0.22 0.39
Control Delay 3.5 4.2 19.0
Queue Delay 0.0 0.0 0.0
Total Delay 3.5 4.2 19.0
Queue Length 50th (m) 2.0 6.4 6.7
Queue Length 95th (m) 8.0 14.3 16.3
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 1572 1792 1002
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.14 0.22 0.18

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 AM Page 3

Lane Group EBT EBR WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 60 8 4 116 26 273 35 126
v/c Ratio 0.24 0.03 0.01 0.13 0.06 0.34 0.03 0.15
Control Delay 20.3 11.0 16.8 1.4 19.0 6.9 4.1 1.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.3 11.0 16.8 1.4 19.0 6.9 4.1 1.8
Queue Length 50th (m) 4.6 0.0 0.3 0.0 1.0 9.5 0.9 0.0
Queue Length 95th (m) 14.1 3.0 2.4 4.5 4.2 23.9 3.9 5.8
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 645 725 795 885 1483 800 1779 826
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 0.09 0.01 0.01 0.13 0.02 0.34 0.02 0.15

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 136 185 341 235 223
v/c Ratio 0.13 0.23 0.34 0.27 0.25
Control Delay 17.6 6.8 9.6 16.6 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 17.6 6.8 9.6 16.6 21.2
Queue Length 50th (m) 7.0 10.2 23.9 10.2 12.6
Queue Length 95th (m) 14.5 20.7 45.5 21.7 24.0
Internal Link Dist (m) 38.5 120.7 157.1 180.4
Turn Bay Length (m)
Base Capacity (vph) 1080 795 991 884 897
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 0.13 0.23 0.34 0.27 0.25

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 138 719 126 2368 119 143 67 55 230 442
v/c Ratio 0.63 0.37 0.20 0.87 0.64 0.19 0.17 0.19 0.56 0.84
Control Delay 74.3 27.9 8.7 34.7 68.1 45.5 10.6 47.0 55.3 43.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 10.0
Total Delay 74.3 27.9 8.7 34.7 68.1 45.5 10.6 47.0 60.0 53.7
Queue Length 50th (m) 37.9 47.3 11.5 210.7 30.9 17.4 0.0 12.8 58.5 64.9
Queue Length 95th (m) #74.1 67.2 21.1 #306.3 #68.4 30.3 15.6 28.4 98.1 #157.6
Internal Link Dist (m) 198.3 143.6 94.5 84.9
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 219 1928 633 2708 187 767 389 286 411 525
Starvation Cap Reductn 0 0 0 0 0 0 0 0 116 54
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.37 0.20 0.87 0.64 0.19 0.17 0.19 0.78 0.94

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



 

 

 

 - C11 - 

Appendix C10 
 

Future Conditions 
 
8:15 am – 9:15 am 



Queues
1: Plaza Entrance & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 815-915 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 105 135 32 34 370 722
v/c Ratio 0.19 0.19 0.05 0.05 0.47 0.64
Control Delay 10.9 3.6 9.6 4.3 14.5 16.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.9 3.6 9.6 4.3 14.5 16.0
Queue Length 50th (m) 5.8 0.5 1.7 0.0 12.2 25.2
Queue Length 95th (m) 15.3 9.8 6.1 4.3 25.4 47.0
Internal Link Dist (m) 107.3 113.6 73.6 168.5
Turn Bay Length (m)
Base Capacity (vph) 552 715 606 661 787 1121
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.19 0.05 0.05 0.47 0.64

Intersection Summary



Queues
6: Queen St & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 815-915 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 283 666 261
v/c Ratio 0.18 0.41 0.49
Control Delay 4.5 6.0 18.6
Queue Delay 0.0 0.0 0.0
Total Delay 4.5 6.0 18.6
Queue Length 50th (m) 3.7 13.5 9.6
Queue Length 95th (m) 11.6 29.0 21.7
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 1550 1630 1006
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.18 0.41 0.26

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 815-915 AM Page 3

Lane Group EBT EBR WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 86 11 5 48 38 66 50 182
v/c Ratio 0.32 0.04 0.01 0.06 0.09 0.08 0.04 0.21
Control Delay 21.3 10.2 16.6 1.6 19.5 5.7 4.5 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 10.2 16.6 1.6 19.5 5.7 4.5 1.9
Queue Length 50th (m) 6.8 0.0 0.4 0.0 1.5 2.2 1.5 0.0
Queue Length 95th (m) 18.8 3.4 2.7 2.8 5.5 7.5 5.5 7.8
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 631 713 793 861 1446 787 1745 847
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 0.14 0.02 0.01 0.06 0.03 0.08 0.03 0.21

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 815-915 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 245 307 572 350 296
v/c Ratio 0.25 0.41 0.58 0.41 0.34
Control Delay 19.1 8.4 13.2 18.5 20.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 8.4 13.2 18.5 20.5
Queue Length 50th (m) 13.4 18.5 48.9 16.2 15.8
Queue Length 95th (m) 24.8 35.6 94.2 32.3 29.8
Internal Link Dist (m) 38.5 120.7 168.5 180.4
Turn Bay Length (m)
Base Capacity (vph) 982 751 991 853 883
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 0.25 0.41 0.58 0.41 0.34

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 815-915 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 205 845 129 3430 108 169 80 79 252 639
v/c Ratio 1.00 0.26 0.29 1.02 0.97 0.27 0.24 0.36 0.78 0.94
Control Delay 177.2 11.2 8.2 80.0 198.7 46.5 11.4 51.5 69.6 55.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22.3 15.5
Total Delay 177.2 11.2 8.2 80.0 198.7 46.5 11.4 51.5 91.9 70.8
Queue Length 50th (m) 52.4 29.8 9.0 ~305.0 27.3 18.5 0.0 17.7 61.3 92.6
Queue Length 95th (m) #119.0 41.3 16.9 #395.6 #75.1 32.0 17.2 37.6 #119.8 #173.5
Internal Link Dist (m) 198.3 143.6 94.5 73.6
Turn Bay Length (m) 90.0 100.0 70.0 50.0 30.0
Base Capacity (vph) 206 3250 444 3367 111 633 329 220 323 679
Starvation Cap Reductn 0 0 0 0 0 0 0 0 57 30
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.00 0.26 0.29 1.02 0.97 0.27 0.24 0.36 0.95 0.98

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.
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Appendix C11 
 

Future Conditions 
 
3:00 pm – 4:00 pm 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 300-400 PM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 92 80 73 129 775 438
v/c Ratio 0.20 0.13 0.16 0.21 0.65 0.47
Control Delay 13.2 4.2 12.6 3.9 14.2 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.2 4.2 12.6 3.9 14.2 11.8
Queue Length 50th (m) 5.6 0.0 4.4 0.0 25.4 12.5
Queue Length 95th (m) 15.5 7.7 12.7 10.1 48.4 26.3
Internal Link Dist (m) 119.4 123.2 80.8 161.2
Turn Bay Length (m)
Base Capacity (vph) 450 597 468 629 1199 936
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.13 0.16 0.21 0.65 0.47

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 300-400 PM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 478 299 487
v/c Ratio 0.52 0.46 0.35
Control Delay 10.8 15.0 5.1
Queue Delay 0.0 0.0 0.0
Total Delay 10.8 15.0 5.1
Queue Length 50th (m) 10.3 9.3 5.8
Queue Length 95th (m) 23.2 19.7 18.0
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2608 2031 1405
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.18 0.15 0.35

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 300-400 PM Page 3

Lane Group EBT EBR WBR NBT SBL SBT SBR
Lane Group Flow (vph) 211 25 269 95 135 23 115
v/c Ratio 0.58 0.06 0.22 0.20 0.19 0.02 0.15
Control Delay 25.6 7.4 0.4 23.9 8.6 6.8 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.6 7.4 0.4 23.9 8.6 6.8 2.6
Queue Length 50th (m) 18.9 0.0 0.0 4.6 6.1 0.9 0.0
Queue Length 95th (m) 42.8 5.1 0.0 12.5 18.4 4.5 8.0
Internal Link Dist (m) 231.5 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 580 650 1219 1332 720 1567 767
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 0.36 0.04 0.22 0.07 0.19 0.01 0.15

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 300-400 PM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 501 85 192 529 236
v/c Ratio 0.30 0.21 0.22 0.51 0.25
Control Delay 9.8 10.5 9.1 17.3 17.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.8 10.5 9.1 17.3 17.4
Queue Length 50th (m) 17.7 5.5 11.7 23.2 11.2
Queue Length 95th (m) 30.2 14.8 24.8 43.0 21.7
Internal Link Dist (m) 38.5 120.7 161.2 180.4
Turn Bay Length (m)
Base Capacity (vph) 1668 404 888 1046 953
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 0.30 0.21 0.22 0.51 0.25

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 300-400 PM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 537 3448 123 1097 228 231 129 76 422
v/c Ratio 0.94 1.08 0.96 0.64 0.98 0.26 0.30 0.52 0.65
Control Delay 82.8 182.1 163.4 45.0 148.6 44.3 19.9 73.6 25.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 82.8 182.1 163.4 45.0 148.6 44.3 19.9 73.6 25.3
Queue Length 50th (m) 148.7 ~365.3 19.3 89.8 54.8 26.6 10.9 20.6 19.1
Queue Length 95th (m) #261.1 #461.9 #74.0 119.2 #120.5 42.6 34.8 #44.7 46.3
Internal Link Dist (m) 198.3 143.6 94.5 80.8
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 573 3192 128 1717 232 881 425 145 650
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 1.08 0.96 0.64 0.98 0.26 0.30 0.52 0.65

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.
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Appendix C12 
 

Future Conditions 
 
4:30 pm – 5:30 pm 



Queues
1: Plaza Entrance & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 430-530 PM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 95 83 76 134 771 440
v/c Ratio 0.21 0.14 0.16 0.21 0.65 0.47
Control Delay 13.3 4.2 12.7 3.9 14.1 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 4.2 12.7 3.9 14.1 11.8
Queue Length 50th (m) 5.8 0.0 4.6 0.0 25.1 12.5
Queue Length 95th (m) 16.0 7.9 13.2 10.3 48.1 26.4
Internal Link Dist (m) 107.8 131.9 75.6 166.5
Turn Bay Length (m)
Base Capacity (vph) 446 599 467 633 1193 933
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.14 0.16 0.21 0.65 0.47

Intersection Summary



Queues
6: Queen St & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 430-530 PM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 621 428 634
v/c Ratio 0.35 0.36 0.59
Control Delay 7.4 9.8 13.7
Queue Delay 0.0 0.0 0.0
Total Delay 7.4 9.8 13.7
Queue Length 50th (m) 16.2 14.7 19.2
Queue Length 95th (m) 30.0 27.2 43.0
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 1776 1190 1070
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.35 0.36 0.59

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 430-530 PM Page 3

Lane Group EBT EBR WBR NBT SBL SBT SBR
Lane Group Flow (vph) 219 26 54 98 44 24 119
v/c Ratio 0.59 0.06 0.04 0.21 0.06 0.02 0.16
Control Delay 25.8 7.3 0.1 24.2 8.1 7.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.8 7.3 0.1 24.2 8.1 7.0 2.7
Queue Length 50th (m) 19.7 0.0 0.0 4.7 1.9 1.0 0.0
Queue Length 95th (m) 44.4 5.2 0.0 12.9 7.7 4.8 8.3
Internal Link Dist (m) 231.5 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 576 637 1206 1324 715 1556 765
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 0.38 0.04 0.04 0.07 0.06 0.02 0.16

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 430-530 PM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 744 116 268 661 307
v/c Ratio 0.42 0.36 0.27 0.73 0.40
Control Delay 9.9 12.7 8.6 27.4 23.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 12.7 8.6 27.4 23.1
Queue Length 50th (m) 29.4 8.4 17.4 40.5 18.2
Queue Length 95th (m) 47.8 23.5 34.0 #76.9 33.3
Internal Link Dist (m) 38.5 120.7 166.5 180.4
Turn Bay Length (m)
Base Capacity (vph) 1773 322 996 908 772
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 0.42 0.36 0.27 0.73 0.40

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues
18: Lake Shore Blvd & Leslie St 8/27/2010

Synchro 7 -  Report
Future - 430-530 PM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 562 3520 112 1144 96 194 97 81 420
v/c Ratio 0.94 1.00 0.88 0.63 0.53 0.23 0.24 0.45 0.57
Control Delay 84.0 61.3 111.3 42.8 55.4 46.1 15.1 64.6 20.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 84.0 61.3 111.3 42.8 55.4 46.1 15.1 64.6 20.4
Queue Length 50th (m) 156.0 ~322.7 16.1 91.8 21.9 22.7 4.5 21.3 16.3
Queue Length 95th (m) #271.5 #444.8 #65.1 121.9 42.4 37.4 24.3 43.7 42.4
Internal Link Dist (m) 198.3 143.6 94.5 75.6
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 596 3514 128 1812 180 831 407 180 732
Starvation Cap Reductn 0 0 0 0 0 0 0 0 30
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 1.00 0.88 0.63 0.53 0.23 0.24 0.45 0.60

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.
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Appendix C13 
 

Future Conditions 
 
7:00 pm – 8:00 pm 
 
 
 
 
 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 PM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 58 51 91 37 440 421
v/c Ratio 0.13 0.09 0.20 0.07 0.36 0.36
Control Delay 12.3 4.7 13.2 5.1 9.7 10.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.3 4.7 13.2 5.1 9.7 10.8
Queue Length 50th (m) 3.5 0.0 5.6 0.0 11.2 12.1
Queue Length 95th (m) 10.7 6.1 15.3 5.1 22.7 23.6
Internal Link Dist (m) 117.2 139.9 74.1 167.9
Turn Bay Length (m)
Base Capacity (vph) 461 578 455 569 1220 1177
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.09 0.20 0.07 0.36 0.36

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 PM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 641 320 440
v/c Ratio 0.54 0.45 0.33
Control Delay 8.4 13.8 5.9
Queue Delay 0.0 0.0 0.0
Total Delay 8.4 13.8 5.9
Queue Length 50th (m) 11.4 10.2 5.8
Queue Length 95th (m) 26.7 21.3 19.3
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2380 1648 1342
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.27 0.19 0.33

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 PM Page 3

Lane Group EBT EBR WBR NBT SBL SBT SBR
Lane Group Flow (vph) 134 16 9 60 182 15 73
v/c Ratio 0.44 0.05 0.01 0.13 0.24 0.01 0.09
Control Delay 23.1 9.0 0.0 21.5 7.3 5.3 2.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 9.0 0.0 21.5 7.3 5.3 2.4
Queue Length 50th (m) 11.1 0.0 0.0 2.6 7.1 0.5 0.0
Queue Length 95th (m) 27.5 4.2 0.0 8.1 19.8 2.8 5.3
Internal Link Dist (m) 231.5 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 622 690 1254 1431 763 1680 774
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 0.22 0.02 0.01 0.04 0.24 0.01 0.09

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 PM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 544 92 208 486 373
v/c Ratio 0.33 0.24 0.23 0.46 0.38
Control Delay 10.0 11.1 9.3 14.4 19.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 11.1 9.3 14.4 19.2
Queue Length 50th (m) 19.5 6.0 12.8 17.5 19.1
Queue Length 95th (m) 33.0 16.3 27.0 35.4 33.9
Internal Link Dist (m) 38.5 120.7 167.9 180.4
Turn Bay Length (m)
Base Capacity (vph) 1665 381 888 1056 983
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 0.33 0.24 0.23 0.46 0.38

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 700-800 PM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 340 2150 68 696 59 94 59 48 411
v/c Ratio 0.74 0.86 0.35 0.38 0.36 0.13 0.17 0.18 0.51
Control Delay 44.7 24.6 16.7 23.7 40.3 31.6 10.0 33.3 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.7 24.6 16.7 23.7 40.3 31.6 10.0 33.3 21.2
Queue Length 50th (m) 57.9 120.2 4.1 34.4 9.4 7.5 0.0 7.4 19.6
Queue Length 95th (m) #115.6 #194.6 11.9 50.8 24.3 15.8 12.0 19.2 40.7
Internal Link Dist (m) 198.3 143.6 94.5 74.1
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 457 2501 192 1812 162 698 353 273 809
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 0.86 0.35 0.38 0.36 0.13 0.17 0.18 0.51

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Appendix C14 
 

Future Conditions 
 
11:00 pm – 12:00 am 
 



Queues
1: Plaza Entrance & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 1

Lane Group EBT EBR WBT WBR NBT SBT
Lane Group Flow (vph) 39 24 29 39 234 166
v/c Ratio 0.08 0.04 0.06 0.07 0.18 0.14
Control Delay 11.8 5.8 11.6 5.1 8.5 8.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.8 5.8 11.6 5.1 8.5 8.4
Queue Length 50th (m) 2.3 0.0 1.7 0.0 5.5 3.9
Queue Length 95th (m) 7.8 4.1 6.4 5.3 12.5 9.5
Internal Link Dist (m) 114.9 132.0 81.4 160.7
Turn Bay Length (m)
Base Capacity (vph) 515 560 505 570 1295 1227
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.04 0.06 0.07 0.18 0.14

Intersection Summary



Queues
6: Queen St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 2

Lane Group EBT WBT NBT
Lane Group Flow (vph) 279 254 197
v/c Ratio 0.37 0.40 0.14
Control Delay 9.1 14.6 4.6
Queue Delay 0.0 0.0 0.0
Total Delay 9.1 14.6 4.6
Queue Length 50th (m) 4.7 7.5 2.4
Queue Length 95th (m) 13.5 16.7 7.5
Internal Link Dist (m) 391.7 134.8 180.4
Turn Bay Length (m)
Base Capacity (vph) 2577 2384 1389
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.11 0.11 0.14

Intersection Summary



Queues
10: Commissioners St & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 3

Lane Group EBT EBR WBT WBR NBT SBL SBT SBR
Lane Group Flow (vph) 29 9 1 140 24 114 16 40
v/c Ratio 0.12 0.03 0.00 0.16 0.05 0.14 0.01 0.05
Control Delay 19.0 11.2 17.0 1.5 18.2 5.1 3.5 2.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.0 11.2 17.0 1.5 18.2 5.1 3.5 2.0
Queue Length 50th (m) 2.2 0.0 0.1 0.0 0.9 3.5 0.4 0.0
Queue Length 95th (m) 8.4 3.2 1.2 5.0 3.8 9.3 2.0 2.8
Internal Link Dist (m) 231.5 32.3 191.5 177.1
Turn Bay Length (m)
Base Capacity (vph) 653 737 884 886 1487 812 1807 792
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 0.04 0.01 0.00 0.16 0.02 0.14 0.01 0.05

Intersection Summary



Queues
16: Eastern Ave & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 4

Lane Group EBT WBL WBT NBT SBT
Lane Group Flow (vph) 199 116 171 340 215
v/c Ratio 0.12 0.21 0.19 0.33 0.22
Control Delay 8.3 10.0 8.4 13.8 16.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 10.0 8.4 13.8 16.8
Queue Length 50th (m) 6.1 7.5 9.6 12.4 10.0
Queue Length 95th (m) 12.1 18.1 21.4 25.5 19.6
Internal Link Dist (m) 38.5 120.7 160.7 180.4
Turn Bay Length (m)
Base Capacity (vph) 1651 550 883 1025 990
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 0.12 0.21 0.19 0.33 0.22

Intersection Summary



Queues
18: Lake Shore Blvd & Leslie St 8/25/2010

Synchro 7 -  Report
Future - 1100 PM-1200 AM Page 5

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT
Lane Group Flow (vph) 140 721 64 669 105 119 55 33 225
v/c Ratio 0.35 0.29 0.17 0.34 0.45 0.17 0.16 0.12 0.30
Control Delay 34.0 12.7 9.5 21.2 40.5 32.0 10.1 32.4 16.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.0 12.7 9.5 21.2 40.5 32.0 10.1 32.4 16.7
Queue Length 50th (m) 21.9 24.9 3.9 31.2 17.1 9.6 0.0 5.0 8.7
Queue Length 95th (m) 43.7 37.2 9.2 46.2 37.8 19.1 11.7 14.5 22.0
Internal Link Dist (m) 198.3 143.6 94.5 81.4
Turn Bay Length (m) 70.0 50.0 30.0
Base Capacity (vph) 402 2494 368 1973 233 698 350 266 753
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 0.35 0.29 0.17 0.34 0.45 0.17 0.16 0.12 0.30

Intersection Summary
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Appendix D 

 

Future Signal Timing Plan 
Leslie Street/Commissioners Street 



Future Signal Timing Plan – Leslie Street/Commissioners Street

PHASE
PERMITTED TRAFFIC

MOVEMENT
SIGNAL TIMING (Sec.) DESCRIPTION

1 Green: 16

Phase 1 will be callable and
extendable only by LRV’s
entering and exiting the
facility. SBL & WBR
concurrent LRV movements.
Southbound vehicular traffic
is permitted. Pedestrian
crossing allowable on the
west leg of Commissioners
StreetClearance Interval - Amber: 3; All-red:3

2 Green: 22 North-South vehicular traffic
plus North-South pedestrian
crossing phase*

Clearance Interval - Amber: 4; All-red:3

3 Green: 22 East-West vehicular traffic
plus East-West pedestrian
crossing phase*

Clearance Interval - Amber: 4; All-red:3

Total Cycle Length 80 seconds Cycle length
*Northbound movement no “Right-Turn on Red”
*Westbound movement “Right-Turn on Red” is currently restricted to minimize potential vehicle conflicts with
pedestrians and cyclists utilizing the Martin Goodman Trail
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Appendix E 

 

Future Conditions 
 
Canada Post Traffic  
 

LOS Analysis Sheets
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Appendix E1 

 

6:00 am – 7:00 am 
 
Base Year Traffic + Streetcars + Canada Post Traffic 



HCM Signalized Intersection Capacity Analysis
16: Eastern Ave & Leslie St 8/26/2010

Synchro 7 -  Report
Future - 600-700 AM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 6 85 3 158 196 8 12 227 78 9 54 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.95 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.99 0.96 0.98
Flt Protected 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 3363 1576 1684 3217 3230
Flt Permitted 0.94 0.69 1.00 0.95 0.91
Satd. Flow (perm) 3175 1150 1684 3048 2957
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 6 85 3 158 196 8 12 227 78 9 54 11
RTOR Reduction (vph) 0 1 0 0 2 0 0 45 0 0 7 0
Lane Group Flow (vph) 0 93 0 158 202 0 0 272 0 0 67 0
Confl. Peds. (#/hr) 44 4 4 44 19 2 2 19
Heavy Vehicles (%) 5% 2% 0% 4% 2% 0% 0% 2% 7% 11% 3% 0%
Parking  (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 36.0 22.0 22.0
Effective Green, g (s) 37.0 37.0 37.0 23.0 23.0
Actuated g/C Ratio 0.53 0.53 0.53 0.33 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1678 608 890 1001 972
v/s Ratio Prot 0.12
v/s Ratio Perm 0.03 c0.14 c0.09 0.02
v/c Ratio 0.06 0.26 0.23 0.27 0.07
Uniform Delay, d1 8.0 9.0 8.8 17.3 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.0 0.6 0.7 0.1
Delay (s) 8.1 10.1 9.4 18.0 16.3
Level of Service A B A B B
Approach Delay (s) 8.1 9.7 18.0 16.3
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/26/2010

Synchro 7 -  Report
Future - 600-700 AM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 241 16 39 1022 17 33 219 24 24 64 258
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4780 1718 5128 1743 3349 1469 1797 3038
Flt Permitted 0.95 1.00 0.59 1.00 0.53 1.00 1.00 0.61 1.00
Satd. Flow (perm) 1755 4780 1060 5128 976 3349 1469 1163 3038
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 106 241 16 39 1022 17 33 219 24 24 64 258
RTOR Reduction (vph) 0 8 0 0 2 0 0 0 19 0 204 0
Lane Group Flow (vph) 106 249 0 39 1037 0 33 219 5 24 118 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 19.0 49.0 44.0 38.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 20.0 50.0 45.0 39.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.21 0.52 0.47 0.41 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 366 2490 541 2083 203 698 306 242 633
v/s Ratio Prot c0.06 0.05 0.00 c0.20 c0.07 0.04
v/s Ratio Perm 0.03 0.03 0.00 0.02
v/c Ratio 0.29 0.10 0.07 0.50 0.16 0.31 0.02 0.10 0.19
Uniform Delay, d1 32.0 11.6 13.9 21.2 31.1 32.2 30.2 30.7 31.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.1 0.3 0.9 1.7 1.2 0.1 0.8 0.6
Delay (s) 34.0 11.7 14.1 22.1 32.9 33.4 30.3 31.5 31.9
Level of Service C B B C C C C C C
Approach Delay (s) 18.2 21.8 33.0 31.9
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 60
c    Critical Lane Group
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Appendix E2 

 

3:00 pm – 4:00 pm 
 
Base Year Traffic + Streetcars + Canada Post Traffic 



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/26/2010

Synchro 7 -  Report
Future - 300-400 PM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 211 0 25 0 0 269 11 84 0 135 23 153
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1788 1560 1591 3555 1789 1883 1587
Flt Permitted 0.76 1.00 1.00 0.92 0.69 1.00 1.00
Satd. Flow (perm) 1425 1560 1591 3273 1304 1883 1587
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 211 0 25 0 0 269 11 84 0 135 23 153
RTOR Reduction (vph) 0 0 19 0 0 124 0 0 0 0 0 88
Lane Group Flow (vph) 0 211 6 0 0 145 0 95 0 135 23 65
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 13.5 13.5 29.6 7.1 23.2 29.2 23.2
Effective Green, g (s) 14.5 14.5 30.6 8.1 24.2 29.2 24.2
Actuated g/C Ratio 0.26 0.26 0.54 0.14 0.43 0.51 0.43
Clearance Time (s) 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 364 399 859 468 699 970 831
v/s Ratio Prot 0.05 c0.06 0.01 0.02
v/s Ratio Perm c0.15 0.00 0.04 c0.03 0.03 0.02
v/c Ratio 0.58 0.02 0.17 0.20 0.19 0.02 0.08
Uniform Delay, d1 18.4 15.8 6.6 21.5 10.1 6.8 9.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.0 0.1 0.2 0.1 0.0 0.0
Delay (s) 20.7 15.8 6.7 21.7 10.2 6.8 9.7
Level of Service C B A C B A A
Approach Delay (s) 20.2 6.7 21.7 9.7
Approach LOS C A C A

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 56.7 Sum of lost time (s) 17.5
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/26/2010

Synchro 7 -  Report
Future - 300-400 PM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 537 3310 176 123 1048 49 228 231 129 76 144 278
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 5600 1722 5606 1753 3525 1461 1790 3253
Flt Permitted 0.95 1.00 0.09 1.00 0.19 1.00 1.00 0.61 1.00
Satd. Flow (perm) 1755 5259 167 5606 358 3525 1461 1158 3253
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 537 3310 176 123 1048 49 228 231 129 76 144 278
RTOR Reduction (vph) 0 4 0 0 4 0 0 0 60 0 243 0
Lane Group Flow (vph) 537 3482 0 123 1093 0 228 231 69 76 179 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt pm+pt Perm Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 46.0 81.0 49.0 43.0 35.0 35.0 35.0 17.0 17.0
Effective Green, g (s) 47.0 82.0 50.0 44.0 36.0 36.0 36.0 18.0 18.0
Actuated g/C Ratio 0.33 0.57 0.35 0.31 0.25 0.25 0.25 0.12 0.12
Clearance Time (s) 5.0 7.0 7.0 7.0 5.0 8.0 8.0 8.0 8.0
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 3189 128 1713 225 881 365 145 407
v/s Ratio Prot c0.31 c0.62 0.04 0.19 c0.10 0.07 0.05
v/s Ratio Perm 0.29 c0.15 0.05 0.07
v/c Ratio 0.94 1.09 0.96 0.64 1.01 0.26 0.19 0.52 0.44
Uniform Delay, d1 47.1 31.0 41.7 43.1 49.0 43.3 42.5 59.0 58.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35.6 171.7 124.7 1.8 133.4 0.7 1.1 13.5 3.5
Delay (s) 82.7 202.7 166.4 45.0 182.4 44.1 43.7 72.5 61.8
Level of Service F F F D F D D E E
Approach Delay (s) 186.7 57.2 97.6 63.4
Approach LOS F E F E

Intersection Summary
HCM Average Control Delay 143.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 121.1% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Appendix E3 

 

4:30 pm – 5:30 pm 
 
Base Year Traffic + Streetcars + Canada Post Traffic 



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/26/2010

   Baseline Synchro 7 -  Report
Future - 430-530 PM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 219 0 26 0 0 54 11 87 0 44 24 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.96 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1789 1535 1584 3556 1786 1883 1584
Flt Permitted 0.76 1.00 1.00 0.92 0.69 1.00 1.00
Satd. Flow (perm) 1426 1535 1584 3277 1298 1883 1584
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 219 0 26 0 0 54 11 87 0 44 24 184
RTOR Reduction (vph) 0 0 19 0 0 25 0 0 0 0 0 106
Lane Group Flow (vph) 0 219 7 0 0 29 0 98 0 44 24 78
Confl. Peds. (#/hr) 4 2 2 4
Confl. Bikes (#/hr) 15 26 9
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 13.9 13.9 30.0 7.2 23.3 29.3 23.3
Effective Green, g (s) 14.9 14.9 31.0 8.2 24.3 29.3 24.3
Actuated g/C Ratio 0.26 0.26 0.54 0.14 0.42 0.51 0.42
Clearance Time (s) 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 371 400 858 470 693 965 825
v/s Ratio Prot 0.01 0.02 0.01 c0.03
v/s Ratio Perm c0.15 0.00 0.01 c0.03 0.01 0.02
v/c Ratio 0.59 0.02 0.03 0.21 0.06 0.02 0.09
Uniform Delay, d1 18.5 15.7 6.1 21.6 9.7 6.9 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.0 0.0 0.2 0.0 0.0 0.1
Delay (s) 21.0 15.7 6.1 21.9 9.7 6.9 9.9
Level of Service C B A C A A A
Approach Delay (s) 20.5 6.1 21.9 9.6
Approach LOS C A C A

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 57.2 Sum of lost time (s) 17.5
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/31/2010

   Baseline Synchro 7 -  Report
Future - 430-530 PM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 562 3436 149 112 1088 56 96 194 97 82 128 291
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 4.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 *1.00 1.00 *1.00 1.00 *1.00 1.00 1.00 *1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1825 5950 1722 5537 1752 3625 1513 1762 3153
Flt Permitted 0.95 1.00 0.08 1.00 0.23 1.00 1.00 0.64 1.00
Satd. Flow (perm) 1825 5613 149 5537 424 3625 1513 1179 3153
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 562 3436 149 112 1088 56 96 194 97 82 128 291
RTOR Reduction (vph) 0 4 0 0 5 0 0 0 60 0 251 0
Lane Group Flow (vph) 562 3581 0 112 1139 0 96 194 37 82 168 0
Confl. Peds. (#/hr) 4 13 13 4 10 6 3 16
Heavy Vehicles (%) 0% 2% 0% 6% 3% 8% 4% 6% 5% 3% 8% 4%
Turn Type Prot pm+pt pm+pt Perm Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 46.0 86.0 54.0 48.0 30.0 30.0 30.0 19.0 19.0
Effective Green, g (s) 47.0 87.0 55.0 49.0 31.0 31.0 31.0 20.0 20.0
Actuated g/C Ratio 0.33 0.60 0.38 0.34 0.22 0.22 0.22 0.14 0.14
Clearance Time (s) 5.0 7.0 7.0 7.0 5.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 596 3595 128 1884 156 780 326 164 438
v/s Ratio Prot c0.31 c0.60 0.04 0.21 c0.03 0.05 0.05
v/s Ratio Perm 0.29 c0.10 0.02 0.07
v/c Ratio 0.94 1.00 0.88 0.60 0.62 0.25 0.11 0.50 0.38
Uniform Delay, d1 47.2 28.3 36.7 39.5 47.6 46.8 45.5 57.4 56.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.8 26.8 74.1 1.5 18.0 0.8 0.7 10.8 2.6
Delay (s) 84.0 55.1 110.8 40.9 65.6 47.6 46.2 68.2 59.0
Level of Service F E F D E D D E E
Approach Delay (s) 59.0 47.1 51.7 60.5
Approach LOS E D D E

Intersection Summary
HCM Average Control Delay 56.3 HCM Level of Service E
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 144.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 116.8% ICU Level of Service H
Analysis Period (min) 60
c    Critical Lane Group
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Appendix E4 

 

7:00 pm – 8:00 pm 
 
Base Year Traffic + Streetcars + Canada Post Traffic 

 

 



HCM Signalized Intersection Capacity Analysis
10: Commissioners St & Leslie St 8/26/2010

   Baseline Synchro 7 -  Report
Future - 700-800 PM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 134 0 16 0 0 9 7 53 0 182 15 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 5.5 6.0 5.5 4.0 5.5
Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.97 0.99 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1788 1558 1593 3555 1789 1883 1588
Flt Permitted 0.76 1.00 1.00 0.92 0.72 1.00 1.00
Satd. Flow (perm) 1425 1558 1593 3278 1348 1883 1588
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 134 0 16 0 0 9 7 53 0 182 15 88
RTOR Reduction (vph) 0 0 13 0 0 4 0 0 0 0 0 49
Lane Group Flow (vph) 0 134 3 0 0 5 0 60 0 182 15 39
Confl. Peds. (#/hr) 1 1 1 1 5 5
Confl. Bikes (#/hr) 3 1
Turn Type Perm Perm Perm custom Perm custom custom
Protected Phases 4 8 10 2 14 6 14 14
Permitted Phases 4 4 8 8 2 6 6
Actuated Green, G (s) 10.3 10.3 26.4 6.5 22.6 28.6 22.6
Effective Green, g (s) 11.3 11.3 27.4 7.5 23.6 28.6 23.6
Actuated g/C Ratio 0.21 0.21 0.52 0.14 0.45 0.54 0.45
Clearance Time (s) 7.0 7.0 6.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 304 333 825 465 740 1018 874
v/s Ratio Prot 0.00 c0.08 0.01 0.01
v/s Ratio Perm c0.09 0.00 0.00 0.02 c0.03 0.01
v/c Ratio 0.44 0.01 0.01 0.13 0.25 0.01 0.04
Uniform Delay, d1 18.1 16.4 6.2 19.8 9.0 5.6 8.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.0 0.0 0.1 0.2 0.0 0.0
Delay (s) 19.1 16.4 6.2 20.0 9.2 5.6 8.3
Level of Service B B A B A A A
Approach Delay (s) 18.8 6.2 20.0 8.7
Approach LOS B A B A

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 52.9 Sum of lost time (s) 17.0
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 60
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
18: Lake Shore Blvd & Leslie St 8/26/2010

   Baseline Synchro 7 -  Report
Future - 700-800 PM (Canada Post) Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 340 2099 66 68 665 31 59 94 59 48 234 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.5 6.0 7.0 7.0 7.0 7.0 7.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.99 1.00
Frt 1.00 1.00 1.00 0.99 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1755 4796 1722 5103 1745 3349 1469 1795 3212
Flt Permitted 0.95 1.00 0.12 1.00 0.42 1.00 1.00 0.69 1.00
Satd. Flow (perm) 1755 4796 216 5103 780 3349 1469 1309 3212
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 340 2099 66 68 665 31 59 94 59 48 234 177
RTOR Reduction (vph) 0 3 0 0 5 0 0 0 47 0 140 0
Lane Group Flow (vph) 340 2162 0 68 691 0 59 94 12 48 271 0
Confl. Peds. (#/hr) 9 7 7 9 7 5 5 7
Heavy Vehicles (%) 4% 9% 2% 6% 2% 2% 4% 9% 9% 1% 7% 3%
Turn Type Prot pm+pt Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 24.0 49.0 39.0 33.0 19.0 19.0 19.0 19.0 19.0
Effective Green, g (s) 25.0 50.0 40.0 34.0 20.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.26 0.52 0.42 0.35 0.21 0.21 0.21 0.21 0.21
Clearance Time (s) 5.0 7.0 7.0 7.0 8.0 8.0 8.0 8.0 8.0
Lane Grp Cap (vph) 457 2498 192 1807 163 698 306 273 669
v/s Ratio Prot c0.19 c0.45 0.02 0.14 0.03 c0.08
v/s Ratio Perm 0.12 0.08 0.01 0.04
v/c Ratio 0.74 0.87 0.35 0.38 0.36 0.13 0.04 0.18 0.40
Uniform Delay, d1 32.6 20.1 18.3 23.2 32.5 31.0 30.3 31.2 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 4.5 5.1 0.6 6.2 0.4 0.2 1.4 1.8
Delay (s) 43.7 24.6 23.4 23.8 38.8 31.4 30.6 32.6 34.7
Level of Service D C C C D C C C C
Approach Delay (s) 27.2 23.7 33.2 34.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 96.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 87.1% ICU Level of Service E
Analysis Period (min) 60
c    Critical Lane Group


