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1 INTRODUCTION 

 

LEA Consulting Ltd. (LEA) was retained by Alberta and Main Urban Properties Inc. to prepare a traffic 

impact study for the proposed mixed-use development at 898-900 St Clair Avenue West (herein referred 

to as the Subject Site). The subject site is located on the northeast corner of St. Clair Ave. W. and Alberta 

Ave. in the City of Toronto. Figure 1.1 illustrates the location of the subject site.  

 

 

 
Sourced from Google Maps 

Figure 1-1: Site Location 

 

Subject Site 
898-900 St. Clair 

Avenue West 
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Based on the development statistics dated September 17th, 2015, we understand that the proposed 

mixed-use development will consist of 121 residential units in addition to 970 sq. m. of retail use on the 

ground floor. The site will provide 71 underground parking spaces accessible by ramp at the northwest 

corner of the subject site. A full movement access driveway will be provided via Alberta Ave. An 

existing driveway on the left leg of the intersection at Winona Dr. and Barrie Dr. will be converted into a 

loading driveway for the subject site. The proposed site plan is shown in Figure 1.2. The subject site is 

currently operating as a retail store, shown in Figure 1.3.  

 

 

 

  

Figure 1-2: Proposed Site Plan 

Driveway via 

Alberta Ave Loading Entrance 

on Winona Dr 

Ramp to Underground 

Parking 
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Figure 1-3: Existing Uses
1
  

 

This study evaluates the incremental traffic impacts of the proposed development to St. Clair Ave. W., 

and was prepared in accordance with the City of Toronto’s Guidelines for the Preparation of 

Transportation Impact Studies. Based on these guidelines, the analysis of future traffic conditions was 

based on a five-year horizon to the year 2019. 

 

1.1 ROAD NETWORK 
 

Figure 1.4 illustrates the intersections and lane configurations contained within the study area. The 

following existing intersections have been included in this traffic study:  

 

 St. Clair Ave. W. and Alberta Ave. 

 St. Clair Ave. W. and Winona Dr. 

 Winona Dr. and Barrie Dr. / Existing Driveway 

  

                                                   
1
 Site photo taken on November 20, 2014, Orientation: Facing east 
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Figure 1-4: Existing Road Network 
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St. Clair Ave. W. is an east-west major arterial road2  with a four-lane cross section and a non-posted 

speed limit of 50 km/hr. This roadway contains a designated streetcar lane within the study area. As a 

result, left-turn and U-turn movements only operate under protected phases. On weekdays, paid parking 

is available on St. Clair Ave. W. in the outer-most lanes from 8:00 a.m. to 9:00 p.m., with the exception 

of the periods from 7:00 a.m. to 9:00 a.m. for the eastbound lanes and from 4:00 p.m. to 6:00 p.m. for the 

westbound lanes during which no stopping is allowed. 

 

Alberta Ave. is a two-lane north-south local road that begins in the south at Davenport Rd. and extends 

north past St. Clair Ave. W. where it ends in a parking lot. Within the study area, this road has a posted 

speed limit of 30 km/hr south of St. Clair Ave. W. and a non-posted limit of 50 km/hr north of St. Clair 

Ave. W. On weekdays, paid parking is available north of St. Clair Ave. W. from 8:00 a.m. to 9:00 p.m. 

 

Winona Dr. is a north-south local road that begins in the south at Davenport Rd. and extends north to 

Eglinton Ave. W. Within the study area, this road is a one-way southbound local access road north of 

Barrie Dr., and expands into a two-lane cross-section south of Barrie Dr. Within the study area, this road 

has a posted speed limit of 30 km/hr south of St. Clair Ave. W. and a non-posted limit of 50 km/hr north 

of St. Clair Ave. W.  

 

Barrie Dr. is a westbound-only local road that extends from Atlas Ave. to Winona Dr. and has a non-

posted speed limit of 50 km/hr. Entrance from Winona Dr. is not permitted.  

  

                                                   
2 City of Toronto Road Classification, City of Toronto, “Davenport (17)” Adopted by City Council November 27,28 & 29, 2012
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1.2 PUBLIC TRANSPORTATION SERVICES 
 

The proposed development is located in the City of Toronto and is serviced by the Toronto Transit 

Commission (TTC). Route 512 St. Clair is a streetcar route that provides access along St. Clair Ave. W. 

from Gunns Road in the west to Yonge St. in the east. Users of the St. Clair streetcar route can transfer 

directly to the Spadina and Yonge subway lines east of the subject site via the St. Clair West and St. 

Clair stations, respectively. The frequency of service for Route 512 is 3 to 4 minutes. A map of the 

streetcar route is provided in Figure 1.5. 

 

 

Figure 1-5: Existing Transit Services within Study Area
3
 

                                                   
3
 TTC Service Routes sourced from Toronto Transit Commission Website 
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1.3 TRAFFIC SURVEYS 
 

Existing weekday a.m. and p.m. turning movement counts were collected by LEA. LEA traffic counts 

were collected between the hours of 7:30-9:30 and 16:00-18:00, which represent typical peak hours for 

the proposed site and the surrounding road network. Traffic counts were conducted on November 20, 

2014 can be found in Appendix A.  

 

The traffic surveys indicated that the observed a.m. and p.m. peak hours for the road network occurred 

between 7:45-8:45 and 16:45-17:45 respectively.  

 

Table 1.1 lists the details of the surveys used in this report. 

 

Surveyed Time/Date Location 
Control 

Type 

Survey 

Type 

November 20, 2014 

(LEA Consulting Ltd.) 

St. Clair Ave.W. and Alberta Ave. Signalized TMC 

St. Clair Ave. W. and Winona Dr. Signalized TMC 

Winona Dr. and Barrie Dr. / Existing Driveway Unsignalized TMC 

Table 1.1: Traffic Survey Details 
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2 EXISTING TRAFFIC CONDITIONS 

Figure 2.1 and Figure 2-2 illustrates the existing balanced traffic volumes for the weekday a.m. and p.m. 

peak hours of traffic.  

 

 

 Figure 2-1: Existing Balanced Traffic Volumes –Weekday AM Peak Hour 
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Figure 2-2: Existing Balanced Traffic Volumes –Weekday PM Peak Hour 
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2.1 INTERSECTION CAPACITY ANALYSIS 
 

Intersection capacity analyses were conducted using the Synchro version 8.0 (Build 806) software, based 

on the Highway Capacity Manual 2000 methodology and in accordance with the City of Toronto 

Synchro guidelines. Signal timing plans acquired from the City of Toronto have been used in the 

analyses. The signal timing plans can be found in Appendix A.  

 

Signalized Intersections 

 

Table 2.1 summarizes the movements of interest for signalized intersections during the weekday a.m. 

and p.m. peak hours under existing traffic conditions. The detailed capacity analysis outputs can be 

found in Appendix B. 

 

Intersection 

Overall Movement of Interest (LOS > D or V/C > 0.85) 

V/C 
Delay 

(s) 
LOS Movement V/C 

Delay 

(s) 
LOS 

Queue (m) 

50
th

 95
th

 

Weekday AM Peak Hour 

St. Clair Ave. W. & 

Alberta Ave. 
0.38 12.7 B - - - - - - 

St. Clair Ave. W. & 

Winona Dr. 
0.50 14.0 B EBL 0.09 71.6 E 1.3 2.9 

Weekday PM Peak Hour 

St. Clair Ave. W. & 

Alberta Ave. 
0.40 14.1 B - - - - - - 

St. Clair Ave. W. & 

Winona Dr. 
0.36 15.4 B EBL 0.06 64.2 E 1.3 5.6 

Table 2.1: Signalized Intersection LOS – Existing Traffic Conditions 

 

The capacity analysis reveals that the signalized intersections along St. Clair Ave. W. within the study 

area are operating at acceptable levels of service throughout both a.m. and p.m. peak hours. 
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Unsignalized Intersection 

 

Table 2.2 summarizes the movements of interest for the unsignalized intersection of Winona Dr. and 

Barrie Dr. / Driveway Access during the weekday a.m. and p.m. peak hours under existing traffic 

conditions.  

 

Intersection Movement 
Flow Rate 

(vph) 

Capacity 

(vph) 

Control 

Delay (s) 
V/C LOS 

Weekday AM Peak Hour 

Winona Dr. & 

Barrie Ave. / 

Driveway Access 

EBR 0 811 7.3 0.00 A 

WBL 20 772 7.6 0.03 A 

NBL 2 814 7.3 0.00 A 

SBTR 170 891 7.9 0.19 A 

Weekday PM Peak Hour 

Winona Dr. & 

Barrie Ave. / 

Driveway Access 

EBR 3 985 6.5 0.00 A 

WBL 12 810 7.4 0.01 A 

NBL 1 833 7.2 0.00 A 

SBTR 101 903 7.4 0.11 A 

Table 2.2: Unsignalized Intersection LOS – Existing Traffic Conditions  

The capacity analysis reveals that the intersection is operating at acceptable levels of service throughout 

both the weekday a.m. and p.m. peak hours. 
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3 FUTURE BACKGROUND TRAFFIC CONDITIONS 

 

The following section outlines the assumptions for the future background traffic conditions. The future 

background scenario analyzes the traffic conditions for a five year horizon (year 2019) without the 

proposed development constructed. This analysis period considers corridor growth as well as the 

potential background developments and associated traffic.  

 

An annual corridor growth rate of 1.0% has been applied to the existing traffic along St. Clair Ave. W. 

over a five-year horizon to 2019. This is consistent with LEA’s transportation impact study prepared for 

282 St. Clair Ave. W. and dated July 2012. 

 

3.1 BACKGROUND DEVELOPMENTS 

A review of all background developments located north of Davenport Rd., east of Oakwood Ave., South 

of Glenhurst Ave., and west of Christie St. was conducted and identified two active development 

applications that would result in traffic demand within the study area. Table 3.1 lists the background 

developments that were considered in the future background traffic forecasts. Figure 3.1 illustrates the 

background developments and their relative locations to the subject site.  

 

Location Development Proposal 

836 St. Clair Ave. W. 
127 condominium units 

1,079 m2 of retail space 

829 St. Clair Ave. W. 
122 condominium units 

917 m2 of retail space 

Table 3.1: Background Developments List   

 

 
Sourced from Google Maps 

Figure 3-1: Background Developments in the Area 

829 St. Clair Ave. W. 
Subject Site 

836 St. Clair Ave. W. 
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3.2 TRIP DISTRIBUTION AND ASSIGNMENTS 
 

The trip distributions for the residential and retail components of the future background developments 

are summarized in Table 3.2. 

 

The residential trip distributions for the future background developments were derived using 

Transportation Tomorrow Survey (TTS) 4  2011 survey data. Due to the centralized location of the 

background developments within the City of Toronto, a 50% distribution from either direction along St. 

Clair Ave. W. was assumed for the retail components. 

 

Direction To/From 
General Trip Distribution 

Residential Retail 

East via St. Clair Ave.  W. 54% 50% 

West via St. Clair Ave.  W. 46% 50% 

Total 100% 100% 

 Table 3.2: Automobile Trip Distribution 

 

Trip assignments for all background developments are included in Appendix C. 

 

Future background traffic volumes were derived by adding the existing traffic volumes with applied 

growth rates for respective horizon years and the forecasted traffic associated with the identified 

background developments. The future background traffic volumes for the 2019 horizon during the a.m. 

and p.m. peak periods are illustrated in Figure 3.2 and Figure 3-3.  

  

                                                   
4
 Transportation Tomorrow Survey (TTS), 2011, Travel Survey Summaries for the Greater Toronto Area, Data 

Management Group, University of Toronto 
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Figure 3-2: Future Background Traffic Volumes (2019) – Weekday AM Peak Hour 

1
5

3

29 1
5

3

43

1
4

3
4 2 $ > 18 18

1
4

:

$ 2

#

3
4

1
7

1

2

1
4

3
4

1
4

3
4

1
9

4

8

< 22 < 1

! 472 ! 416

1 6 6 2 15 3
8

8
7

6
9

> 35

535 8 $ 9 494 494 8 $ 9 N 7 459

805 6 O : # ; 751 751 : # ; 798

10 = 5
1 2 1
3 5 = 4
0 2 1
2

736 " 710 "

53 ? 36 ?

5
9

6
6

1
5

8

5
4

Proposed Development at 898-900 St. Clair Avenue West

FUTURE BACKGROUND VOLUMES

Weekday AM
#

F:\9469\Traff ic\[9469.TurnV3 (September 2015 Update).xls]EX 13:37 16-Sep-15 Column 24

SUBJECT SITE

W
in

o
n

a
 D

r.

St. Clair Ave. W.

A
lb

e
rt

a
 A

v
e

.

Barrie Dr.Existing Driveway

Proposed 
Driveway



898-900 St Clair Avenue West   

Traffic Impact Study  15 

 

 
9469.200  September 17th, 2015 

 

Figure 3-3: Future Background Traffic Volumes (2019) – Weekday PM Peak Hour 
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3.3 INTERSECTION CAPACITY ANALYSIS 
 

Under future background conditions, the intersections contained within the study area are expected to 

operate at similar levels of service to existing conditions. 

 

Signalized Intersections 

 

Table 3.3 summarizes the movements of interest for signalized intersections during the weekday a.m. 

and p.m. peak hours under future background traffic conditions. The detailed capacity analysis outputs 

can be found in Appendix D. 

 

Intersection 

Overall Movement of Interest (LOS > D or V/C > 0.85) 

V/C 
Delay 

(s) 
LOS Movement V/C 

Delay 

(s) 
LOS 

Queue (m) 

50
th

 95
th

 

Weekday AM Peak Hour 

St. Clair Ave. W. & 

Alberta Ave. 
0.41 12.6 B - - - - - - 

St. Clair Ave. W. & 

Winona Dr. 
0.53 13.4 B EBL 0.09 69.7 E 1.3 2.7 

Weekday PM Peak Hour 

St. Clair Ave. W. & 

Alberta Ave. 
0.44 13.2 B - - - - - - 

St. Clair Ave. W. & 

Winona Dr. 
0.39 14.5 B EBL 0.06 66.1 E 1.3 5.6 

Table 3.3: Signalized Intersection LOS – Future Background Traffic Conditions 

The analysis demonstrates minimal impact from the background developments occurring east of the 

subject site on St. Clair Ave. W. The forecasted operating conditions are comparable to the existing 

conditions. 

 

Unsignalized Intersections 

 

The unsignalized intersection of Winona Dr. and Barrie Dr. / Driveway Access will be unaffected by 

future background traffic volumes along St. Clair Ave. W. As such, this intersection will continue to 

operate at acceptable levels as seen in existing conditions. 
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4 TRIP GENERATION AND TRIP DISTRIBUTION 

4.1 TRIP GENERATION 
 

4.1.1 EXISTING USE 
 

Although the subject lands are currently being used for retail, its existing trip generation was observed to 

be negligible and as such was not considered in the analysis.  

 

4.1.2 RESIDENTIAL USE 
 

The proposed development will provide 121 condominium units. The residential trip generation 

component of this development was estimated using trip generation rates obtained from the Institute of 

Transportation Engineers (ITE) code (232) for high rise condominiums. 
 

4.1.3 RETAIL USE 
 

In addition to the proposed residential units, the proposed development will also provide a total of 970 

square meters of retail use. Trip generation rates from the Institute of Transportation Engineers (ITE) 

code (820) for retail uses was considered for this component of the proposed development.  

 

The proposed retail use will likely serve to support the residential development as well as the 

surrounding land uses. In light of this it is anticipated that a number of the proposed retail trips will be 

internally captured by the residential uses at the proposed site. Based on the Trip Generation Handbook 

Second Edition, produced by ITE, site interaction reductions have been assumed during the weekday 

p.m. peak period. Similarly a 34% pass-by reduction has been assumed for the number of trips the retail 

component would generate during the weekday p.m. peak hour that would have already been on route 

and passing by the subject site. 

 

The trip generation associated with the residential and retail uses have been combined and summarized in 

Table 4.1. 
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Proposed Development Statistics 
Weekday AM Peak Hour Weekday PM Peak Hour 

T=0.29(X)+28.86 T=0.34(X)+15.47 

Land Use Units & Sq. Ft.   In Out Total In Out Total 

Condominiums 

(ITE Code 232) 

121 Rate (trips/unit) 0.10 0.43 0.52 0.29 0.18 0.47 

Units Trips Generated 12 52 64 35 22 57 

Land Use Units & Sq. Ft.   
Ln(T)=0.61Ln(X)+2.24 Ln(T)=0.67Ln(X)+3.31 

In Out Total In Out Total 

Retail 

(ITE Code 820) 

  Rate (trips/sq.ft.) 2.30 1.44 3.74 6.03 6.61 12.64 

970 Trips Generated 24 15 39 63 69 132 

Sq. m. Site Interaction 0 0 0 -2 -4 -6 

  Pass-by 0 0 0 -21 -24 -45 

  Primary 24 15 39 40 41 81 

Trips Generated by Proposed Development Gross Trip 36 67 103 75 63 138 

Table 4.1: Site Trip Generation Calculations 

Based on the combined trip generation, the proposed development is anticipated to generate 103 (36 In, 

67 Out) and 138 (75 In, 63 Out) two way trips during the weekday a.m. and p.m. periods respectively.   

4.2 TRIP DISTRIBUTION AND ASSIGNMENT 
 

Similar to the background developments contained within this study, the proposed development is 

mixed-use containing residential and retail components. As such, the trip distribution for the proposed 

development was derived using the same general trip distributions as those of the background 

developments. 

 

The future site traffic volumes for the 2019 horizon during the weekday a.m. and p.m. peak hours are 

illustrated in Figure 4.1 and Figure 4-2.  
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Figure 4-1: Site Traffic Volumes – Weekday AM Peak Hour 
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Figure 4-2: Site Traffic Volumes – Weekday PM Peak Hour 
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5 FUTURE TOTAL TRAFFIC CONDITIONS 

 

Future total traffic volumes have been derived by adding future background traffic volumes with site 

traffic volumes for the proposed development. Figure 5.1 and Figure 5-2 illustrates the projected traffic 

volumes under future total conditions for the weekday a.m. and p.m. peak hours.  

 

 

Figure 5-1: Future Total Traffic Volumes – Weekday AM Peak Hour 
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Figure 5-2: Future Total Traffic Volumes – Weekday PM Peak Hour 
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5.1 INTERSECTION CAPACITY ANALYSIS 
 

Under future total conditions, the subject intersections will operate with minimal incremental delay and 

are expected to operate at acceptable levels of service. 

 

Signalized Intersections 

 

Table 5.1 summarizes the movements of interest for signalized intersections during the weekday a.m. 

and p.m. peak hours under future total traffic conditions. The detailed capacity analysis outputs can be 

found in Appendix F. 

 

Intersection 

Overall Movement of Interest (LOS > D or V/C > 0.85) 

V/C 
Delay 

(s) 
LOS Movement V/C 

Delay 

(s) 
LOS 

Queue (m) 

50
th

 95
th

 

Weekday AM Peak Hour 

St. Clair Ave. W. & 

Alberta Ave. 
0.43 13.9 B - - - - - - 

St. Clair Ave. W. & 

Winona Dr. 
0.54 13.9 B EBL 0.06 66.8 E 1.3 2.9 

Weekday PM Peak Hour 

St. Clair Ave. W. & 

Alberta Ave. 
0.54 18.2 B EBL 0.76 68.9 E 20.7 30.6 

St. Clair Ave. W. & 

Winona Dr. 
0.41 15.8 B EBL 0.05 57.7 E 1.3 5.0 

Table 5.1: Signalized Intersection LOS – Future Total Traffic Conditions 

The capacity analysis indicates that under future total traffic conditions all signalized intersections within 

the study area will continue to operate at acceptable levels of service. 

 

Unsignalized Intersections 

 

Table 5.2 summarizes the movements of interest for the unsignalized intersections at Winona Dr. and 

Barrie Dr. / Loading Access as well as the proposed driveway access on Alberta Ave. during the 

weekday a.m. and p.m. peak hours under future total traffic conditions. 
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Intersection Movement 
Flow Rate 

(vph) 

Capacity 

(vph) 

Control 

Delay (s) 
V/C LOS 

Weekday AM Peak Hour 

Winona Dr. & 

Barrie Ave. / 

Loading Access 

EBR 0 811 7.3 0.00 A 

WBL 20 772 7.6 0.03 A 

NBL 2 814 7.3 0.00 A 

SBTR 170 891 7.9 0.19 A 

Proposed Driveway / Alberta 

Ave. 
WBLR 74 935 9.2 0.08 A 

Weekday PM Peak Hour 

Winona Dr. & 

Barrie Ave. / 

Loading Access 

EBR 3 985 6.5 0.00 A 

WBL 12 810 7.4 0.01 A 

NBL 1 833 7.2 0.00 A 

SBTR 101 903 7.4 0.11 A 

Proposed Driveway / Alberta 

Ave. 
WBLR 92 688 11.0 0.13 B 

Table 5.2: Unsignalized Intersection LOS – Future Total Traffic Conditions 

The intersection of Winona Dr. at Barrie Dr. at the loading driveway will be unaffected by site traffic 

volumes travelling along St. Clair Ave. As such, this intersection will continue to operate at acceptable 

levels as seen in existing conditions. 

 

The capacity analysis indicates that the propose driveway access on Alberta Ave. is also expected to 

operate at acceptable levels of service. 
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6 PARKING 

6.1 VEHICULAR PARKING 

Our review indicates that the subject site is classified under the Former City of Toronto By-Law 438- 

86, which is amended by By-Law No. 1103-2009 for the lands fronting onto St. Clair Avenue West 

between Old Weston Road and Bathurst Street. Table 1-1 summarizes the vehicular parking 

requirements under By-Law No. 1103-2009 for the proposed development. 

Proposed Development Statistics City of Toronto Zoning By-Law 1103-2009 
Proposed 

Supply 
Number of Dwelling 

Units 
Minimum Parking Requirement Rate 

Spaces 

Required 

Bachelor 16 0.5 per one bedroom dwelling unit 8 

61 1-Bedroom 60 0.5 per one bedroom dwelling unit 30 

2-Bedroom 45 0.75 per two bedroom dwelling unit 34 

Visitor 121 0.06 per dwelling unit 7 8 

Retail 970 1/100sm 10 - 

Car-Share 2 -5 for each car-share space provided -10 2 

TOTAL 121 79 71 

 Table 1-1: City of Toronto Zoning By-Law 1103-2009 Vehicular Parking Requirements 

The proposed development will provide two (2) car-share parking spaces. As stipulated under the 

Zoning By-Law No. 1103-2009, the minimum resident parking required is therefore reduced by 10 

parking spaces (reduction of 5 spaces per car-share space provided). 

Under the requirements of the by-law, the proposed development would be required to provide a total 

of 79 parking spaces (72 for residents and 7 for visitors and 10 for retail). The proposed parking 

supply consists of 71 parking spaces (61 for residents and 8 for visitors and 2 car share), and is 

seeking a parking supply reduction of 8 spaces from the By-Law requirement. 

To determine if the parking supply is sufficient to accommodate the parking demand, the auto 

ownership rates of the St. Clair corridor will be estimated using the ‘Avenues and Mid-Rise 

Buildings Travel Survey’ conducted by the City of Toronto. This survey was conducted in 2012- 

2013 to monitor transportation trends along Avenues within the City of Toronto. The auto ownership 

rates, by unit size, for the St. Clair corridor is summarized in Table 1-2 

Unit Size 
Number 

of Units 
Auto Ownership 

Rate (Per Unit)* 
Parking 

Demand 
Residential 

Parking Supply 
Difference 

Bachelors 16 0.09 1 

61 - 1-Bedroom 60 0.42 25 

2-Bedroom 45 0.88 40 

Total 121 66 61 -5 
* Source: Avenues and Mid-Rise Buildings Travel Survey

Table 1-2: Auto Ownership Rates- St. Clair Corridor 
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The proposed development is short by only 5 parking spaces from the Avenues and Mid-Rise 

Buildings Travel Survey auto ownership rates. However, two of the residential parking spaces are car 

share spaces. The provision of car share spaces on-site has been empirically proven to alter auto 

ownership rates as per the 2009 City of Toronto Parking Standards Review. Therefore, applying the 

parking demand reduction of 5 spaces per car share space as stipulated under the Zoning By-Law No. 

1103-2009 results in a parking demand of 56 parking spaces, or a residual of 5 spaces. Table 1-3 

summarizes the adjusted parking demand as a result of the car share spaces. Furthermore, the subject 

site is in the vicinity of the Line 1 north-south subway and the high order east-west St. Clair 

Streetcar. Therefore, this development should attract a higher proportion of transit oriented 

homeowners than the corridor average which would decrease the auto ownership rates. 
 

Parking 

Demand 
Car Share Space 

Adjustment 
Adjusted Parking 

Demand 
Parking 

Supply 
Residual 

66 -10 56 71 +5 
Table 1-3: Car Share Adjusted Parking Demand 

 

It can be noted that the proposed retail component in the ground floor will serve as an auxiliary use 

for the proposed developments and would not be expected to generate additional primary auto trips. 

Moreover, the subject site is well served by public transit. It is expected that a number of customers 

that will frequent the proposed retail uses will be generated from existing pedestrian traffic in the 

surrounding area, including patrons of the proposed development. Therefore, no additional retail 

parking spaces have been included in the site plan. 

 

Given the proposed development’s parking demand and the nearby high-order transit, the proposed 

level of parking is adequate and appropriate for the proposed development. The proposed parking 

supply will not result in negative impacts to the surrounding neighborhood. 

 

6.2 BICYCLE PARKING 

 
Under the applicable City of Toronto Zoning By-law (438-86) the proposed development requires 92 

bicycle spaces. The provision of 163 bicycle spaces results in a surplus of 71 bicycle spaces. The bicycle 

space requirements by use are summarized in Table 6-1. 

 

  Units / GFA 
Minimum Bicycle Parking 

Requirement Rates 

Spaces 

Required 

Proposed 

Supply 

Residential Units 121 
4(13)(a): 

0.75 spaces per dwelling unit 
92 153 

Retail GFA 

(sq. m.) 
970 

4(13)(a): 

Bicycle parking spaces must only be 

provided given the building has a 

combined non-residential gross floor 

area equal to or greater than 2,000 

metres 

0 10 

TOTAL     92 163 (+71) 

Table 6-1: City of Toronto Zoning By-Law 438-86 Bicycle Parking Requirements 
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Similarly, a bicycle parking review was conducted for the subject site in the direction the City of Toronto 

is proceeding with a review of the recent Zoning By-Law No. 569-2013. Table 6-2 summarizes the 

bicycle parking requirements. 

 
City of Toronto Zoning By-Law 569-2013 Bicycle Parking Requirements (Zone 1) 

 
Units / GFA 

Minimum Bicycle Parking 

Requirement Rates (Short and Long 

Rates) 

Spaces 

Required 

Proposed 

Supply 

Residential Units 121 
0.9 111 139 

0.1 13 14 

Retail GFA 

(sq. m.) 
970 

0.2 2 2 

0.3 6 8 

TOTAL 
  

132 163 (+31) 

Table 6-2: Bicycle Parking Summary 

 
The proposed development will provide 163 (153 residential and 10 retail) bicycle parking spaces, which 

satisfies the requirement of 132 spaces stipulated under The City of Toronto’s By-Law No. 569-2013.  

 

Therefore, the higher level of bicycle parking provision for both by-laws is complementary to the 

proposed car parking reduction which is supportive of the City’s objective of reducing auto dependency. 

7 LOADING 

 

As previously mentioned, the subject site is classified under the Former City of Toronto General Zoning 

By-law No. 438-86. Table 7.1 summarizes the loading requirements stipulated the bylaw. 

 

Land Use 

Proposed 

Loading 

Provision 

City of Toronto By-Law No. 438-86 

Minimum Loading Provision Rate Spaces Required 

Residential use 

(121 dwelling units) 
1 Type G 

4(6)(c) The owner or occupant of every building that 

contains 30 or more dwelling units and which is located on 

a lot having an area of at least 1 000 square metres shall 

provide and maintain a loading space - type G on the same 

lot as the building. 

1 Type G 

Retail use 

(970 sq. m.) 
1 Type B 

4(6)(b) from and including 551 square metres to and 

including 7500 square metres: one type B loading space 
1 Type B 

Table 7.1: City of Toronto Zoning By-Law 438-86 Loading Requirements 

The proposed development will provide 1 Type G loading space that will be shared amongst the 

residential and retail uses. As the dimensions of a Type G Loading space are larger than a Type B 

loading space, the Type G loading space can be utilized at times when the garbage pickup is not 

occurring. As such, the loading requirements as outlined in Zoning By-Law 438-86 for both the 

residential and retail components of the subject site are satisfied. 
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Truck path analyses have been conducted for the proposed loading configuration, and show that the 

loading vehicles can successfully maneuver in and out of the site. The truck path diagram has been 

included in Appendix G.
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8 CONCLUSION 

The proposed mixed-use development, 898-900 St. Clair Avenue West Corporation, will consist of 121 

residential dwelling units and 970 sq. m. of retail gross floor area. This study evaluates the incremental 

impacts of the proposed development to the surrounding road network. 

The proposed development is expected to generate 103 two-way trips (36 inbound, 67 outbound) during 

the weekday a.m. peak hour and 138 two-way trips (75 inbound, 63 outbound) during the p.m. peak hour, 

which will have minor impacts to traffic operations at surrounding intersections.  

Traffic counts were conducted by LEA to evaluate the existing traffic conditions within the study area. 

Under existing operating conditions during the weekday a.m. and p.m. peak hours, the capacity analysis 

indicates all movements operate with acceptable levels of service. 

Under future background traffic conditions, some additional traffic along St. Clair Ave. W. can be 

expected as a result of overall corridor growth and nearby future background developments. All 

movements within the study area will still operate at similar levels of service as seen under existing 

traffic conditions. 

Under future total traffic conditions, during the weekday p.m. peak hour at the intersection of Alberta 

Ave. and St. Clair Ave. W., the eastbound left-turn movement will experience some delays but still 

operate within capacity. Overall, all movements at all intersections within the study area will continue to 

operate with acceptable levels of service. 

Based on Zoning By-Law 1103-2009 which amends the applicable Zoning By-Law 438-86 for the 

subject lands, the proposed development should provide 79 (72 for resident and 7 for visitor) parking 

spaces. The subject site is proposing to provide a parking supply of 71 (61 for residential and 8 for visitor 

and 2 car share) parking spaces and is seeking a reduction of 8 spaces from the By-Law requirement. The 

requested reduction is required due to the parking layout of the development. In order to accommodate 

the requested minimum parking supply, an additional level of underground parking would be needed and 

result in the provision of parking spaces beyond the minimum requirement.  

To determine if the parking supply is sufficient to accommodate the parking demand, the auto 

ownership rates of the St. Clair corridor will be estimated using the ‘Avenues and Mid-Rise Buildings 

Travel Survey’ conducted by the City of Toronto. It was found that the projected parking demand is 

below the provided parking supply for the proposed development.  

 

The proposed bicycle parking supply of 163 (153 for resident and 10 for retail) spaces satisfies the 

Zoning By-Law 438-86 requirement of 92 (92 for resident and 0 for retail) spaces. The higher level of 

bicycle parking provision is complimentary to the proposed car parking reduction and is supportive of 

the City’s objective of reducing auto dependency.  

The proposed loading supply of 1 Type G loading space shared between the residential and retail uses 

on-site satisfies the requirement of 1 Type G space for residential use and 1 Type B space for retail use 

stipulated under Zoning By-Law 438-86. 

This report concludes that the traffic associated with the proposed development will have acceptable 

impacts to the current local road network configuration.  
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Existing Traffic Counts and Signal Timing Plans



Signal Mode of Operation
FXT FIXED TIME
S/A SEMI-ACTUATED WITH PULSE LOOPS
SAP SEMI-ACTUATED WITH PRESENCE LOOPS
SAV SEMI-ACTUATED WITH VEHICLE EXTENSIONS
SA2-VMG SEMI-ACTUATED TYPE 2, VEHICLE MINIMUM GREEN
SA2-PMG SEMI-ACTUATED TYPE 2, PEDESTRIAN MININUM GREEN
SAU SEMI-ACTUATED, UNCOORDINATED
PED PEDESTRIAN ACTUATED
NOC NOT ON COMPUTER CONTROL (local control)
Intersection Identification
PX# INTERSECTION NUMBER
SCN UTC/SCOOT NUMBER
Special Function
SF#1 SPECIAL FUNCTION #1
SF#2 SPECIAL FUNCTION #2
SF#3 SPECIAL FUNCTION #3
Phase/Aspect

ALL DIR. NORTH/SOUTH EAST/WEST NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
1. Normal Phase

GREEN NSG EWG NBG SBG EBG WBG
AMBER (YELLOW) NSY EWY NBY SBY EBY WBY
RED NSR EWR NBR SBR EBR WBR
ALL RED ALLR

2. Priority Phase
a. FAG

FLASHING ADVANCED GREEN NBFG SBFG EBFG WBFG
SOLID ADVANCED GREEN NBSG SBSG EBSG WBSG

b. Arrow
STRAIGHT-THROUGH GREEN NSSA EWSA NBSA SBSA EBSA WBSA
LEFT-TURN GREEN NSLA EWLA NBLA SBLA EBLA WBLA
LEFT-TURN AMBER NSYA EWYA NBYA SBYA EBYA WBYA
LEFT-TURN AMBER BALL NSLY EWLY NBLY SBLY EBLY WBLY
LEFT-TURN RED BALL NSLR EWLR NBLR SBLR EBLR WBLR
RIGHT-TURN GREEN NBRA SBRA EBRA WBRA
RIGHT-TURN AMBER NRYA SRYA ERYA WRYA
RIGHT-TURN AMBER BALL NBRY SBRY EBRY WBRY

3. Pedestrian
WALK NSWK EWWK NBWK SBWK EBWK WBWK
FLASHING DON'T WALK NSFD EWFD NBFD SBFD EBFD WBFD
DON'T WALK DTWK NSDW EWDW NBDW SBDW EBDW WBDW

4. Transit
GREEN NSTG EWTG NBTG SBTG EBTG WBTG
STRAIGHT-THROUGH GREEN ARROW NSTGA EWTGA NBTGA SBTGA EBTGA WBTGA
AMBER (YELLOW) NSTY EWTY NBTY SBTY EBTY WBTY
BAR NSTB EWTB NBTB SBTB EBTB WBTB
RED NSTR EWTR NBTR SBTR EBTR WBTR

5. Bike
GREEN NSBG EWBG NBBG SBBG EBBG WBBG

Revised January 5, 2005
K:\TIMING\CARDS\SIGNAL ASPECTS.xls



Intersection: PX: 486

Preparation Date: Our Ref: 14176 Staff: NH / LLC

System: MOC: SAP on Recall Controller: Novax L7N2 / M

Implementation Date: Design Walk Speed:

Issued to:

AM PEAK OFF PEAK PM PEAK

06:30-09:30 15:15-18:30

Mon - Fri Mon - Fri

9 9 9

3 3 3

2 2 2

33 23 33

14 14 14

4 4 4

2 2 2

7 7 7

20 20 20

3 3 3

3 3 3

100 90 100

93 1 88

NOTES:

The EWFD duration is forced to display 14s due to the hardwire interconnect with St Clair Ave & Alberta Ave.

ALLR/EWTR/NSDW

CYCLE LENGTH

EWY/EWTY/EWDW

ALLR/EWTR/EWDW

EWG/EWTGA/EWWK or EBLA/EBG/EWTR/EWWK (South side only) or 

WBLA/WBG/EWTR/EWWK (North side only) or EWLA/EWTR/EWDW

This intersection is equipped with Accessible Pedestrian Signals

Master to PX2198 - Hardwire interconnect to St Clair & Alberta (PX2198) to provide simultaneous EWY indications. 

This intersection is equipped with Transit Priority providing a maximum extension of 30 seconds on EWG/EWWK phase.

EWG/EWTGA/EWWK or EBLY/EBG/EWTR/EWWK (South side only) or 

WBLY/WBG/EWTR/EWWK (North side only) or EWLY/EWTR/EWDW

EWG/EWTGA/EWWK or EBLR/EBG/EWTR/EWWK (South side only) or 

WBLR/WBG/EWTR/EWWK (North side only) or EWLR/EWTR/EWDW

* Fully protected EWBLA/EWUT callable 24 hrs by stopbar loop

OFFSETS (E-W)

North-South Phase

NSG/EWTR/NSWK

NSG/EWTR/NSFD

NSY/EWTR/NSDW

PLAN

LEA Consulting Ltd. (Anatole Kung)

East-West Phase

EWG/EWTGA/EWWK

EWG/EWTGA/EWFD

St Clair Ave W & Winona Dr

November 21, 2014

MTSS

October 20, 2009 1.0 m/s (FDW based on full crossing @ 1.2 m/s)

CURRENT SIGNAL TIMING INFORMATION

CITY OF TORONTO – TRANSPORTATION SERVICES

ITS OPERATIONS – TRAFFIC SIGNALS

703 Don Mills Rd, Fifth Floor, Toronto ON M3C 3N3 

 Phone: 416 397 5770,  Fax 416 397 5777

TIME PERIOD All Other Times

px0486_20141121.xlsx 01/12/2014



Intersection: PX: 2198

Preparation Date: Our Ref: 14176 Staff: NH / LLC

System: MOC: SAP on Recall Controller: Novax L7N2 / M

Implementation Date: Design Walk Speed:

Issued to:

AM PEAK OFF PEAK PM PEAK

06:30-09:30 15:15-18:30

Mon - Fri Mon - Fri

9 9 9

3 3 3

2 2 2

33 23 33

14 14 14

4 4 4

2 2 2

7 7 7

20 20 20

3 3 3

3 3 3

100 90 100

93 1 88

NOTES:

Slave to PX0486 - Hardwire interconnect to St Clair & Winona (PX0486) to provide simultaneous EWY indications. 

TIME PERIOD All Other Times

CURRENT SIGNAL TIMING INFORMATION

CITY OF TORONTO – TRANSPORTATION SERVICES

ITS OPERATIONS – TRAFFIC SIGNALS

703 Don Mills Rd, Fifth Floor, Toronto ON M3C 3N3 

 Phone: 416 397 5770,  Fax 416 397 5777

St Clair Ave W & Alberta Ave

November 21, 2014

MTSS

October 29, 2009 1.0 m/s (FDW based on full crossing @ 1.2 m/s)

PLAN

LEA Consulting Ltd. (Anatole Kung)

OFFSETS (E-W)

East-West Phase

EWG/EWTGA/EWWK

EWG/EWTGA/EWFD

EWY/EWTY/EWDW

ALLR/EWTR/EWDW

CYCLE LENGTH

EWG/EWTGA/EWWK or EBLA/EBG/EWTR/EWWK (South side only)

This intersection is equipped with Accessible Pedestrian Signals

This intersection is equipped with Transit Priority providing a maximum extension of 30 seconds on EWG/EWWK phase.

EWG/EWTGA/EWWK or EBLY/EBG/EWTR/EWWK (South side only)

EWG/EWTGA/EWWK or EBLR/EBG/EWTR/EWWK (South side only)

* Fully protected EWBLA/EWUT callable 24 hrs by stopbar loop

North-South Phase

NSG/EWTR/NSWK

NSG/EWTR/NSFD

NSY/EWTR/NSDW

ALLR/EWTR/NSDW

px2198_20141121.xlsx 01/12/2014



 

LEA Consulting Ltd.
625 Cochrane Drive

Markam, Ontario, Canada  L3R 9R9
905-470-0015 x240 kchan@lea.ca

Count Name: 900 St Clair Ave W
Site Code: 9469
Start Date: 11/20/2014
Page No: 1

Turning Movement Data

Start Time

Southbound St. Westbound St. Northbound St. Eastbound St.

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn Peds App.
Total Right Thru Left U-Turn Peds App.

Total Right Thru Left U-Turn Peds App.
Total Right Thru Left U-Turn Peds App.

Total Int. Total

7:30 AM 1 1 1 0 9 3 2 60 0 0 3 62 3 2 5 0 2 10 4 161 0 0 2 165 240

7:45 AM 3 0 0 0 11 3 0 102 0 0 1 102 2 0 7 0 1 9 3 208 3 0 1 214 328

Hourly Total 4 1 1 0 20 6 2 162 0 0 4 164 5 2 12 0 3 19 7 369 3 0 3 379 568

8:00 AM 0 0 0 0 4 0 1 70 0 0 0 71 4 1 6 0 6 11 10 187 1 0 1 198 280

8:15 AM 1 1 1 0 27 3 5 96 0 0 1 101 3 0 11 0 5 14 11 158 0 0 3 169 287

8:30 AM 3 2 0 0 20 5 3 92 0 0 4 95 4 1 16 0 16 21 14 200 2 1 1 217 338

8:45 AM 1 1 1 0 17 3 3 100 0 0 4 103 2 0 15 0 12 17 20 187 3 3 4 213 336

Hourly Total 5 4 2 0 68 11 12 358 0 0 9 370 13 2 48 0 39 63 55 732 6 4 9 797 1241

9:00 AM 1 2 0 0 11 3 11 95 0 0 6 106 4 1 9 0 5 14 8 138 5 2 4 153 276

9:15 AM 6 3 4 0 12 13 9 70 0 0 3 79 0 1 4 0 11 5 8 123 6 0 6 137 234

*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 7 5 4 0 23 16 20 165 0 0 9 185 4 2 13 0 16 19 16 261 11 2 10 290 510

4:00 PM 26 5 12 0 32 43 26 145 0 0 8 171 3 11 23 0 16 37 9 82 9 0 1 100 351

4:15 PM 17 10 14 0 33 41 9 146 0 0 11 155 3 11 25 1 18 40 4 95 6 3 5 108 344

4:30 PM 17 5 12 0 29 34 14 139 0 0 15 153 3 3 18 0 13 24 6 89 11 1 6 107 318

4:45 PM 14 7 10 0 36 31 13 133 0 0 18 146 3 3 17 0 14 23 5 90 10 1 14 106 306

Hourly Total 74 27 48 0 130 149 62 563 0 0 52 625 12 28 83 1 61 124 24 356 36 5 26 421 1319

5:00 PM 19 3 6 0 31 28 17 159 0 1 6 177 3 9 17 0 17 29 6 119 4 1 8 130 364

5:15 PM 14 7 5 0 35 26 10 133 0 0 16 143 5 4 16 0 23 25 5 88 9 0 5 102 296

5:30 PM 16 4 8 0 47 28 14 129 0 0 9 143 4 4 17 0 15 25 14 119 8 1 10 142 338

5:45 PM 12 4 12 0 36 28 22 123 0 0 12 145 5 5 12 0 7 22 11 109 7 0 13 127 322

Hourly Total 61 18 31 0 149 110 63 544 0 1 43 608 17 22 62 0 62 101 36 435 28 2 36 501 1320

Grand Total 151 55 86 0 390 292 159 1792 0 1 117 1952 51 56 218 1 181 326 138 2153 84 13 84 2388 4958

Approach % 51.7 18.8 29.5 0.0 - - 8.1 91.8 0.0 0.1 - - 15.6 17.2 66.9 0.3 - - 5.8 90.2 3.5 0.5 - - -

Total % 3.0 1.1 1.7 0.0 - 5.9 3.2 36.1 0.0 0.0 - 39.4 1.0 1.1 4.4 0.0 - 6.6 2.8 43.4 1.7 0.3 - 48.2 -

Lights 147 53 86 0 - 286 159 1659 0 1 - 1819 49 55 214 1 - 319 135 2020 79 13 - 2247 4671

% Lights 97.4 96.4 100.0 - - 97.9 100.0 92.6 - 100.0 - 93.2 96.1 98.2 98.2 100.0 - 97.9 97.8 93.8 94.0 100.0 - 94.1 94.2

Buses 1 1 0 0 - 2 0 91 0 0 - 91 0 0 2 0 - 2 2 79 1 0 - 82 177

% Buses 0.7 1.8 0.0 - - 0.7 0.0 5.1 - 0.0 - 4.7 0.0 0.0 0.9 0.0 - 0.6 1.4 3.7 1.2 0.0 - 3.4 3.6

Trucks 3 1 0 0 - 4 0 42 0 0 - 42 2 1 2 0 - 5 1 54 4 0 - 59 110

% Trucks 2.0 1.8 0.0 - - 1.4 0.0 2.3 - 0.0 - 2.2 3.9 1.8 0.9 0.0 - 1.5 0.7 2.5 4.8 0.0 - 2.5 2.2

Bicycles on
Crosswalk - - - - 4 - - - - - 0 - - - - - 2 - - - - - 2 - -

% Bicycles on
Crosswalk - - - - 1.0 - - - - - 0.0 - - - - - 1.1 - - - - - 2.4 - -

Pedestrians - - - - 386 - - - - - 117 - - - - - 179 - - - - - 82 - -

% Pedestrians - - - - 99.0 - - - - - 100.0 - - - - - 98.9 - - - - - 97.6 - -



 

LEA Consulting Ltd.
625 Cochrane Drive

Markam, Ontario, Canada  L3R 9R9
905-470-0015 x240 kchan@lea.ca

Count Name: 900 St Clair Ave W
Site Code: 9469
Start Date: 11/20/2014
Page No: 2

11/20/2014 7:30 AM
Ending At
11/20/2014 6:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Southbound St. [N]

Out In Total

293 286 579

1 2 3

5 4 9

0 0 0

0 0 0
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147 53 86 0 0

1 1 0 0 0

3 1 0 0 0

0 0 0 0 4
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Turning Movement Data Plot



 

LEA Consulting Ltd.
625 Cochrane Drive

Markam, Ontario, Canada  L3R 9R9
905-470-0015 x240 kchan@lea.ca

Count Name: 900 St Clair Ave W
Site Code: 9469
Start Date: 11/20/2014
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start Time

Southbound St. Westbound St. Northbound St. Eastbound St.

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn Peds App.
Total Right Thru Left U-Turn Peds App.

Total Right Thru Left U-Turn Peds App.
Total Right Thru Left U-Turn Peds App.

Total Int. Total

8:00 AM 0 0 0 0 4 0 1 70 0 0 0 71 4 1 6 0 6 11 10 187 1 0 1 198 280

8:15 AM 1 1 1 0 27 3 5 96 0 0 1 101 3 0 11 0 5 14 11 158 0 0 3 169 287

8:30 AM 3 2 0 0 20 5 3 92 0 0 4 95 4 1 16 0 16 21 14 200 2 1 1 217 338

8:45 AM 1 1 1 0 17 3 3 100 0 0 4 103 2 0 15 0 12 17 20 187 3 3 4 213 336

Total 5 4 2 0 68 11 12 358 0 0 9 370 13 2 48 0 39 63 55 732 6 4 9 797 1241

Approach % 45.5 36.4 18.2 0.0 - - 3.2 96.8 0.0 0.0 - - 20.6 3.2 76.2 0.0 - - 6.9 91.8 0.8 0.5 - - -

Total % 0.4 0.3 0.2 0.0 - 0.9 1.0 28.8 0.0 0.0 - 29.8 1.0 0.2 3.9 0.0 - 5.1 4.4 59.0 0.5 0.3 - 64.2 -

PHF 0.417 0.500 0.500 0.000 - 0.550 0.600 0.895 0.000 0.000 - 0.898 0.813 0.500 0.750 0.000 - 0.750 0.688 0.915 0.500 0.333 - 0.918 0.918

Lights 4 3 2 0 - 9 12 322 0 0 - 334 13 2 47 0 - 62 53 686 5 4 - 748 1153

% Lights 80.0 75.0 100.0 - - 81.8 100.0 89.9 - - - 90.3 100.0 100.0 97.9 - - 98.4 96.4 93.7 83.3 100.0 - 93.9 92.9

Buses 0 0 0 0 - 0 0 30 0 0 - 30 0 0 1 0 - 1 1 24 0 0 - 25 56

% Buses 0.0 0.0 0.0 - - 0.0 0.0 8.4 - - - 8.1 0.0 0.0 2.1 - - 1.6 1.8 3.3 0.0 0.0 - 3.1 4.5

Trucks 1 1 0 0 - 2 0 6 0 0 - 6 0 0 0 0 - 0 1 22 1 0 - 24 32

% Trucks 20.0 25.0 0.0 - - 18.2 0.0 1.7 - - - 1.6 0.0 0.0 0.0 - - 0.0 1.8 3.0 16.7 0.0 - 3.0 2.6

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1 - -

% Bicycles on
Crosswalk - - - - 0.0 - - - - - 0.0 - - - - - 0.0 - - - - - 11.1 - -

Pedestrians - - - - 68 - - - - - 9 - - - - - 39 - - - - - 8 - -

% Pedestrians - - - - 100.0 - - - - - 100.0 - - - - - 100.0 - - - - - 88.9 - -
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Count Name: 900 St Clair Ave W
Site Code: 9469
Start Date: 11/20/2014
Page No: 4

Peak Hour Data

11/20/2014 8:00 AM
Ending At
11/20/2014 9:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Southbound St. [N]

Out In Total
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Turning Movement Peak Hour Data Plot (8:00 AM)
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Count Name: 900 St Clair Ave W
Site Code: 9469
Start Date: 11/20/2014
Page No: 5

Turning Movement Peak Hour Data (4:15 PM)

Start Time

Southbound St. Westbound St. Northbound St. Eastbound St.

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn Peds App.
Total Right Thru Left U-Turn Peds App.

Total Right Thru Left U-Turn Peds App.
Total Right Thru Left U-Turn Peds App.

Total Int. Total

4:15 PM 17 10 14 0 33 41 9 146 0 0 11 155 3 11 25 1 18 40 4 95 6 3 5 108 344

4:30 PM 17 5 12 0 29 34 14 139 0 0 15 153 3 3 18 0 13 24 6 89 11 1 6 107 318

4:45 PM 14 7 10 0 36 31 13 133 0 0 18 146 3 3 17 0 14 23 5 90 10 1 14 106 306

5:00 PM 19 3 6 0 31 28 17 159 0 1 6 177 3 9 17 0 17 29 6 119 4 1 8 130 364

Total 67 25 42 0 129 134 53 577 0 1 50 631 12 26 77 1 62 116 21 393 31 6 33 451 1332

Approach % 50.0 18.7 31.3 0.0 - - 8.4 91.4 0.0 0.2 - - 10.3 22.4 66.4 0.9 - - 4.7 87.1 6.9 1.3 - - -

Total % 5.0 1.9 3.2 0.0 - 10.1 4.0 43.3 0.0 0.1 - 47.4 0.9 2.0 5.8 0.1 - 8.7 1.6 29.5 2.3 0.5 - 33.9 -

PHF 0.882 0.625 0.750 0.000 - 0.817 0.779 0.907 0.000 0.250 - 0.891 1.000 0.591 0.770 0.250 - 0.725 0.875 0.826 0.705 0.500 - 0.867 0.915

Lights 65 25 42 0 - 132 53 538 0 1 - 592 11 26 77 1 - 115 21 369 29 6 - 425 1264

% Lights 97.0 100.0 100.0 - - 98.5 100.0 93.2 - 100.0 - 93.8 91.7 100.0 100.0 100.0 - 99.1 100.0 93.9 93.5 100.0 - 94.2 94.9

Buses 1 0 0 0 - 1 0 20 0 0 - 20 0 0 0 0 - 0 0 19 1 0 - 20 41

% Buses 1.5 0.0 0.0 - - 0.7 0.0 3.5 - 0.0 - 3.2 0.0 0.0 0.0 0.0 - 0.0 0.0 4.8 3.2 0.0 - 4.4 3.1

Trucks 1 0 0 0 - 1 0 19 0 0 - 19 1 0 0 0 - 1 0 5 1 0 - 6 27

% Trucks 1.5 0.0 0.0 - - 0.7 0.0 3.3 - 0.0 - 3.0 8.3 0.0 0.0 0.0 - 0.9 0.0 1.3 3.2 0.0 - 1.3 2.0

Bicycles on
Crosswalk - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk - - - - 0.8 - - - - - 0.0 - - - - - 0.0 - - - - - 0.0 - -

Pedestrians - - - - 128 - - - - - 50 - - - - - 62 - - - - - 33 - -

% Pedestrians - - - - 99.2 - - - - - 100.0 - - - - - 100.0 - - - - - 100.0 - -
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Count Name: 900 St Clair Ave W
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Peak Hour Data

11/20/2014 4:15 PM
Ending At
11/20/2014 5:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Southbound St. [N]

Out In Total
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Turning Movement Peak Hour Data Plot (4:15 PM)



File Name : StClair.Winona.AM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Cars - Trucks - Turns (WBL & EBL)
Winona Dr

Southbound
St Clair Ave W

Westbound
Winona Dr
Northbound

St Clair Ave W
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 5 18 3 10 36 2 53 0 8 63 1 0 1 8 10 1 147 3 6 157 266
07:45 22 15 3 16 56 3 85 0 27 115 7 1 1 6 15 2 202 6 8 218 404
Total 27 33 6 26 92 5 138 0 35 178 8 1 2 14 25 3 349 9 14 375 670

08:00 13 21 3 17 54 11 63 0 23 97 4 0 6 12 22 0 175 9 8 192 365
08:15 18 13 6 19 56 10 82 0 41 133 6 0 4 6 16 2 150 5 7 164 369
08:30 22 28 6 18 74 15 84 0 65 164 16 2 2 23 43 2 183 8 35 228 509
08:45 17 31 11 18 77 12 89 1 48 150 10 0 2 14 26 0 179 14 19 212 465
Total 70 93 26 72 261 48 318 1 177 544 36 2 14 55 107 4 687 36 69 796 1708

09:00 12 15 15 16 58 5 78 0 24 107 8 0 4 15 27 1 127 9 9 146 338
09:15 11 18 13 23 65 9 61 0 17 87 2 4 2 13 21 0 120 4 8 132 305

Grand Total 120 159 60 137 476 67 595 1 253 916 54 7 22 97 180 8 1283 58 100 1449 3021
Apprch % 25.2 33.4 12.6 28.8  7.3 65 0.1 27.6  30 3.9 12.2 53.9  0.6 88.5 4 6.9   

Total % 4 5.3 2 4.5 15.8 2.2 19.7 0 8.4 30.3 1.8 0.2 0.7 3.2 6 0.3 42.5 1.9 3.3 48
Cars 115 155 58 135 463 53 575 1 252 881 45 7 21 97 170 8 1232 54 97 1391 2905

% Cars 95.8 97.5 96.7 98.5 97.3 79.1 96.6 100 99.6 96.2 83.3 100 95.5 100 94.4 100 96 93.1 97 96 96.2
Trucks 5 4 2 2 13 3 19 0 1 23 9 0 1 0 10 0 49 4 3 56 102

% Trucks 4.2 2.5 3.3 1.5 2.7 4.5 3.2 0 0.4 2.5 16.7 0 4.5 0 5.6 0 3.8 6.9 3 3.9 3.4
Busses / U-Turns (WBL 

& EBL)

0 0 0 0 0 11 1 0 0 12 0 0 0 0 0 0 2 0 0 2 14

% Busses / U-Turns 

(WBL & EBL)

0 0 0 0 0 16.4 0.2 0 0 1.3 0 0 0 0 0 0 0.2 0 0 0.1 0.5

LEA Consulting Ltd.
625 Cochrane Drive, 9th Floor

Markham, ON, L3R 9R9



File Name : StClair.Winona.AM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 2

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo
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File Name : StClair.Winona.AM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Turns (WBL & EBL)
Winona Dr

Southbound
St Clair Ave W

Westbound
Winona Dr
Northbound

St Clair Ave W
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 0 2 0 0 2 4
*** BREAK ***

Total 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 0 2 0 0 2 4

08:00 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
08:15 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
08:30 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
08:45 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
Total 0 0 0 0 0 8 0 0 0 8 0 0 0 0 0 0 0 0 0 0 8

09:00 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
09:15 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Grand Total 0 0 0 0 0 11 1 0 0 12 0 0 0 0 0 0 2 0 0 2 14
Apprch % 0 0 0 0  91.7 8.3 0 0  0 0 0 0  0 100 0 0   

Total % 0 0 0 0 0 78.6 7.1 0 0 85.7 0 0 0 0 0 0 14.3 0 0 14.3
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File Name : StClair.Winona.AM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Cars
Winona Dr

Southbound
St Clair Ave W

Westbound
Winona Dr
Northbound

St Clair Ave W
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 5 17 3 10 35 1 50 0 8 59 1 0 1 8 10 1 136 3 5 145 249
07:45 20 14 3 16 53 3 84 0 27 114 6 1 1 6 14 2 198 6 7 213 394
Total 25 31 6 26 88 4 134 0 35 173 7 1 2 14 24 3 334 9 12 358 643

08:00 13 20 3 17 53 9 61 0 23 93 4 0 5 12 21 0 173 7 8 188 355
08:15 18 13 4 18 53 8 79 0 41 128 6 0 4 6 16 2 144 5 7 158 355
08:30 21 28 6 18 73 12 80 0 65 157 12 2 2 23 39 2 173 8 35 218 487
08:45 15 30 11 17 73 8 86 1 48 143 8 0 2 14 24 0 174 14 19 207 447
Total 67 91 24 70 252 37 306 1 177 521 30 2 13 55 100 4 664 34 69 771 1644

09:00 12 15 15 16 58 4 76 0 24 104 6 0 4 15 25 1 119 7 9 136 323
09:15 11 18 13 23 65 8 59 0 16 83 2 4 2 13 21 0 115 4 7 126 295

Grand Total 115 155 58 135 463 53 575 1 252 881 45 7 21 97 170 8 1232 54 97 1391 2905
Apprch % 24.8 33.5 12.5 29.2  6 65.3 0.1 28.6  26.5 4.1 12.4 57.1  0.6 88.6 3.9 7   

Total % 4 5.3 2 4.6 15.9 1.8 19.8 0 8.7 30.3 1.5 0.2 0.7 3.3 5.9 0.3 42.4 1.9 3.3 47.9
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File Name : StClair.Winona.AM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Cars - Trucks - Turns (WBL & EBL)
Winona Dr

Southbound
St Clair Ave W

Westbound
Winona Dr
Northbound

St Clair Ave W
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

08:15 18 13 6 19 56 10 82 0 41 133 6 0 4 6 16 2 150 5 7 164 369
08:30 22 28 6 18 74 15 84 0 65 164 16 2 2 23 43 2 183 8 35 228 509
08:45 17 31 11 18 77 12 89 1 48 150 10 0 2 14 26 0 179 14 19 212 465
Total 57 72 23 55 207 37 255 1 154 447 32 2 8 43 85 4 512 27 61 604 1343

09:00 12 15 15 16 58 5 78 0 24 107 8 0 4 15 27 1 127 9 9 146 338
Grand Total 69 87 38 71 265 42 333 1 178 554 40 2 12 58 112 5 639 36 70 750 1681
Apprch % 26 32.8 14.3 26.8  7.6 60.1 0.2 32.1  35.7 1.8 10.7 51.8  0.7 85.2 4.8 9.3   

Total % 4.1 5.2 2.3 4.2 15.8 2.5 19.8 0.1 10.6 33 2.4 0.1 0.7 3.5 6.7 0.3 38 2.1 4.2 44.6
Cars 66 86 36 69 257 32 321 1 178 532 32 2 12 58 104 5 610 34 70 719 1612

% Cars 95.7 98.9 94.7 97.2 97 76.2 96.4 100 100 96 80 100 100 100 92.9 100 95.5 94.4 100 95.9 95.9
Trucks 3 1 2 2 8 3 12 0 0 15 8 0 0 0 8 0 29 2 0 31 62

% Trucks 4.3 1.1 5.3 2.8 3 7.1 3.6 0 0 2.7 20 0 0 0 7.1 0 4.5 5.6 0 4.1 3.7
Busses / U-Turns (WBL 

& EBL)

0 0 0 0 0 7 0 0 0 7 0 0 0 0 0 0 0 0 0 0 7

% Busses / U-Turns 

(WBL & EBL)

0 0 0 0 0 16.7 0 0 0 1.3 0 0 0 0 0 0 0 0 0 0 0.4
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File Name : StClair.Winona.AM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Trucks
Winona Dr

Southbound
St Clair Ave W

Westbound
Winona Dr
Northbound

St Clair Ave W
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 0 1 0 0 1 0 2 0 0 2 0 0 0 0 0 0 9 0 1 10 13
07:45 2 1 0 0 3 0 1 0 0 1 1 0 0 0 1 0 4 0 1 5 10
Total 2 2 0 0 4 0 3 0 0 3 1 0 0 0 1 0 13 0 2 15 23

08:00 0 1 0 0 1 0 2 0 0 2 0 0 1 0 1 0 2 2 0 4 8
08:15 0 0 2 1 3 0 3 0 0 3 0 0 0 0 0 0 6 0 0 6 12
08:30 1 0 0 0 1 1 4 0 0 5 4 0 0 0 4 0 10 0 0 10 20
08:45 2 1 0 1 4 2 3 0 0 5 2 0 0 0 2 0 5 0 0 5 16
Total 3 2 2 2 9 3 12 0 0 15 6 0 1 0 7 0 23 2 0 25 56

09:00 0 0 0 0 0 0 2 0 0 2 2 0 0 0 2 0 8 2 0 10 14
09:15 0 0 0 0 0 0 2 0 1 3 0 0 0 0 0 0 5 0 1 6 9

Grand Total 5 4 2 2 13 3 19 0 1 23 9 0 1 0 10 0 49 4 3 56 102
Apprch % 38.5 30.8 15.4 15.4  13 82.6 0 4.3  90 0 10 0  0 87.5 7.1 5.4   

Total % 4.9 3.9 2 2 12.7 2.9 18.6 0 1 22.5 8.8 0 1 0 9.8 0 48 3.9 2.9 54.9
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File Name : StClair.Winona.PM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Cars - Trucks - Turns (WBL & EBL)

Southbound Westbound Northbound Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:00 10 11 12 39 72 13 134 2 18 167 6 4 3 15 28 3 78 8 22 111 378
16:15 11 12 15 36 74 8 126 0 19 153 7 4 4 14 29 2 71 5 25 103 359
16:30 12 16 9 40 77 13 135 1 19 168 3 1 1 10 15 1 47 1 16 65 325
16:45 7 16 10 28 61 13 125 2 16 156 3 2 1 17 23 1 60 5 33 99 339
Total 40 55 46 143 284 47 520 5 72 644 19 11 9 56 95 7 256 19 96 378 1401

17:00 10 13 16 28 67 2 144 1 11 158 13 1 4 17 35 1 96 8 21 126 386
17:15 11 25 5 33 74 6 122 0 8 136 7 0 4 13 24 1 66 1 13 81 315
17:30 8 16 11 26 61 14 119 0 11 144 8 0 2 19 29 0 82 4 24 110 344
17:45 13 26 14 15 68 6 118 1 7 132 6 0 2 9 17 1 98 6 9 114 331
Total 42 80 46 102 270 28 503 2 37 570 34 1 12 58 105 3 342 19 67 431 1376

Grand Total 82 135 92 245 554 75 1023 7 109 1214 53 12 21 114 200 10 598 38 163 809 2777
Apprch % 14.8 24.4 16.6 44.2  6.2 84.3 0.6 9  26.5 6 10.5 57  1.2 73.9 4.7 20.1   

Total % 3 4.9 3.3 8.8 19.9 2.7 36.8 0.3 3.9 43.7 1.9 0.4 0.8 4.1 7.2 0.4 21.5 1.4 5.9 29.1
Cars 80 134 91 243 548 57 992 7 108 1164 52 12 21 114 199 7 591 38 162 798 2709

% Cars 97.6 99.3 98.9 99.2 98.9 76 97 100 99.1 95.9 98.1 100 100 100 99.5 70 98.8 100 99.4 98.6 97.6
Trucks 2 1 1 2 6 3 31 0 1 35 1 0 0 0 1 1 7 0 1 9 51

% Trucks 2.4 0.7 1.1 0.8 1.1 4 3 0 0.9 2.9 1.9 0 0 0 0.5 10 1.2 0 0.6 1.1 1.8
Busses / U-Turns (WBL 

& EBL)

0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 2 0 0 0 2 17

% Busses / U-Turns 

(WBL & EBL)

0 0 0 0 0 20 0 0 0 1.2 0 0 0 0 0 20 0 0 0 0.2 0.6

LEA Consulting Ltd.
625 Cochrane Drive, 9th Floor

Markham, ON, L3R 9R9



File Name : StClair.Winona.PM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 2

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo
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File Name : StClair.Winona.PM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Turns (WBL & EBL)

Southbound Westbound Northbound Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:00 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0 1 0 0 0 1 5
16:15 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
16:30 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
16:45 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3
Total 0 0 0 0 0 10 0 0 0 10 0 0 0 0 0 1 0 0 0 1 11

*** BREAK ***
17:15 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
17:30 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
17:45 0 0 0 0 0 2 0 0 0 2 0 0 0 0 0 1 0 0 0 1 3
Total 0 0 0 0 0 5 0 0 0 5 0 0 0 0 0 1 0 0 0 1 6

Grand Total 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 2 0 0 0 2 17
Apprch % 0 0 0 0  100 0 0 0  0 0 0 0  100 0 0 0   

Total % 0 0 0 0 0 88.2 0 0 0 88.2 0 0 0 0 0 11.8 0 0 0 11.8
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File Name : StClair.Winona.PM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Cars

Southbound Westbound Northbound Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:00 9 11 12 39 71 9 131 2 18 160 6 4 3 15 28 1 77 8 22 108 367
16:15 11 12 14 36 73 6 121 0 18 145 6 4 4 14 28 2 70 5 24 101 347
16:30 12 16 9 40 77 11 131 1 19 162 3 1 1 10 15 1 47 1 16 65 319
16:45 7 15 10 27 59 8 120 2 16 146 3 2 1 17 23 1 58 5 33 97 325
Total 39 54 45 142 280 34 503 5 71 613 18 11 9 56 94 5 252 19 95 371 1358

17:00 10 13 16 27 66 2 140 1 11 154 13 1 4 17 35 1 94 8 21 124 379
17:15 10 25 5 33 73 5 117 0 8 130 7 0 4 13 24 1 66 1 13 81 308
17:30 8 16 11 26 61 12 115 0 11 138 8 0 2 19 29 0 82 4 24 110 338
17:45 13 26 14 15 68 4 117 1 7 129 6 0 2 9 17 0 97 6 9 112 326
Total 41 80 46 101 268 23 489 2 37 551 34 1 12 58 105 2 339 19 67 427 1351

Grand Total 80 134 91 243 548 57 992 7 108 1164 52 12 21 114 199 7 591 38 162 798 2709
Apprch % 14.6 24.5 16.6 44.3  4.9 85.2 0.6 9.3  26.1 6 10.6 57.3  0.9 74.1 4.8 20.3   

Total % 3 4.9 3.4 9 20.2 2.1 36.6 0.3 4 43 1.9 0.4 0.8 4.2 7.3 0.3 21.8 1.4 6 29.5
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File Name : StClair.Winona.PM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Cars - Trucks - Turns (WBL & EBL)

Southbound Westbound Northbound Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:15 11 12 15 36 74 8 126 0 19 153 7 4 4 14 29 2 71 5 25 103 359
16:30 12 16 9 40 77 13 135 1 19 168 3 1 1 10 15 1 47 1 16 65 325
16:45 7 16 10 28 61 13 125 2 16 156 3 2 1 17 23 1 60 5 33 99 339
Total 30 44 34 104 212 34 386 3 54 477 13 7 6 41 67 4 178 11 74 267 1023

17:00 10 13 16 28 67 2 144 1 11 158 13 1 4 17 35 1 96 8 21 126 386
Grand Total 40 57 50 132 279 36 530 4 65 635 26 8 10 58 102 5 274 19 95 393 1409
Apprch % 14.3 20.4 17.9 47.3  5.7 83.5 0.6 10.2  25.5 7.8 9.8 56.9  1.3 69.7 4.8 24.2   

Total % 2.8 4 3.5 9.4 19.8 2.6 37.6 0.3 4.6 45.1 1.8 0.6 0.7 4.1 7.2 0.4 19.4 1.3 6.7 27.9
Cars 40 56 49 130 275 27 512 4 64 607 25 8 10 58 101 5 269 19 94 387 1370

% Cars 100 98.2 98 98.5 98.6 75 96.6 100 98.5 95.6 96.2 100 100 100 99 100 98.2 100 98.9 98.5 97.2
Trucks 0 1 1 2 4 3 18 0 1 22 1 0 0 0 1 0 5 0 1 6 33

% Trucks 0 1.8 2 1.5 1.4 8.3 3.4 0 1.5 3.5 3.8 0 0 0 1 0 1.8 0 1.1 1.5 2.3
Busses / U-Turns (WBL 

& EBL)

0 0 0 0 0 6 0 0 0 6 0 0 0 0 0 0 0 0 0 0 6

% Busses / U-Turns 

(WBL & EBL)

0 0 0 0 0 16.7 0 0 0 0.9 0 0 0 0 0 0 0 0 0 0 0.4
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Cars
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File Name : StClair.Winona.PM
Site Code : 94690134
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): Kenneth Lo & Michael Loo

Groups Printed- Trucks

Southbound Westbound Northbound Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:00 1 0 0 0 1 0 3 0 0 3 0 0 0 0 0 1 1 0 0 2 6
16:15 0 0 1 0 1 0 5 0 1 6 1 0 0 0 1 0 1 0 1 2 10
16:30 0 0 0 0 0 1 4 0 0 5 0 0 0 0 0 0 0 0 0 0 5
16:45 0 1 0 1 2 2 5 0 0 7 0 0 0 0 0 0 2 0 0 2 11
Total 1 1 1 1 4 3 17 0 1 21 1 0 0 0 1 1 4 0 1 6 32

17:00 0 0 0 1 1 0 4 0 0 4 0 0 0 0 0 0 2 0 0 2 7
17:15 1 0 0 0 1 0 5 0 0 5 0 0 0 0 0 0 0 0 0 0 6
17:30 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 0 0 0 0 0 4
17:45 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 2
Total 1 0 0 1 2 0 14 0 0 14 0 0 0 0 0 0 3 0 0 3 19

Grand Total 2 1 1 2 6 3 31 0 1 35 1 0 0 0 1 1 7 0 1 9 51
Apprch % 33.3 16.7 16.7 33.3  8.6 88.6 0 2.9  100 0 0 0  11.1 77.8 0 11.1   

Total % 3.9 2 2 3.9 11.8 5.9 60.8 0 2 68.6 2 0 0 0 2 2 13.7 0 2 17.6
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File Name : Winona.Barrie.AM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Cars - Trucks - Busses
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 0 21 0 0 21 2 0 0 8 10 0 0 0 0 0 0 0 0 1 1 32
07:45 0 30 1 0 31 4 0 0 12 16 0 0 0 0 0 0 0 0 2 2 49
Total 0 51 1 0 52 6 0 0 20 26 0 0 0 0 0 0 0 0 3 3 81

08:00 0 35 0 0 35 3 0 0 10 13 0 0 0 0 0 0 0 0 4 4 52
08:15 0 31 0 2 33 7 0 0 15 22 1 0 0 0 1 0 0 0 2 2 58
08:30 0 51 0 0 51 3 0 0 4 7 1 0 0 0 1 0 0 0 8 8 67
08:45 0 41 0 0 41 7 0 0 11 18 0 0 0 0 0 0 0 0 0 0 59
Total 0 158 0 2 160 20 0 0 40 60 2 0 0 0 2 0 0 0 14 14 236

09:00 1 30 0 0 31 1 0 0 4 5 0 0 0 0 0 0 0 0 0 0 36
09:15 2 37 1 0 40 2 0 0 2 4 0 0 0 1 1 0 0 0 0 0 45

Grand Total 3 276 2 2 283 29 0 0 66 95 2 0 0 1 3 0 0 0 17 17 398
Apprch % 1.1 97.5 0.7 0.7  30.5 0 0 69.5  66.7 0 0 33.3  0 0 0 100   

Total % 0.8 69.3 0.5 0.5 71.1 7.3 0 0 16.6 23.9 0.5 0 0 0.3 0.8 0 0 0 4.3 4.3
Cars 3 267 2 2 274 28 0 0 66 94 2 0 0 1 3 0 0 0 17 17 388

% Cars 100 96.7 100 100 96.8 96.6 0 0 100 98.9 100 0 0 100 100 0 0 0 100 100 97.5
Trucks 0 9 0 0 9 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 10

% Trucks 0 3.3 0 0 3.2 3.4 0 0 0 1.1 0 0 0 0 0 0 0 0 0 0 2.5
Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LEA Consulting Ltd.
625 Cochrane Drive, 9th Floor

Markham, ON, L3R 9R9



File Name : Winona.Barrie.AM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 2

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi
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File Name : Winona.Barrie.AM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Busses
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

*** BREAK ***

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : Winona.Barrie.AM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Cars
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 0 20 0 0 20 1 0 0 8 9 0 0 0 0 0 0 0 0 1 1 30
07:45 0 29 1 0 30 4 0 0 12 16 0 0 0 0 0 0 0 0 2 2 48
Total 0 49 1 0 50 5 0 0 20 25 0 0 0 0 0 0 0 0 3 3 78

08:00 0 33 0 0 33 3 0 0 10 13 0 0 0 0 0 0 0 0 4 4 50
08:15 0 30 0 2 32 7 0 0 15 22 1 0 0 0 1 0 0 0 2 2 57
08:30 0 48 0 0 48 3 0 0 4 7 1 0 0 0 1 0 0 0 8 8 64
08:45 0 41 0 0 41 7 0 0 11 18 0 0 0 0 0 0 0 0 0 0 59
Total 0 152 0 2 154 20 0 0 40 60 2 0 0 0 2 0 0 0 14 14 230

09:00 1 29 0 0 30 1 0 0 4 5 0 0 0 0 0 0 0 0 0 0 35
09:15 2 37 1 0 40 2 0 0 2 4 0 0 0 1 1 0 0 0 0 0 45

Grand Total 3 267 2 2 274 28 0 0 66 94 2 0 0 1 3 0 0 0 17 17 388
Apprch % 1.1 97.4 0.7 0.7  29.8 0 0 70.2  66.7 0 0 33.3  0 0 0 100   

Total % 0.8 68.8 0.5 0.5 70.6 7.2 0 0 17 24.2 0.5 0 0 0.3 0.8 0 0 0 4.4 4.4
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File Name : Winona.Barrie.AM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Cars - Trucks - Busses
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

08:15 0 31 0 2 33 7 0 0 15 22 1 0 0 0 1 0 0 0 2 2 58
08:30 0 51 0 0 51 3 0 0 4 7 1 0 0 0 1 0 0 0 8 8 67
08:45 0 41 0 0 41 7 0 0 11 18 0 0 0 0 0 0 0 0 0 0 59
Total 0 123 0 2 125 17 0 0 30 47 2 0 0 0 2 0 0 0 10 10 184

09:00 1 30 0 0 31 1 0 0 4 5 0 0 0 0 0 0 0 0 0 0 36
Grand Total 1 153 0 2 156 18 0 0 34 52 2 0 0 0 2 0 0 0 10 10 220
Apprch % 0.6 98.1 0 1.3  34.6 0 0 65.4  100 0 0 0  0 0 0 100   

Total % 0.5 69.5 0 0.9 70.9 8.2 0 0 15.5 23.6 0.9 0 0 0 0.9 0 0 0 4.5 4.5
Cars 1 148 0 2 151 18 0 0 34 52 2 0 0 0 2 0 0 0 10 10 215

% Cars 100 96.7 0 100 96.8 100 0 0 100 100 100 0 0 0 100 0 0 0 100 100 97.7
Trucks 0 5 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

% Trucks 0 3.3 0 0 3.2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.3
Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : Winona.Barrie.AM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Trucks
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

07:30 0 1 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
07:45 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 2 0 0 2 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3

08:00 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
08:15 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
08:30 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

*** BREAK ***
Total 0 6 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6

09:00 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
*** BREAK ***

Grand Total 0 9 0 0 9 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 10
Apprch % 0 100 0 0  100 0 0 0  0 0 0 0  0 0 0 0   

Total % 0 90 0 0 90 10 0 0 0 10 0 0 0 0 0 0 0 0 0 0
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File Name : Winona.Barrie.PM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Cars - Trucks - Busses
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:00 0 31 1 2 34 1 1 0 3 5 2 0 0 0 2 0 0 0 4 4 45
16:15 1 25 0 0 26 2 0 0 1 3 0 0 0 0 0 0 0 1 3 4 33
16:30 0 23 0 0 23 4 0 0 3 7 0 0 0 0 0 0 0 0 0 0 30
16:45 0 24 0 0 24 1 0 0 3 4 0 0 0 0 0 0 0 0 0 0 28
Total 1 103 1 2 107 8 1 0 10 19 2 0 0 0 2 0 0 1 7 8 136

17:00 0 24 0 0 24 4 0 0 2 6 1 0 0 0 1 0 0 3 0 3 34
17:15 0 34 1 0 35 4 0 0 6 10 0 0 0 0 0 0 0 1 0 1 46
17:30 0 34 0 0 34 4 0 0 4 8 0 0 0 0 0 0 0 0 0 0 42

Grand Total 1 195 2 2 200 20 1 0 22 43 3 0 0 0 3 0 0 5 7 12 258
Apprch % 0.5 97.5 1 1  46.5 2.3 0 51.2  100 0 0 0  0 0 41.7 58.3   

Total % 0.4 75.6 0.8 0.8 77.5 7.8 0.4 0 8.5 16.7 1.2 0 0 0 1.2 0 0 1.9 2.7 4.7
Cars 1 194 2 2 199 20 1 0 22 43 3 0 0 0 3 0 0 5 7 12 257

% Cars 100 99.5 100 100 99.5 100 100 0 100 100 100 0 0 0 100 0 0 100 100 100 99.6
Trucks 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

% Trucks 0 0.5 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4
Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : Winona.Barrie.PM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Busses
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

*** BREAK ***

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : Winona.Barrie.PM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Cars
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:00 0 31 1 2 34 1 1 0 3 5 2 0 0 0 2 0 0 0 4 4 45
16:15 1 25 0 0 26 2 0 0 1 3 0 0 0 0 0 0 0 1 3 4 33
16:30 0 22 0 0 22 4 0 0 3 7 0 0 0 0 0 0 0 0 0 0 29
16:45 0 24 0 0 24 1 0 0 3 4 0 0 0 0 0 0 0 0 0 0 28
Total 1 102 1 2 106 8 1 0 10 19 2 0 0 0 2 0 0 1 7 8 135

17:00 0 24 0 0 24 4 0 0 2 6 1 0 0 0 1 0 0 3 0 3 34
17:15 0 34 1 0 35 4 0 0 6 10 0 0 0 0 0 0 0 1 0 1 46
17:30 0 34 0 0 34 4 0 0 4 8 0 0 0 0 0 0 0 0 0 0 42

Grand Total 1 194 2 2 199 20 1 0 22 43 3 0 0 0 3 0 0 5 7 12 257
Apprch % 0.5 97.5 1 1  46.5 2.3 0 51.2  100 0 0 0  0 0 41.7 58.3   

Total % 0.4 75.5 0.8 0.8 77.4 7.8 0.4 0 8.6 16.7 1.2 0 0 0 1.2 0 0 1.9 2.7 4.7
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File Name : Winona.Barrie.PM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Cars - Trucks - Busses
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

16:15 1 25 0 0 26 2 0 0 1 3 0 0 0 0 0 0 0 1 3 4 33
16:30 0 23 0 0 23 4 0 0 3 7 0 0 0 0 0 0 0 0 0 0 30
16:45 0 24 0 0 24 1 0 0 3 4 0 0 0 0 0 0 0 0 0 0 28
Total 1 72 0 0 73 7 0 0 7 14 0 0 0 0 0 0 0 1 3 4 91

17:00 0 24 0 0 24 4 0 0 2 6 1 0 0 0 1 0 0 3 0 3 34
Grand Total 1 96 0 0 97 11 0 0 9 20 1 0 0 0 1 0 0 4 3 7 125
Apprch % 1 99 0 0  55 0 0 45  100 0 0 0  0 0 57.1 42.9   

Total % 0.8 76.8 0 0 77.6 8.8 0 0 7.2 16 0.8 0 0 0 0.8 0 0 3.2 2.4 5.6
Cars 1 95 0 0 96 11 0 0 9 20 1 0 0 0 1 0 0 4 3 7 124

% Cars 100 99 0 0 99 100 0 0 100 100 100 0 0 0 100 0 0 100 100 100 99.2
Trucks 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

% Trucks 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.8
Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

% Busses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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File Name : Winona.Barrie.PM
Site Code : 94690231
Start Date : 11/20/2014
Page No : 1

Project:900 St Clair Ave W Traffic Study
Location: 900 St Clair Ave W
Weather: Clear
Surveyor(s): John Paul Omandi

Groups Printed- Trucks
Winona Dr

Southbound
Barrie Ave
Westbound

Winona Dr
Northbound

Driveway Access
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

*** BREAK ***
16:30 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

*** BREAK ***
Total 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

*** BREAK ***
Grand Total 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Apprch % 0 100 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total % 0 100 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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APPENDIX B

Levels of Service – Existing Traffic Conditions



Weekday A.M. Peak Hour



Queues Existing Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 1

Lane Group EBL EBT WBT NBL NBT SBL SBT ø3
Lane Configurations
Volume (vph) 10 665 389 51 2 2 6
Lane Group Flow (vph) 18 798 456 0 73 0 16
Turn Type Prot NA NA Perm NA Perm NA
Protected Phases 7 4 8 2 6 3
Permitted Phases 2 6
Detector Phase 7 4 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0
Minimum Split (s) 11.0 53.0 53.0 33.0 33.0 33.0 33.0 11.0
Total Split (s) 14.0 53.0 53.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 14.0% 53.0% 53.0% 33.0% 33.0% 33.0% 33.0% 14%
Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None None None None None
v/c Ratio 0.16 0.44 0.25 0.24 0.05
Control Delay 45.4 14.9 6.6 26.4 20.1
Queue Delay 0.0 0.0 0.2 0.0 0.0
Total Delay 45.4 14.9 6.8 26.4 20.1
Queue Length 50th (m) 3.5 56.6 11.6 9.4 1.3
Queue Length 95th (m) 10.5 75.2 16.5 21.1 6.5
Internal Link Dist (m) 227.4 78.1 118.2 112.4
Turn Bay Length (m) 39.0
Base Capacity (vph) 142 1802 1850 363 379
Starvation Cap Reductn 0 0 618 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.44 0.37 0.20 0.04

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     1: Alberta Ave & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 2

Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 6 10 665 53 0 389 22 51 2 13 2 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.0 3.5 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.99 0.97 0.94
Flt Protected 0.95 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1429 3073 3001 1560 1357
Flt Permitted 0.95 1.00 1.00 0.78 0.98
Satd. Flow (perm) 1429 3073 3001 1270 1335
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 11 739 59 0 432 24 57 2 14 2 7
RTOR Reduction (vph) 0 0 5 0 0 3 0 0 9 0 0 5
Lane Group Flow (vph) 0 18 793 0 0 453 0 0 64 0 0 11
Confl. Peds. (#/hr) 38 75 12 15 15
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 0% 10% 3% 2% 0% 6% 0% 0% 0% 0% 0% 17%
Turn Type Prot Prot NA NA Perm NA Perm NA
Protected Phases 7 7 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 3.3 55.6 57.6 22.1 22.1
Effective Green, g (s) 4.3 56.6 58.6 23.1 23.1
Actuated g/C Ratio 0.04 0.57 0.59 0.23 0.23
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 61 1739 1758 293 308
v/s Ratio Prot c0.01 c0.26 0.15
v/s Ratio Perm c0.05 0.01
v/c Ratio 0.30 0.46 0.26 0.22 0.03
Uniform Delay, d1 46.4 12.7 10.1 31.1 29.8
Progression Factor 1.00 1.00 0.58 1.00 1.00
Incremental Delay, d2 2.7 0.9 0.3 0.4 0.0
Delay (s) 49.1 13.6 6.2 31.5 29.9
Level of Service D B A C C
Approach Delay (s) 14.3 6.2 31.5 29.9
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 12.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 3

Movement SBR
Lane Configurations
Volume (vph) 6
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.90
Adj. Flow (vph) 7
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 12
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 17%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Queues Existing Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 5 639 35 333 40 2 69 87
Lane Group Flow (vph) 6 750 47 371 0 59 0 216
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 6.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.0 53.0 11.0 53.0 33.0 33.0 33.0 33.0
Total Split (s) 14.0 53.0 14.0 53.0 33.0 33.0 33.0 33.0
Total Split (%) 14.0% 53.0% 14.0% 53.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.05 0.41 0.37 0.20 0.27 0.69
Control Delay 65.2 4.1 51.2 11.0 27.0 44.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.2 4.1 51.2 11.0 27.0 44.4
Queue Length 50th (m) 1.3 8.0 9.1 15.7 7.1 35.6
Queue Length 95th (m) m2.9 9.9 21.0 32.4 18.3 60.9
Internal Link Dist (m) 78.1 142.4 108.0 29.1
Turn Bay Length (m) 41.0 40.0
Base Capacity (vph) 151 1837 141 1901 261 374
Starvation Cap Reductn 0 82 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 0.04 0.43 0.33 0.20 0.23 0.58

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Winona Dr & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 5

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 5 639 36 7 35 333 1 40 2 12 69 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 0.96
Frt 1.00 0.99 1.00 1.00 0.97 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.98
Satd. Flow (prot) 1516 3134 1411 3088 1292 1490
Flt Permitted 0.95 1.00 0.95 1.00 0.67 0.86
Satd. Flow (perm) 1516 3134 1411 3088 900 1305
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 710 40 8 39 370 1 44 2 13 77 97
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 10 0 0 9
Lane Group Flow (vph) 6 747 0 0 47 371 0 0 49 0 0 207
Confl. Peds. (#/hr) 58 69 70 100 100
Confl. Bikes (#/hr)
Heavy Vehicles (%) 0% 1% 6% 0% 9% 4% 0% 20% 0% 0% 4% 1%
Turn Type Prot NA Prot Prot NA Perm NA Perm NA
Protected Phases 7 4 3 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 3.3 55.6 5.3 57.6 22.1 22.1
Effective Green, g (s) 4.3 56.6 6.3 58.6 23.1 23.1
Actuated g/C Ratio 0.04 0.57 0.06 0.59 0.23 0.23
Clearance Time (s) 5.0 6.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 65 1773 88 1809 207 301
v/s Ratio Prot 0.00 c0.24 c0.03 0.12
v/s Ratio Perm 0.05 c0.16
v/c Ratio 0.09 0.42 0.53 0.21 0.24 0.69
Uniform Delay, d1 46.0 12.4 45.4 9.7 31.3 35.1
Progression Factor 1.54 0.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.7 6.1 0.3 0.6 6.4
Delay (s) 71.6 3.8 51.5 10.0 31.9 41.5
Level of Service E A D A C D
Approach Delay (s) 4.3 14.7 31.9 41.5
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 6

Movement SBR
Lane Configurations
Volume (vph) 38
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.90
Adj. Flow (vph) 42
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 70
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 5%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis Existing Traffic Conditions
3: Winona Dr & Driveway Access/Barrie Ave Weekday AM Peak Hour

F:\9469\Traffic\Synchro\EX.AM.syn Synchro 8 Report
10/12/2014 Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 18 0 0 2 0 0 0 153 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 0 20 0 0 2 0 0 0 170 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 0 20 2 170
Volume Left (vph) 0 20 2 0
Volume Right (vph) 0 0 0 0
Hadj (s) 0.00 0.20 0.20 0.05
Departure Headway (s) 4.3 4.5 4.3 4.0
Degree Utilization, x 0.00 0.02 0.00 0.19
Capacity (veh/h) 811 772 814 891
Control Delay (s) 7.3 7.6 7.3 7.9
Approach Delay (s) 0.0 7.6 7.3 7.9
Approach LOS A A A A

Intersection Summary
Delay 7.9
Level of Service A
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15



Weekday P.M. Peak Hour



Queues Existing Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday PM Peak Hour

F:\9469\Traffic\Synchro\EX.PM.syn Synchro 8 Report
10/12/2014 Page 1

Lane Group EBL EBT WBT NBL NBT SBL SBT ø3
Lane Configurations
Volume (vph) 31 244 553 77 26 42 25
Lane Group Flow (vph) 41 279 638 0 121 0 141
Turn Type Prot NA NA Perm NA Perm NA
Protected Phases 7 4 8 2 6 3
Permitted Phases 2 6
Detector Phase 7 4 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0
Minimum Split (s) 11.0 53.0 53.0 33.0 33.0 33.0 33.0 11.0
Total Split (s) 14.0 53.0 53.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 14.0% 53.0% 53.0% 33.0% 33.0% 33.0% 33.0% 14%
Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None None None None None
v/c Ratio 0.32 0.15 0.34 0.51 0.44
Control Delay 49.1 11.4 5.9 38.9 23.7
Queue Delay 0.0 0.0 0.1 0.0 0.0
Total Delay 49.1 11.4 5.9 38.9 23.7
Queue Length 50th (m) 8.0 15.4 12.6 18.9 14.2
Queue Length 95th (m) 18.8 23.8 16.3 36.3 31.4
Internal Link Dist (m) 227.4 78.1 118.2 112.4
Turn Bay Length (m) 39.0
Base Capacity (vph) 147 1896 1854 308 409
Starvation Cap Reductn 0 0 208 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.15 0.39 0.39 0.34

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     1: Alberta Ave & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday PM Peak Hour

F:\9469\Traffic\Synchro\EX.PM.syn Synchro 8 Report
10/12/2014 Page 2

Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 6 31 244 21 0 553 53 77 26 12 42 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.0 3.5 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.99 0.99 0.99 0.97
Flpb, ped/bikes 1.00 1.00 1.00 0.98 0.99
Frt 1.00 0.99 0.99 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.97 0.98
Satd. Flow (prot) 1479 3125 3052 1558 1484
Flt Permitted 0.95 1.00 1.00 0.67 0.88
Satd. Flow (perm) 1479 3125 3052 1086 1330
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.90 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 34 257 22 0 582 56 81 27 13 44 26
RTOR Reduction (vph) 0 0 5 0 0 6 0 0 5 0 0 40
Lane Group Flow (vph) 0 41 274 0 0 632 0 0 116 0 0 101
Confl. Peds. (#/hr) 62 100 33 50 50
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 0% 3% 1% 0% 0% 3% 0% 0% 0% 8% 0% 0%
Turn Type Prot Prot NA NA Perm NA Perm NA
Protected Phases 7 7 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 5.2 57.6 57.6 20.2 20.2
Effective Green, g (s) 6.2 58.6 58.6 21.2 21.2
Actuated g/C Ratio 0.06 0.59 0.59 0.21 0.21
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 91 1831 1788 230 281
v/s Ratio Prot c0.03 0.09 c0.21
v/s Ratio Perm c0.11 0.08
v/c Ratio 0.45 0.15 0.35 0.51 0.36
Uniform Delay, d1 45.3 9.4 10.8 34.8 33.6
Progression Factor 1.00 1.00 0.42 1.00 1.00
Incremental Delay, d2 3.5 0.2 0.5 1.7 0.8
Delay (s) 48.8 9.6 5.1 36.5 34.4
Level of Service D A A D C
Approach Delay (s) 14.6 5.1 36.5 34.4
Approach LOS B A D C

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday PM Peak Hour

F:\9469\Traffic\Synchro\EX.PM.syn Synchro 8 Report
10/12/2014 Page 3

Movement SBR
Lane Configurations
Volume (vph) 67
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.95
Adj. Flow (vph) 71
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 33
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Queues Existing Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday PM Peak Hour

F:\9469\Traffic\Synchro\EX.PM.syn Synchro 8 Report
10/12/2014 Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 5 274 30 530 26 8 40 57
Lane Group Flow (vph) 6 308 40 562 0 46 0 155
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 6.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.0 53.0 11.0 53.0 33.0 33.0 33.0 33.0
Total Split (s) 14.0 53.0 14.0 53.0 33.0 33.0 33.0 33.0
Total Split (%) 14.0% 53.0% 14.0% 53.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.05 0.16 0.33 0.30 0.17 0.50
Control Delay 60.2 6.6 49.7 12.9 24.3 32.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 6.6 49.7 12.9 24.3 32.5
Queue Length 50th (m) 1.3 7.6 7.8 36.1 5.3 21.0
Queue Length 95th (m) m5.6 11.4 18.4 50.0 14.4 39.9
Internal Link Dist (m) 78.1 142.4 108.0 29.1
Turn Bay Length (m) 41.0 40.0
Base Capacity (vph) 151 1884 140 1886 352 399
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 0.04 0.16 0.29 0.30 0.13 0.39

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Winona Dr & St Clair Ave W
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 5 274 19 6 30 530 4 26 8 10 40 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 0.98
Frt 1.00 0.99 1.00 1.00 0.97 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99
Satd. Flow (prot) 1516 3107 1401 3114 1457 1479
Flt Permitted 0.95 1.00 0.95 1.00 0.82 0.91
Satd. Flow (perm) 1516 3107 1401 3114 1231 1359
Peak-hour factor, PHF 0.90 0.95 0.95 0.90 0.90 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 288 20 7 33 558 4 27 8 11 42 60
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 9 0 0 20
Lane Group Flow (vph) 6 304 0 0 40 562 0 0 37 0 0 135
Confl. Peds. (#/hr) 58 100 94 64 64
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 10% 3% 0% 4% 0% 0% 0% 2%
Turn Type Prot NA Prot Prot NA Perm NA Perm NA
Protected Phases 7 4 3 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 5.2 57.6 5.2 57.6 20.2 20.2
Effective Green, g (s) 6.2 58.6 6.2 58.6 21.2 21.2
Actuated g/C Ratio 0.06 0.59 0.06 0.59 0.21 0.21
Clearance Time (s) 5.0 6.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 93 1820 86 1824 260 288
v/s Ratio Prot 0.00 0.10 c0.03 c0.18
v/s Ratio Perm 0.03 c0.10
v/c Ratio 0.06 0.17 0.47 0.31 0.14 0.47
Uniform Delay, d1 44.2 9.5 45.3 10.5 32.0 34.5
Progression Factor 1.45 0.57 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.2 3.9 0.4 0.3 1.2
Delay (s) 64.2 5.6 49.2 10.9 32.3 35.7
Level of Service E A D B C D
Approach Delay (s) 6.7 13.4 32.3 35.7
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 50
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.95
Adj. Flow (vph) 53
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 94
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 3 11 0 0 1 0 0 0 96 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 3 12 0 0 1 0 0 0 101 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 3 12 1 101
Volume Left (vph) 0 12 1 0
Volume Right (vph) 3 0 0 0
Hadj (s) -0.60 0.20 0.20 0.02
Departure Headway (s) 3.5 4.3 4.2 4.0
Degree Utilization, x 0.00 0.01 0.00 0.11
Capacity (veh/h) 985 810 833 903
Control Delay (s) 6.5 7.4 7.2 7.4
Approach Delay (s) 6.5 7.4 7.2 7.4
Approach LOS A A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 22.3% ICU Level of Service A
Analysis Period (min) 15



APPENDIX C

Background Developments and Corridor Growth
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Diagram not drawn to scale

Signalized Intersection
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Figure C.2
Future Background Volumes - 836 St. Clair
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Diagram not drawn to scale
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Figure C.2
Future Background Volumes - 829 St. Clair
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APPENDIX D

Levels of Service – Future Background Traffic Conditions



Weekday A.M. Peak Hour



Queues Future Background Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour
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Lane Group EBL EBT WBT NBL NBT SBL SBT ø3
Lane Configurations
Volume (vph) 10 736 472 51 2 2 6
Lane Group Flow (vph) 18 877 548 0 73 0 16
Turn Type Prot NA NA Perm NA Perm NA
Protected Phases 7 4 8 2 6 3
Permitted Phases 2 6
Detector Phase 7 4 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0
Minimum Split (s) 11.0 53.0 53.0 33.0 33.0 33.0 33.0 11.0
Total Split (s) 14.0 53.0 53.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 14.0% 53.0% 53.0% 33.0% 33.0% 33.0% 33.0% 14%
Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None None None None None
v/c Ratio 0.16 0.49 0.30 0.24 0.05
Control Delay 45.4 15.6 6.2 26.3 20.1
Queue Delay 0.0 0.0 0.2 0.0 0.0
Total Delay 45.4 15.6 6.3 26.3 20.1
Queue Length 50th (m) 3.5 64.6 12.5 9.4 1.3
Queue Length 95th (m) 10.5 85.1 17.2 21.1 6.5
Internal Link Dist (m) 227.4 78.1 118.2 112.4
Turn Bay Length (m) 39.0
Base Capacity (vph) 142 1804 1851 364 379
Starvation Cap Reductn 0 0 504 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.49 0.41 0.20 0.04

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     1: Alberta Ave & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Future Background Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 6 10 736 53 0 472 22 51 2 13 2 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.0 3.5 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00
Frt 1.00 0.99 0.99 0.97 0.94
Flt Protected 0.95 1.00 1.00 0.96 0.99
Satd. Flow (prot) 1429 3077 3005 1561 1357
Flt Permitted 0.95 1.00 1.00 0.78 0.98
Satd. Flow (perm) 1429 3077 3005 1270 1335
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 11 818 59 0 524 24 57 2 14 2 7
RTOR Reduction (vph) 0 0 4 0 0 2 0 0 9 0 0 5
Lane Group Flow (vph) 0 18 873 0 0 546 0 0 64 0 0 11
Confl. Peds. (#/hr) 38 75 12 15 15
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 0% 10% 3% 2% 0% 6% 0% 0% 0% 0% 0% 17%
Turn Type Prot Prot NA NA Perm NA Perm NA
Protected Phases 7 7 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 3.3 55.6 57.6 22.1 22.1
Effective Green, g (s) 4.3 56.6 58.6 23.1 23.1
Actuated g/C Ratio 0.04 0.57 0.59 0.23 0.23
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 61 1741 1760 293 308
v/s Ratio Prot c0.01 c0.28 0.18
v/s Ratio Perm c0.05 0.01
v/c Ratio 0.30 0.50 0.31 0.22 0.03
Uniform Delay, d1 46.4 13.1 10.5 31.1 29.8
Progression Factor 1.00 1.00 0.51 1.00 1.00
Incremental Delay, d2 2.7 1.0 0.4 0.4 0.0
Delay (s) 49.1 14.2 5.8 31.5 29.9
Level of Service D B A C C
Approach Delay (s) 14.9 5.8 31.5 29.9
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 12.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Background Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour
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Movement SBR
Lane Configurations
Volume (vph) 6
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.90
Adj. Flow (vph) 7
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 12
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 17%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Queues Future Background Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday AM Peak Hour

F:\9469\Traffic\Synchro\FB.AM.syn Synchro 8 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 5 710 35 416 40 2 69 87
Lane Group Flow (vph) 6 829 47 463 0 59 0 216
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 6.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.0 53.0 11.0 53.0 33.0 33.0 33.0 33.0
Total Split (s) 14.0 53.0 14.0 53.0 33.0 33.0 33.0 33.0
Total Split (%) 14.0% 53.0% 14.0% 53.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.05 0.45 0.37 0.24 0.27 0.69
Control Delay 63.4 4.1 51.2 11.3 27.0 44.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.4 4.2 51.2 11.3 27.0 44.4
Queue Length 50th (m) 1.3 8.7 9.1 20.4 7.1 35.6
Queue Length 95th (m) m2.7 10.6 21.0 40.6 18.3 60.9
Internal Link Dist (m) 78.1 142.4 108.0 29.1
Turn Bay Length (m) 41.0 40.0
Base Capacity (vph) 151 1839 141 1901 261 374
Starvation Cap Reductn 0 78 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 0.04 0.47 0.33 0.24 0.23 0.58

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Winona Dr & St Clair Ave W
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 5 710 36 7 35 416 1 40 2 12 69 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 0.96
Frt 1.00 0.99 1.00 1.00 0.97 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.98
Satd. Flow (prot) 1516 3138 1411 3088 1292 1490
Flt Permitted 0.95 1.00 0.95 1.00 0.67 0.86
Satd. Flow (perm) 1516 3138 1411 3088 900 1305
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 789 40 8 39 462 1 44 2 13 77 97
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 10 0 0 9
Lane Group Flow (vph) 6 826 0 0 47 463 0 0 49 0 0 207
Confl. Peds. (#/hr) 58 69 70 100 100
Confl. Bikes (#/hr)
Heavy Vehicles (%) 0% 1% 6% 0% 9% 4% 0% 20% 0% 0% 4% 1%
Turn Type Prot NA Prot Prot NA Perm NA Perm NA
Protected Phases 7 4 3 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 3.3 55.6 5.3 57.6 22.1 22.1
Effective Green, g (s) 4.3 56.6 6.3 58.6 23.1 23.1
Actuated g/C Ratio 0.04 0.57 0.06 0.59 0.23 0.23
Clearance Time (s) 5.0 6.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 65 1776 88 1809 207 301
v/s Ratio Prot 0.00 c0.26 c0.03 0.15
v/s Ratio Perm 0.05 c0.16
v/c Ratio 0.09 0.47 0.53 0.26 0.24 0.69
Uniform Delay, d1 46.0 12.8 45.4 10.1 31.3 35.1
Progression Factor 1.50 0.24 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.8 6.1 0.3 0.6 6.4
Delay (s) 69.7 3.8 51.5 10.4 31.9 41.5
Level of Service E A D B C D
Approach Delay (s) 4.3 14.2 31.9 41.5
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 13.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 38
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.90
Adj. Flow (vph) 42
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 70
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 5%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 18 0 0 2 0 0 0 153 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 0 20 0 0 2 0 0 0 170 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 0 20 2 170
Volume Left (vph) 0 20 2 0
Volume Right (vph) 0 0 0 0
Hadj (s) 0.00 0.20 0.20 0.05
Departure Headway (s) 4.3 4.5 4.3 4.0
Degree Utilization, x 0.00 0.02 0.00 0.19
Capacity (veh/h) 811 772 814 891
Control Delay (s) 7.3 7.6 7.3 7.9
Approach Delay (s) 0.0 7.6 7.3 7.9
Approach LOS A A A A

Intersection Summary
Delay 7.9
Level of Service A
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15



Weekday P.M. Peak Hour



Queues Future Background Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday PM Peak Hour

F:\9469\Traffic\Synchro\FB.PM.syn Synchro 8 Report
15/12/2014 Page 1

Lane Group EBL EBT WBT NBL NBT SBL SBT ø3
Lane Configurations
Volume (vph) 31 330 643 77 26 42 25
Lane Group Flow (vph) 41 369 733 0 121 0 141
Turn Type Prot NA NA Perm NA Perm NA
Protected Phases 7 4 8 2 6 3
Permitted Phases 2 6
Detector Phase 7 4 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0
Minimum Split (s) 11.0 53.0 53.0 33.0 33.0 33.0 33.0 11.0
Total Split (s) 14.0 53.0 53.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 14.0% 53.0% 53.0% 33.0% 33.0% 33.0% 33.0% 14%
Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None None None None None
v/c Ratio 0.32 0.19 0.39 0.51 0.44
Control Delay 49.1 11.8 5.7 38.9 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 11.8 5.7 38.9 23.7
Queue Length 50th (m) 8.0 21.5 13.5 18.9 14.2
Queue Length 95th (m) 18.8 31.6 17.2 36.3 31.4
Internal Link Dist (m) 227.4 78.1 118.2 112.4
Turn Bay Length (m) 39.0
Base Capacity (vph) 147 1903 1859 308 409
Starvation Cap Reductn 0 0 103 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.28 0.19 0.42 0.39 0.34

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     1: Alberta Ave & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Future Background Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday PM Peak Hour
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 6 31 330 21 0 643 53 77 26 12 42 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.0 3.5 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 0.99 0.99 0.99 0.97
Flpb, ped/bikes 1.00 1.00 1.00 0.98 0.99
Frt 1.00 0.99 0.99 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.97 0.98
Satd. Flow (prot) 1479 3138 3061 1559 1484
Flt Permitted 0.95 1.00 1.00 0.67 0.88
Satd. Flow (perm) 1479 3138 3061 1086 1330
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.90 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 34 347 22 0 677 56 81 27 13 44 26
RTOR Reduction (vph) 0 0 4 0 0 5 0 0 5 0 0 40
Lane Group Flow (vph) 0 41 365 0 0 728 0 0 116 0 0 101
Confl. Peds. (#/hr) 62 100 33 50 50
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 0% 3% 1% 0% 0% 3% 0% 0% 0% 8% 0% 0%
Turn Type Prot Prot NA NA Perm NA Perm NA
Protected Phases 7 7 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 5.2 57.6 57.6 20.2 20.2
Effective Green, g (s) 6.2 58.6 58.6 21.2 21.2
Actuated g/C Ratio 0.06 0.59 0.59 0.21 0.21
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 91 1838 1793 230 281
v/s Ratio Prot c0.03 0.12 c0.24
v/s Ratio Perm c0.11 0.08
v/c Ratio 0.45 0.20 0.41 0.51 0.36
Uniform Delay, d1 45.3 9.7 11.2 34.8 33.6
Progression Factor 1.00 1.00 0.39 1.00 1.00
Incremental Delay, d2 3.5 0.2 0.7 1.7 0.8
Delay (s) 48.8 9.9 5.0 36.5 34.4
Level of Service D A A D C
Approach Delay (s) 13.8 5.0 36.5 34.4
Approach LOS B A D C

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Background Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday PM Peak Hour
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Movement SBR
Lane Configurations
Volume (vph) 67
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.95
Adj. Flow (vph) 71
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 33
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



Queues Future Background Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday PM Peak Hour
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 5 360 30 620 26 8 40 57
Lane Group Flow (vph) 6 399 40 657 0 46 0 155
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 6.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.0 53.0 11.0 53.0 33.0 33.0 33.0 33.0
Total Split (s) 14.0 53.0 14.0 53.0 33.0 33.0 33.0 33.0
Total Split (%) 14.0% 53.0% 14.0% 53.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.05 0.21 0.33 0.35 0.17 0.50
Control Delay 61.8 5.9 49.7 13.5 24.3 32.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.8 5.9 49.7 13.5 24.3 32.5
Queue Length 50th (m) 1.3 8.6 7.8 43.8 5.3 21.0
Queue Length 95th (m) m5.6 12.1 18.4 59.7 14.4 39.9
Internal Link Dist (m) 78.1 142.4 108.0 29.1
Turn Bay Length (m) 41.0 40.0
Base Capacity (vph) 151 1889 140 1886 352 399
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 0.04 0.21 0.29 0.35 0.13 0.39

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Winona Dr & St Clair Ave W
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 5 360 19 6 30 620 4 26 8 10 40 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.96
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 0.98
Frt 1.00 0.99 1.00 1.00 0.97 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99
Satd. Flow (prot) 1516 3117 1401 3115 1457 1479
Flt Permitted 0.95 1.00 0.95 1.00 0.82 0.91
Satd. Flow (perm) 1516 3117 1401 3115 1231 1359
Peak-hour factor, PHF 0.90 0.95 0.95 0.90 0.90 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 379 20 7 33 653 4 27 8 11 42 60
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 9 0 0 20
Lane Group Flow (vph) 6 396 0 0 40 657 0 0 37 0 0 135
Confl. Peds. (#/hr) 58 100 94 64 64
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 10% 3% 0% 4% 0% 0% 0% 2%
Turn Type Prot NA Prot Prot NA Perm NA Perm NA
Protected Phases 7 4 3 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 5.2 57.6 5.2 57.6 20.2 20.2
Effective Green, g (s) 6.2 58.6 6.2 58.6 21.2 21.2
Actuated g/C Ratio 0.06 0.59 0.06 0.59 0.21 0.21
Clearance Time (s) 5.0 6.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 93 1826 86 1825 260 288
v/s Ratio Prot 0.00 0.13 c0.03 c0.21
v/s Ratio Perm 0.03 c0.10
v/c Ratio 0.06 0.22 0.47 0.36 0.14 0.47
Uniform Delay, d1 44.2 9.8 45.3 10.9 32.0 34.5
Progression Factor 1.49 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 3.9 0.6 0.3 1.2
Delay (s) 66.1 5.0 49.2 11.4 32.3 35.7
Level of Service E A D B C D
Approach Delay (s) 5.9 13.6 32.3 35.7
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 14.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 50
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.95
Adj. Flow (vph) 53
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 94
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis Future Background Traffic Conditions
3: Winona Dr & Driveway Access/Barrie Ave Weekday PM Peak Hour
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 3 11 0 0 1 0 0 0 96 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 3 12 0 0 1 0 0 0 101 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 3 12 1 101
Volume Left (vph) 0 12 1 0
Volume Right (vph) 3 0 0 0
Hadj (s) -0.60 0.20 0.20 0.02
Departure Headway (s) 3.5 4.3 4.2 4.0
Degree Utilization, x 0.00 0.01 0.00 0.11
Capacity (veh/h) 985 810 833 903
Control Delay (s) 6.5 7.4 7.2 7.4
Approach Delay (s) 6.5 7.4 7.2 7.4
Approach LOS A A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 22.3% ICU Level of Service A
Analysis Period (min) 15
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Trip Distribution and Assignment of Site Traffic
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Site Traffic - Residential Inbound Assignment
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Diagram not drawn to scale

Signalized Intersection
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Figure E.2
Site Traffic -  Residential Outbound Assignment
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Diagram not drawn to scale

Signalized Intersection

Stop Control

Dedicated Streetcar Lane

Figure E.3
Site Traffic - Retail Inbound Assignment
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Diagram not drawn to scale
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Figure E.4
Site Traffic -  Retail Outbound Assignment
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Levels of Service – Future Total Traffic Conditions



Weekday A.M. Peak Hour



Queues Future Total Traffic Conditions
1: Alberta Ave & St Clair Ave W Weekday AM Peak Hour
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Lane Group EBL EBT WBT NBL NBT SBL SBT ø3
Lane Configurations
Volume (vph) 28 736 472 51 2 38 6
Lane Group Flow (vph) 38 877 568 0 73 0 90
Turn Type Prot NA NA Perm NA Perm NA
Protected Phases 7 4 8 2 6 3
Permitted Phases 2 6
Detector Phase 7 4 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0
Minimum Split (s) 11.0 53.0 53.0 33.0 33.0 33.0 33.0 11.0
Total Split (s) 14.0 53.0 53.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 14.0% 53.0% 53.0% 33.0% 33.0% 33.0% 33.0% 14%
Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None None None None None
v/c Ratio 0.31 0.49 0.32 0.24 0.29
Control Delay 49.1 15.6 6.6 26.5 19.5
Queue Delay 0.0 0.0 0.1 0.0 0.0
Total Delay 49.1 15.6 6.7 26.5 19.5
Queue Length 50th (m) 7.4 64.6 12.8 9.4 7.5
Queue Length 95th (m) 17.8 85.1 16.8 21.1 20.7
Internal Link Dist (m) 227.4 78.1 118.2 45.9
Turn Bay Length (m) 39.0
Base Capacity (vph) 140 1804 1755 358 366
Starvation Cap Reductn 0 0 272 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.27 0.49 0.38 0.20 0.25

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated

Splits and Phases:     1: Alberta Ave & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Future Total Traffic Conditions
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F:\9469\Traffic\Synchro\FT.AM.syn Synchro 8 Report
11/09/2015 Page 2

Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 6 28 736 53 0 472 40 51 2 13 38 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.0 3.5 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 0.99 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 0.99
Frt 1.00 0.99 0.99 0.97 0.94
Flt Protected 0.95 1.00 1.00 0.96 0.98
Satd. Flow (prot) 1402 3077 2986 1563 1394
Flt Permitted 0.95 1.00 1.00 0.77 0.84
Satd. Flow (perm) 1402 3077 2986 1251 1203
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 7 31 818 59 0 524 44 57 2 14 42 7
RTOR Reduction (vph) 0 0 4 0 0 5 0 0 9 0 0 32
Lane Group Flow (vph) 0 38 873 0 0 563 0 0 64 0 0 58
Confl. Peds. (#/hr) 38 75 12 15 15
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 0% 10% 3% 2% 0% 6% 0% 0% 0% 0% 0% 17%
Turn Type Prot Prot NA NA Perm NA Perm NA
Protected Phases 7 7 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 5.2 55.6 55.7 22.1 22.1
Effective Green, g (s) 6.2 56.6 56.7 23.1 23.1
Actuated g/C Ratio 0.06 0.57 0.57 0.23 0.23
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 86 1741 1693 288 277
v/s Ratio Prot c0.03 c0.28 0.19
v/s Ratio Perm c0.05 0.05
v/c Ratio 0.44 0.50 0.33 0.22 0.21
Uniform Delay, d1 45.2 13.1 11.6 31.2 31.1
Progression Factor 1.00 1.00 0.48 1.00 1.00
Incremental Delay, d2 3.6 1.0 0.5 0.4 0.4
Delay (s) 48.8 14.2 6.0 31.6 31.5
Level of Service D B A C C
Approach Delay (s) 15.6 6.0 31.6 31.5
Approach LOS B A C C

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 37
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.90
Adj. Flow (vph) 41
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 12
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 17%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 5 746 35 434 40 2 69 87
Lane Group Flow (vph) 6 869 47 483 0 59 0 216
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 6.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.0 53.0 11.0 53.0 33.0 33.0 33.0 33.0
Total Split (s) 14.0 53.0 14.0 53.0 33.0 33.0 33.0 33.0
Total Split (%) 14.0% 53.0% 14.0% 53.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.05 0.47 0.37 0.27 0.27 0.69
Control Delay 62.6 5.1 51.2 13.0 27.0 44.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 5.1 51.2 13.0 27.0 44.4
Queue Length 50th (m) 1.3 12.3 9.1 30.2 7.1 35.6
Queue Length 95th (m) m2.9 15.5 21.0 42.6 18.3 60.9
Internal Link Dist (m) 78.1 142.4 108.0 29.1
Turn Bay Length (m) 41.0 40.0
Base Capacity (vph) 151 1840 141 1811 261 374
Starvation Cap Reductn 0 77 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 0.04 0.49 0.33 0.27 0.23 0.58

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 93 (93%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Winona Dr & St Clair Ave W
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Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 5 746 36 7 35 434 1 40 2 12 69 87
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.96 0.96
Frt 1.00 0.99 1.00 1.00 0.97 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.96 0.98
Satd. Flow (prot) 1516 3140 1411 3088 1292 1490
Flt Permitted 0.95 1.00 0.95 1.00 0.67 0.86
Satd. Flow (perm) 1516 3140 1411 3088 900 1305
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 6 829 40 8 39 482 1 44 2 13 77 97
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 10 0 0 9
Lane Group Flow (vph) 6 866 0 0 47 483 0 0 49 0 0 207
Confl. Peds. (#/hr) 58 69 70 100 100
Confl. Bikes (#/hr)
Heavy Vehicles (%) 0% 1% 6% 0% 9% 4% 0% 20% 0% 0% 4% 1%
Turn Type Prot NA Prot Prot NA Perm NA Perm NA
Protected Phases 7 4 3 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 5.2 55.6 5.3 55.7 22.1 22.1
Effective Green, g (s) 6.2 56.6 6.3 56.7 23.1 23.1
Actuated g/C Ratio 0.06 0.57 0.06 0.57 0.23 0.23
Clearance Time (s) 5.0 6.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 93 1777 88 1750 207 301
v/s Ratio Prot 0.00 c0.28 c0.03 0.16
v/s Ratio Perm 0.05 c0.16
v/c Ratio 0.06 0.49 0.53 0.28 0.24 0.69
Uniform Delay, d1 44.2 13.0 45.4 11.1 31.3 35.1
Progression Factor 1.51 0.29 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.9 6.1 0.4 0.6 6.4
Delay (s) 66.8 4.7 51.5 11.5 31.9 41.5
Level of Service E A D B C D
Approach Delay (s) 5.1 15.1 31.9 41.5
Approach LOS A B C D

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 38
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.90
Adj. Flow (vph) 42
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 70
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 5%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 0 18 0 0 2 0 0 0 153 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 0 20 0 0 2 0 0 0 170 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 0 20 2 170
Volume Left (vph) 0 20 2 0
Volume Right (vph) 0 0 0 0
Hadj (s) 0.00 0.20 0.20 0.05
Departure Headway (s) 4.3 4.5 4.3 4.0
Degree Utilization, x 0.00 0.02 0.00 0.19
Capacity (veh/h) 811 772 814 891
Control Delay (s) 7.3 7.6 7.3 7.9
Approach Delay (s) 0.0 7.6 7.3 7.9
Approach LOS A A A A

Intersection Summary
Delay 7.9
Level of Service A
Intersection Capacity Utilization 28.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 67 0 34 36 0 14
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 74 0 38 40 0 16
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 70
pX, platoon unblocked
vC, conflicting volume 73 58 78
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 73 58 78
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 92 100 100
cM capacity (veh/h) 935 1014 1534

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 74 78 16
Volume Left 74 0 0
Volume Right 0 40 0
cSH 935 1700 1534
Volume to Capacity 0.08 0.05 0.00
Queue Length 95th (m) 2.1 0.0 0.0
Control Delay (s) 9.2 0.0 0.0
Lane LOS A
Approach Delay (s) 9.2 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 14.4% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT WBT NBL NBT SBL SBT ø3
Lane Configurations
Volume (vph) 78 319 633 77 26 86 25
Lane Group Flow (vph) 94 358 774 0 121 0 233
Turn Type Prot NA NA Perm NA Perm NA
Protected Phases 7 4 8 2 6 3
Permitted Phases 2 6
Detector Phase 7 4 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 7.0 7.0 7.0 7.0 7.0 6.0
Minimum Split (s) 11.0 53.0 53.0 33.0 33.0 33.0 33.0 11.0
Total Split (s) 14.0 53.0 53.0 33.0 33.0 33.0 33.0 14.0
Total Split (%) 14.0% 53.0% 53.0% 33.0% 33.0% 33.0% 33.0% 14%
Yellow Time (s) 3.0 4.0 4.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None C-Max C-Max None None None None None
v/c Ratio 0.65 0.19 0.45 0.54 0.71
Control Delay 65.1 12.0 6.2 39.7 39.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 65.1 12.0 6.2 39.7 39.2
Queue Length 50th (m) 18.8 20.7 13.1 19.2 32.1
Queue Length 95th (m) #41.5 30.6 16.7 37.2 58.6
Internal Link Dist (m) 227.4 78.1 118.2 45.9
Turn Bay Length (m) 39.0
Base Capacity (vph) 150 1863 1705 279 393
Starvation Cap Reductn 0 0 38 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 0.19 0.46 0.43 0.59

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     1: Alberta Ave & St Clair Ave W
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Movement EBU EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 6 78 319 21 0 633 103 77 26 12 86 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.0 3.5 3.5 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 0.99 0.99
Frt 1.00 0.99 0.98 0.99 0.93
Flt Protected 0.95 1.00 1.00 0.97 0.98
Satd. Flow (prot) 1475 3142 3024 1586 1510
Flt Permitted 0.95 1.00 1.00 0.60 0.83
Satd. Flow (perm) 1475 3142 3024 984 1278
Peak-hour factor, PHF 0.90 0.90 0.95 0.95 0.90 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 7 87 336 22 0 666 108 81 27 13 91 26
RTOR Reduction (vph) 0 0 4 0 0 11 0 0 5 0 0 39
Lane Group Flow (vph) 0 94 354 0 0 763 0 0 116 0 0 194
Confl. Peds. (#/hr) 38 75 12 15 15
Confl. Bikes (#/hr) 2 2
Heavy Vehicles (%) 0% 3% 1% 0% 0% 3% 0% 0% 0% 8% 0% 0%
Turn Type Prot Prot NA NA Perm NA Perm NA
Protected Phases 7 7 4 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 7.4 56.2 54.0 21.6 21.6
Effective Green, g (s) 8.4 57.2 55.0 22.6 22.6
Actuated g/C Ratio 0.08 0.57 0.55 0.23 0.23
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 123 1797 1663 222 288
v/s Ratio Prot c0.06 0.11 c0.25
v/s Ratio Perm 0.12 c0.15
v/c Ratio 0.76 0.20 0.46 0.52 0.67
Uniform Delay, d1 44.8 10.3 13.5 34.0 35.3
Progression Factor 1.00 1.00 0.36 1.00 1.00
Incremental Delay, d2 24.1 0.2 0.9 2.2 6.1
Delay (s) 68.9 10.6 5.8 36.2 41.5
Level of Service E B A D D
Approach Delay (s) 22.7 5.8 36.2 41.5
Approach LOS C A D D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 110
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.95
Adj. Flow (vph) 116
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 12
Confl. Bikes (#/hr) 4
Heavy Vehicles (%) 1%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 5 392 30 660 26 8 40 57
Lane Group Flow (vph) 6 433 40 699 0 46 0 155
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Detector Phase 7 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 7.0 6.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 11.0 53.0 11.0 53.0 33.0 33.0 33.0 33.0
Total Split (s) 14.0 53.0 14.0 53.0 33.0 33.0 33.0 33.0
Total Split (%) 14.0% 53.0% 14.0% 53.0% 33.0% 33.0% 33.0% 33.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None C-Max None C-Max None None None None
v/c Ratio 0.04 0.23 0.33 0.40 0.16 0.47
Control Delay 56.4 8.0 49.7 15.4 23.9 31.1
Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0
Total Delay 56.4 8.1 49.7 15.4 23.9 31.1
Queue Length 50th (m) 1.3 13.6 7.8 48.4 5.3 21.0
Queue Length 95th (m) m5.0 18.6 18.4 64.2 14.4 39.9
Internal Link Dist (m) 78.1 142.4 108.0 29.1
Turn Bay Length (m) 41.0 40.0
Base Capacity (vph) 154 1848 140 1745 355 399
Starvation Cap Reductn 0 486 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 0.04 0.32 0.29 0.40 0.13 0.39

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 88 (88%), Referenced to phase 4:EBT and 8:WBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Winona Dr & St Clair Ave W



HCM Signalized Intersection Capacity Analysis Future Total Traffic Conditions
2: Winona Dr & St Clair Ave W Weekday PM Peak Hour

F:\9469\Traffic\Synchro\FT.PM.syn Synchro 8 Report
11/09/2015 Page 5

Movement EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL SBT
Lane Configurations
Volume (vph) 5 392 19 6 30 660 4 26 8 10 40 57
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 3.0 3.5 3.5 3.0 3.0 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Total Lost time (s) 4.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 0.97
Frt 1.00 0.99 1.00 1.00 0.97 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 0.99
Satd. Flow (prot) 1516 3119 1401 3116 1459 1477
Flt Permitted 0.95 1.00 0.95 1.00 0.83 0.91
Satd. Flow (perm) 1516 3119 1401 3116 1241 1360
Peak-hour factor, PHF 0.90 0.95 0.95 0.90 0.90 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 6 413 20 7 33 695 4 27 8 11 42 60
RTOR Reduction (vph) 0 3 0 0 0 0 0 0 9 0 0 20
Lane Group Flow (vph) 6 430 0 0 40 699 0 0 37 0 0 135
Confl. Peds. (#/hr) 58 69 70 100 100
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 2% 0% 0% 10% 3% 0% 4% 0% 0% 0% 2%
Turn Type Prot NA Prot Prot NA Perm NA Perm NA
Protected Phases 7 4 3 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 7.4 56.2 5.2 54.0 21.6 21.6
Effective Green, g (s) 8.4 57.2 6.2 55.0 22.6 22.6
Actuated g/C Ratio 0.08 0.57 0.06 0.55 0.23 0.23
Clearance Time (s) 5.0 6.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 1784 86 1713 280 307
v/s Ratio Prot 0.00 0.14 c0.03 c0.22
v/s Ratio Perm 0.03 c0.10
v/c Ratio 0.05 0.24 0.47 0.41 0.13 0.44
Uniform Delay, d1 42.1 10.6 45.3 13.1 30.9 33.3
Progression Factor 1.37 0.63 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.3 3.9 0.7 0.2 1.0
Delay (s) 57.7 7.0 49.2 13.8 31.1 34.3
Level of Service E A D B C C
Approach Delay (s) 7.7 15.7 31.1 34.3
Approach LOS A B C C

Intersection Summary
HCM 2000 Control Delay 15.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBR
Lane Configurations
Volume (vph) 50
Ideal Flow (vphpl) 1900
Lane Width 3.5
Total Lost time (s)
Lane Util. Factor
Frpb, ped/bikes
Flpb, ped/bikes
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Peak-hour factor, PHF 0.95
Adj. Flow (vph) 53
RTOR Reduction (vph) 0
Lane Group Flow (vph) 0
Confl. Peds. (#/hr) 70
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 2%
Turn Type
Protected Phases
Permitted Phases
Actuated Green, G (s)
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)
Lane Grp Cap (vph)
v/s Ratio Prot
v/s Ratio Perm
v/c Ratio
Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay (s)
Level of Service
Approach Delay (s)
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 0 0 3 11 0 0 1 0 0 0 96 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 3 12 0 0 1 0 0 0 101 0

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 3 12 1 101
Volume Left (vph) 0 12 1 0
Volume Right (vph) 3 0 0 0
Hadj (s) -0.60 0.20 0.20 0.02
Departure Headway (s) 3.5 4.3 4.2 4.0
Degree Utilization, x 0.00 0.01 0.00 0.11
Capacity (veh/h) 985 810 833 903
Control Delay (s) 6.5 7.4 7.2 7.4
Approach Delay (s) 6.5 7.4 7.2 7.4
Approach LOS A A A A

Intersection Summary
Delay 7.4
Level of Service A
Intersection Capacity Utilization 25.1% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 87 0 110 97 0 134
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 92 0 116 102 0 141
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 70
pX, platoon unblocked
vC, conflicting volume 308 167 218
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 308 167 218
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 87 100 100
cM capacity (veh/h) 688 883 1364

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 92 218 141
Volume Left 92 0 0
Volume Right 0 102 0
cSH 688 1700 1364
Volume to Capacity 0.13 0.13 0.00
Queue Length 95th (m) 3.7 0.0 0.0
Control Delay (s) 11.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 23.2% ICU Level of Service A
Analysis Period (min) 15
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Truck Path Analyses
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