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1.0  INTRODUCTION AND BACKGROUND

LEA Consulting Limited (LEA) was retained by Osgood Properties to prepare a Traffic Impact Study for
a residential infill development located at 2313 & 2323 Lake Shore Boulevard West, in the City of
Toronto (herein referred to as the “subject site”). This Traffic Impact Study has been prepared for a
Zoning Bylaw Amendment application. Figure 1-1 below illustrates the site location.

Source: Google Earth, December 2013

Figure 1-1: Site Location

The development proposal is for residential uses and will consist of one building with 241 residential
units. Table 1-1 provides detailed statistics of the subject site.

Subject Site
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Unit Count
1 Bedroom 72
1 Bedroom + Den 69
2 Bedroom 85
2 Storey Suite 15
Total (units or m2) 241

Table 1-1: Site Statistics

For the 5 year horizon interim site access will be provided from Lake Shore Boulevard via two
driveways which currently serve the existing apartment towers fronting Lake Shore Boulevard West.
Aligned to the north and south of the existing apartment buildings, these access driveways lead to a
covered at-grade loading area (located on the north side of the proposed development) and the
underground residential parking garage (located on the south side of the proposed development). The site
plan with interim access is illustrated in Figure 1-2.

Once the Mimico by-the-Lake Secondary Plan is completed and Precinct A of this plan is at full build
out, the northerly site access will be modified such that the access out to Lake Shore Boulevard West will
potentially be converted to a public road, forming a new public road loop further to the north enabling
connectivity from Precinct A (see Section 2.0 for additional information on the Mimico by-the-Lake
Secondary Plan). Figure 1-3 illustrates the longer term site access with the proposed adjacent Precinct A
plan.
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Source: Richmond Architects Ltd., August 2014

Figure 1-2: Site Plan (5 year horizon)

Lake Shore Boulevard West
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Source: Richmond Architects Ltd., August 2014

Figure 1-3: Site Plan (Future)

Lake Shore Boulevard West
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2.0 MIMICO BY-THE-LAKE SECONDARY PLAN
In the vicinity of the site, the draft Mimico By-the-Lake Secondary Plan proposes a new public local
street that aligns parallel to Lake Ontario and loops back to Lake Shore Boulevard West in five locations.
The alignment of this proposed local street would impact the south part of the subject site, thus,
removing the opportunity for infill development. The Mimico 20/20 Land Use Study – Transportation
Final Report prepared by HDR for the City of Toronto, dated November 2012, suggests that the
contemplated link through Princinct B is idendified as a proposed or potential street right-of-way and
was not identified as a necessary link with regard to traffic capacity in the area. Figure 2-1 illustrates the
Mimico 20/20 proposed precinct plan with the proposed new local road location illustrated in blue.

Figure 2-1: Mimico 20/20 Proposed Precinct Plan with Proposed New Public Road Locations

For the purpose of this traffic impact study, it has been assumed that the link through the subject site
would not be provided.

Subject Site

Proposed New Local Road
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3.0 EXISTING TRAFFIC CONDITIONS

3.1   EXISTING ROAD NETWORK

The following provides a description and classification of each roadway within the study area. Figure
3-1 illustrates the existing lane configuration within the study area.

Lake Shore Boulevard West is classified as a major arterial as per the City of Toronto’s Road
Classification System with a posted speed limit of 50 km/h. Within the vicinity of the subject site, Lake
Shore Boulevard West generally consists of a four-lane cross-section with streetcar tracks running in the
middle two lanes. On-street paid street parking is located in sections along both the north and south sides
of the road.

Mimico Avenue is classified as a collector road and has a posted speed limit of 40km/h. Mimico Avenue
is a one-way single lane street in the westbound direction. On-street parking is located on the north side
of the street.  To the east,  Mimico Avenue terminates at Lake Shore Boulevard West and to the west,  it
terminates at Royal York Road.

Superior Avenue is classified as a local road and has a two-lane cross-section within the study area.
Superior Avenue runs from Superior Park and terminates at Cavell Avenue.

Burlington Street is classified as a local road and has a two-lane cross-section within the study area.
Burlington Street runs from Lake Shore Boulevard West and terminates at Manchester Park.

Legion Road is classified as a local road and generally has a two-lane cross-section within the study area
with exclusive left-turn and right-turn lanes at Lake Shore Boulevard West.
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Figure 3-1: Existing Lane Configuration

3.2   EXISTING TRANSIT SERVICES

Existing Transit routes within the study area include the following route names and numbers:

TTC Streetcar Routes

· 501 Queen (routes from Long Branch Loop in the west, travels along Lake Shore Boulevard then
Queen Street West, terminates at Neville Park Loop in the east)

· 508 Lake Shore (routes from Long Branch Loop in the west, travels along Lake Shore
Boulevard then King Street West, terminates at Parliament Street in the east)

TTC Bus Routes

· 76 Royal York South (routes from Royal York Subway (Bloor-Danforth Subway) along Royal
York Road south to Lake Shore Boulevard West)

· 145/145A Downtown/Humber Bay Express (routes from Kipling Avenue in the west to Jarvis
Street in the east) Additional cash fare or downtown express metropass sticker required on this
route.

GO Train/Bus Route

· Lakeshore West (routes from Hamilton in the west and terminates at Union Station)

The transit services within the surrounding area are illustrated in Figure 3-2.
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Source: TTC System Map, accessed December 2013

Figure 3-2: Toronto Transit Commission System Map

Subject Site



2313 & 2323 Lake Shore Boulevard West: Residential Infill Development
Traffic Impact Study

October 2014

9

3.3 TRAFFIC DATA COLLECTION

In order to evaluate the existing traffic conditions, LEA conducted turning movement counts at the
intersections of Mimico Avenue and Lake Shore Boulevard West, Burlington Street. and Lake Shore
Boulevard West., as well as two intersections of the driveways connecting the proposed site and Lake
Shore Boulevard West. The survey was conducted on Thursday, November 28th 2013, between 7:00 to
9:30 a.m. and 4:00 to 6:00 p.m. LEA obtained traffic counts for the intersections of Superior Avenue and
Lake Shore Boulevard West, Burlington Street and Lake Shore Boulevard West, and  Legion Road and
Lake Shore Boulevard West from the City of Toronto. Table 3-1 summarizes the sources and dates of
the traffic data utilized in this study. Existing Traffic Counts can be found in Appendix A.

Intersection Control Type Date of Survey Source
Mimico Avenue and

Lake Shore Boulevard West Signalized November 28, 2013 LEA Consulting Ltd.

Superior Avenue and
Lake Shore Boulevard West Signalized April 26, 2012 City of Toronto

West Driveway and
Lake Shore Boulevard West Unsignalized November 28, 2013 LEA Consulting Ltd.

Burlington Street and
Lake Shore Boulevard West Signalized

November 28, 2013 LEA Consulting Ltd.
April 26, 2012 City of Toronto

East Driveway and
 Lake Shore Boulevard West Unsignalized November 28, 2013 LEA Consulting Ltd.

Legion Road and
Lake Shore Boulevard West Signalized April 26, 2012 City of Toronto

Table 3-1: Existing Traffic Data Source

Current Conditions
Through on-site observation and online confirmation (http://www.ttc.ca) it has been determined that the
Lake Shore Boulevard West streetcar lane were under construction within the study area during LEA’s
traffic count. Two lanes of Lake Shore Boulevard West are blocked as a result of this construction. The
Lake Shore Boulevard West traffic volumes at Mimico Avenue and Lake Shore Boulevard counted by
LEA was adjusted in the eastbound direction during the weekday a.m. peak hour and westbound
direction during the weekday p.m. peak hour based on a comparison of traffic turning movement data
obtained from the City of Toronto for Burlington Street and Lake Shore Boulevard West with the count
conducted by LEA at the same intersection. Similarly the weekday a.m. peak hour eastbound volumes
and weekday p.m. peak hour westbound volumes were maintained from the City traffic count at
Burlington Street and Lake Shore Boulevard West while the traffic volumes obtained in the LEA count
were applied for all other movements. Traffic counts obtained from the City of Toronto remain
unadjusted at other study area intersections.

Figure 3-3 illustrates the balanced existing traffic volumes for the weekday a.m. and p.m. peak hours.

http://www.ttc.ca/
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Figure 3-3: Existing Traffic Volumes Weekday A.M. (P.M.) Peak Hours
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3.4   INTERSECTION CAPACITY ANALYSES

Intersection capacity analyses were conducted for the existing traffic conditions using Synchro Version
8.0 Software (Build 804) based on the methodology outlined in the Highway Capacity Manual (2000).
Input parameters are in accordance with the City of Toronto Synchro Guidelines. Signal timing plans,
obtained from the City of Toronto, were incorporated into the analyses. Table 3-2 below summarizes the
results of the existing traffic capacity analysis. Detailed results of the existing traffic capacity analysis
can be found in Appendix B.

Intersection
Overall Movements of Interest

(v/c > 0.85, or LOS worse than "E")

V/C Delay
(s) LOS Movement V/C Delay (s) LOS Queue (m)

50th 95th
Weekday A.M. Peak Hour

Lake Shore Blvd W
& Mimico Ave 0.39 2.3 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.42 13.0 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.39 5.0 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.73 9.8 A

Weekday P.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.39 2.1 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.65 15.4 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.38 6.9 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.68 8.6 A - - - - - -

Table 3-2: Signalized Levels of Service – Existing Traffic Condition

Analysis results indicate that all signalized intersections, within the study area, operate at acceptable
levels of service during the weekday a.m. and p.m. peak hours under existing traffic conditions. There
are no identifiable critical movements during either the weekday a.m. or weekday p.m. peak hours.

Table 3-3 summarizes the results of the unsignalized intersection analysis.
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Intersection Movement of
Interest

Flow
Rate
(vph)

Capacity
(vph)

Control
Delay (s)

95th Queue
(m) V/C LOS

Weekday A.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 2 780 0.2 0.1 0.00 A
WBLR 27 453 13.5 1.5 0.06 B

North Driveway
& Lake Shore Blvd W

SBTL 1 810 0.1 0.0 0.00 A
WBLR 6 318 16.5 0.4 0.02 C

Weekday P.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 18 1030 0.6 0.4 0.02 A
WBLR 17 499 12.5 0.8 0.03 B

North Driveway
& Lake Shore Blvd W

SBTL 6 1051 0.2 0.1 0.01 A
WBLR 3 231 20.8 0.3 0.01 C

Table 3-3: Unsignalized Levels of Service – Existing Traffic Condition

Analysis results indicate that the South Driveway and Lake Shore Boulevard West unsignalized
intersection is operating without constraint or delay along Lake Shore Boulevard West and with minimal
delay for the outbound movement during the weekday a.m. and p.m. peak hours. The intersection of
North Driveway and Lake Shore Boulevard West is operating at acceptable levels of service under
existing traffic condition. The northbound left and right movements are experiencing delays of 16.5
seconds and 20.8 seconds during weekday a.m. and p.m. peak hour respectively.
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4.0  FUTURE BACKGROUND TRAFFIC

For future traffic conditions, this traffic impact study considers a five-year horizon to the year 2018. The
sections below outline future background traffic condition assumptions including general corridor traffic
growth and site traffic generated by background developments in the area.

4.1 BACKGROUND DEVELOPMENTS

In order to be consistent with the Mimico 20/20 Land Use Study- Transportation Final Report, a 0%
background regional growth rate was applied because the surrounding area is fully built up. Any future
traffic growth will be from background developments only.

The Mimico 20/20 Land Use Study (Mimico Study) identified 18 background developments (background
development locations are detailed on page 12 of the Mimico Study). The Longo development was sold
and, as such, was not included in this study. The 17 developments are listed in Table 4-1.



2313 & 2323 Lake Shore Boulevard West: Residential Infill Development
Traffic Impact Study

October 2014

14

Table 4-1: Background Development (source: Mimico 20/20 Land Use Study- Transportation Final
Report)
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Trip generation rates, for residential land use, were obtained from the Mimico Study. The commercial
land use trip generation rate assumptions are consistent with the Mimico Study which was based on ITE
Trip Generation, 8th edition. The identified trip generation rates assume a 30% non-auto mode split for
both land uses. Table 4-2 presents the trip generation rate assumptions. Table 4-3 details the background
development trip generation.

Land Use
Trip Generation Rates

AM PM
Total In Out Total In Out

Residential(per unit) 0.227 0.026 0.201 0.184 0.131 0.053
Commercial (per 100 m2.) 0.756 0.462 0.294 2.807 1.379 1.428

Office (per 100 m2.) 1.169 1.022 0.147 1.120 0.189 0.931

Table 4-2: Trip Generation  (source: Mimico 20/20 Land Use Study- Transportation Final Report)



2313 & 2323 Lake Shore Boulevard West: Residential Infill Development
Traffic Impact Study

October 2014

16

Development Land Use Size
Vehicular Traffic

AM PM
Total In Out Total In Out

Mimico Area

2 11 Superior Residential 132 Units 29 3 26 24 17 7
Commercial 360 m2 2 1 1 6 3 3

Mimico Area Sub-Total 31 4 27 30 20 10
Mystic Point Area
3 165 Legion Road Residential 372 Units 85 10 75 68 49 19

Mystic Point Area Sub-Total 85 10 75 68 49 19
West of Park Lawn Area

4 2246 Lake Shore Boulevard Residential 240 Units 54 6 48 43 31 12
Office 577 m2 7 6 1 10 5 5

5 2200 Lake Shore Boulevard Residential 1,302 Units 296 34 262 239 171 68
Commercial 5,862 m2 43 26 17 112 54 58

6 10 Park Lawn Road Residential 515 Units 116 13 103 94 67 27
Commercial 1,140 m2 8 5 3 19 9 10

7 36 Park Lawn Road Residential 344 Units 78 9 69 63 45 18
Commercial 900 m2 7 4 3 16 8 8

8 42 Park Lawn Road Residential 345 Units 78 9 69 63 45 18

9 60-80 Park Lawn Road Residential 588 Units 134 16 118 108 77 31
Commercial 3,075 m2 23 14 9 58 28 30

West of Park Lawn Area Subtotal 844 142 702 825 540 285
Motel Strip/Humber Bay Shores Area

10 2183 Lake Shore Boulevard Residential 1,253 Units 285 33 252 230 164 66
Commercial 1,344 m2 10 6 4 26 12 14

11 2175 Lake Shore Boulevard Residential 289 Units 66 8 58 53 38 15
Commercial 747 m2 5 3 2 14 7 7

12 2169 Lake Shore Boulevard Residential 462 Units 105 12 93 84 60 24
Commercial 1,476 m2 11 7 4 25 12 13

13 2161 Lake Shore Boulevard Residential 700 Units 159 18 141 129 92 37
Commercial 2,323 sq.m. 17 10 7 44 21 23

14 2157 Lake Shore Boulevard Residential 463 Units 105 12 93 84 60 24
Commercial 3,356 m2 25 15 10 64 31 33

15 2151 Lake Shore Boulevard Residential 622 Units 142 17 125 113 81 32
Commercial 1,985 m2 15 9 6 38 18 20

16 2143 Lake Shore Boulevard Residential 751 Units 171 20 151 138 99 39
Commercial 3,933 m2 30 18 12 75 36 39

17 2123 Lake Shore Boulevard Residential 377 Units 86 10 76 70 50 20
Commercial 2,139 m2 16 10 6 42 20 22

18 68 Marine Parad Dr Residential 345 Units 78 9 69 63 45 18
Motel Strip/Humber Bay Shores Area Sub-Total 1,326 217 1,109 1,292 846 446

Total Residential 9,100 Units 2,067 239 1,828 1,666 1,191 475
Commercial 29,217 m2 219 134 85 549 264 285

Total Background Trip Generation 2,286 373 1,913 2,215 1,455 762

Table 4-3: Background Development Trip Generation (source: Mimico 20/20 Land Use Study-
Transportation Final Report)
The background development trip distribution is consistent with the Mimico Study (p15-p19).  A
diagram of the weekday a.m. and p.m. peak hour background site traffic volume can be found in Figure
4-1.   Figure 4-2 shows the future background traffic volume.
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Figure 4-1:  Background Development Sites Traffic Volumes-Weekday A.M. (P.M.) Peak Hours
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Figure 4-2: Future Background Traffic Volumes-Weekday A.M. (P.M.) Peak Hours
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4.2 FUTURE BACKGROUND INTERSECTION CAPACITY ANALYSIS

Identified background developments will add approximately 750 – 800 two-way trips during each of the
weekday a.m. and weekday p.m. peak hours within the study area of this TIS. Based on the trip
distribution and assignment from the Mimico Study, the majority of the traffic was assigned along Lake
Shore Boulevard West.

Intersection capacity analysis was conducted under future background traffic conditions using existing
signal timings. Table 4-4 summarizes the results of the signalized intersection capacity analysis for the
weekday a.m. and p.m. peak hours. Detailed results of the future background traffic capacity analysis can
be found in Appendix C.

Intersection
Overall Movements of Interest

(v/c > 0.85, or LOS worse than "E")

V/C Delay
(s) LOS Movement V/C Delay

(s) LOS Queue (m)
50th 95th

Weekday A.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.51 3.9 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.58 17.2 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.48 5.7 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.81 12.5 B NBT 0.86 11.9 B 51.8 59.1

Weekday P.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.49 2.7 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.83 49.4 D NBT 0.87 26.0 C 73.0 90.5

SBT 1.12 76.0 E 124.3 130.2
Lake Shore Blvd W

& Burlington St 0.48 9.0 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.84 17.9 B NBT 0.93 21.8 C 122.7 121.9

SBT 0.91 14.6 B 121.1 126.3

Table 4-4: Future Background Traffic - Signalized Levels of Service

Analysis results indicate that all signalized intersections will operate at acceptable levels of service
during both the weekday a.m. and p.m. peak hours. The Lake Shore Boulevard West and Legion Road
northbound through movement is expected to operate with v/c ratios of 0.86 and 0.93 during weekday
a.m. and p.m. peak hours respectively. The southbound through movement at this intersection will
function with a v/c ratio of 0.91 during weekday p.m. peak hour. Both of these two movements will
experience delays and some queuing under the future background condition.

The intersection of Superior Avenue and Lake Shore Boulevard West is expected to operate with traffic
volumes approaching capacity with an overall v/c ratio of 0.83 during the weekday p.m. peak hour. The
southbound through movement is expected to operate exceeding capacity, with a v/c ratio of 1.12. This
movement will experience increased delays and queuing during the weekday p.m. peak hour during the
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future background traffic condition. The northbound through movement will approach capacity and
experience queuing and delays during the weekday p.m. peak hour.

Table 4-5 below summarizes the results of the unsignalized intersection analysis for the weekday a.m.
and p.m. peak hours.

Intersection Movement
of Interest

Flow Rate
(vph)

Capacity
(vph)

Control
Delay (s)

95th
Queue

(m)
V/C LOS

Weekday A.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 2 714 0.1 0.1 0.00 A
WBLR 27 499 12.6 1.4 0.05 B

North Driveway
& Lake Shore Blvd W

SBTL 1 710 0.0 0.0 0.00 A
WBLR 6 142 31.5 1.0 0.04 D

Weekday P.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 18 795 0.7 0.6 0.02 A
WBLR 17 623 10.9 0.7 0.03 B

North Driveway
& Lake Shore Blvd W

SBTL 6 706 0.3 0.2 0.01 A
WBLR 3 90 46.7 0.9 0.04 E

Table 4-5: Future Background Traffic - Unsignalized Levels of Service

Both of the unsignalized intersections will operate at acceptable levels of service under the future
background traffic condition. Due to the large traffic volumes on the north-south movements in the study
area, the minor movements (westbound left and right movement) at the North Driveway and Lake Shore
Boulevard West will experience delays during the weekday p.m. peak hour. Increased delays are
expected.
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Due to the critical movements identified above at Superior Avenue, the advancement of the signal timing
plan adjustments highlighted in the Mimico 20/20 Land Use Study Transportation Final Report has been
considered. For this analysis the increase in cycle length for the Lake Shore Boulevard West & Superior
Avenue intersection from 70 seconds to 80 seconds for the a.m. peak hour and from 70 seconds to 100
seconds for the p.m. peak hour was explored.

Table 4-4 summarizes the results of the signalized intersection capacity analysis with the optimized
signal timing plan for the weekday a.m. and p.m. peak hours. Detailed results can be found in Appendix
C.

Intersection
Overall Movements of Interest

(v/c > 0.85, or LOS worse than "E")

V/C Delay
(s) LOS Movement V/C Delay

(s)
LO
S

Queue (m)
50th 95th

Weekday A.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.51 3.9 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.56 12.3 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.48 8.8 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.81 12.2 B NBT 0.85 11.4 B 53.3 55.4

Weekday P.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.49 3.7 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.76 17.5 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.48 6.3 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.84 17.1 B NBT 0.93 19.8 B 122.7 121.9

SBT 0.91 14.6 B 121.1 126.3

Table 4-6: Future Background Traffic with Optimized Signal Timing Plan - Signalized Levels of Service

Under the future background conditions with the Lake Shore Boulevard West and Superior Avenue
signal timing changes, all intersections are expected to operate at acceptable overall levels of service
during the weekday a.m. and p.m. peak hours.
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Table 4-7 below summarizes the results of the unsignalized intersection analysis for the weekday a.m.
and p.m. peak hours.

Intersection Movement
of Interest

Flow Rate
(vph)

Capacity
(vph)

Control
Delay

(s)

95th
Queue

(m)
V/C LOS

Weekday A.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 2 697 0.1 0.1 0.00 A
WBLR 27 443 13.7 1.5 0.06 B

North Driveway
& Lake Shore Blvd W

SBTL 1 711 0.0 0.0 0.00 A
WBLR 6 142 31.4 1.0 0.04 D

Weekday P.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 18 739 0.7 0.6 0.02 A
WBLR 17 496 12.5 0.9 0.03 B

North Driveway
& Lake Shore Blvd W

SBTL 6 706 0.3 0.2 0.01 A
WBLR 3 90 46.7 0.9 0.04 E

Table 4-7: Future Background Traffic with Optimized Signal Timing Plan - Unsignalized Levels of Service

The analysis indicates that both of the unsignalized intersections are expected to operate at acceptable
overall levels of service under the future background condition with the signal timing adjustments at
Lake Shore Boulevard West and Superior Avenue. The westbound approach at the North Driveway may
experience higher delays than under existing conditions, its overall operation, however, will remain
within the realm of experience in Toronto of driveways onto a major roadway.
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5.0 FUTURE TOTAL TRAFFIC CONDITIONS

5.1   TRIP GENERATION METHODOLOGY

The proposed development will be residential in use. Trip generation rates, assumed for the background
developments, were applied to this proposed development. The trip generation of the proposed
development is shown on Table 5-1. As previously discussed this trip generation rate assumes a 30%
non –auto modal split. A review of the 2011 Toronto Transportation Survey (TTS) data for the
immediate area reveals that an appropriate split for the non-auto modes is 25% transit and 5% walking.

Proposed Site Trip Generation

Land Use
Weekday AM Peak

Hour
Weekday PM Peak

Hour
In Out Total In Out Total Modal Split

Residential

241 Units

Auto Trip Rates 0.026 0.201 0.227 0.131 0.053 0.184

Auto Trips Generated 6 48 54 32 13 45 70%

Transit 1 18 19 11 5 16 25%
Walk 1 3 4 2 1 3 5%
Total 8 69 77 45 19 64 100%

Table 5-1: Proposed Site Trip Generation

This site is anticipated to generate 54 and 45 two-way auto trips during each of the weekday a.m. and
p.m. peak hours, respectively. A more modest amount of walk only trips is expected at 4 and 3 during
each of the weekday a.m. and p.m. peak hour. Each of the 19 weekday a.m. peak hour and 16 weekday
p.m. peak hour transit trips will start and end as walk trips between the streetcar stop and the
development.

With an average of 9 streetcars in each direction during each of the weekday a.m. and weekday p.m. peak
hours, and presuming that all transit trips would occur in the peak directions, an average of 2 additional
transit trips per streetcar is expected due to the proposed development. These additional passengers will
have little impact on the capacity or operation of the 501 Queen streetcar.
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5.2 TRIP DISTRIBUTION AND ASSIGNMENT

With the recent release of 2011 Transportation Tomorrow Survey (TTS) data the site traffic trip
distribution has been re-examined as compared to what was assumed in the Mimico 20/20 Transportation
Study. TTS Planning Districts of Origin and Destination were used to determine the trip distribution.
Table 5-2 below summarizes the general directional distribution of the residential site traffic, with
additional details provided in Appendix D.

To/From Percentage
North 32%
East 19%
South 18%
West 31%

Table 5-2: Trip Distribution

Based on the road network surrounding the site and trip distribution, site trips were assigned as shown in
Figure 5-1.

Future total traffic volumes were derived from combining future background traffic volumes with total
site traffic volumes. Figure 5-2 illustrates future total traffic volumes for the weekday a.m. and p.m.
peak hours.



2313 & 2323 Lake Shore Boulevard West: Residential Infill Development
Traffic Impact Study

October 2014

25

Figure 5-1: Total Site Traffic Volumes-Weekday A.M. (P.M.) Peak Hours
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Figure 5-2: Future Total Traffic Volumes-Weekday A.M. (P.M.) Peak Hours
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5.3 FUTURE TOTAL INTERSECTION CAPACITY ANALYSIS

The proposed development will add 54 and 45 two-way auto trips within the study area during the
weekday a.m. and p.m. hours, respectively.

Intersection capacity analyses were conducted for the future traffic conditions with the same signal
timing adjustment applied at Lake Shore Boulevard West and Superior Avenue as considered under
future background conditions. Detailed analysis outputs can be found in Appendix E.

Table 5-3 summarizes the signalized analyses results for the future total traffic conditions for the
weekday a.m. and p.m. peak hours.

Intersection
Overall Movements of Interest

(v/c > 0.85, or LOS worse than "E")

V/C Delay
(s) LOS Movement V/C Delay

(s) LOS Queue (m)
50th 95th

Weekday A.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.52 3.9 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.57 12.4 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.48 8.7 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.83 13.2 B NBT 0.88 13.2 B 57.1 61.4

Weekday P.M. Peak Hour
Lake Shore Blvd W

& Mimico Ave 0.49 3.7 A - - - - - -

Superior Ave
& Lake Shore Blvd W 0.77 17.7 B - - - - - -

Lake Shore Blvd W
& Burlington St 0.48 6.3 A - - - - - -

Lake Shore Blvd W
& Legion Rd 0.85 18.7 B NBT 0.95 22.3 C 124.2 124.7

SBT 0.92 15.6 B 126.3 134.6

Table 5-3: Future Total Traffic - Signalized Levels of Service

Under future total traffic conditions, using assumed adjusted signal timings, all signalized intersections
are expected to operate at acceptable levels of service during the weekday a.m. and p.m. peak hours with
overall delay increases of less than two seconds at each intersection. The northbound and southbound
movements at the intersection of Lake Shore Boulevard West and Legion Road are expected approach
capacity, particularly during the weekday p.m. peak hour. However delays for these movements are
expected to remain below 30 seconds with delay increases of less than three (3) seconds as compared to
future background conditions with the adjusted signal timing.

Unsignalized intersection analyses suggest that all unsignalized intersections will operate at acceptable
levels of service. The analysis summary is shown in Table 5-4.



2313 & 2323 Lake Shore Boulevard West: Residential Infill Development
Traffic Impact Study

October 2014

28

Intersection Movement
of Interest

Flow
Rate
(vph)

Capacity
(vph)

Control
Delay (s)

95th Queue
(m) V/C LOS

Weekday A.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 2 696 0.1 0.1 0.00 A
WBLR 44 400 15.1 3.0 0.11 C

North Driveway
& Lake Shore Blvd W

SBTL 6 712 0.2 0.2 0.01 A
WBLR 41 504 12.8 2.1 0.08 B

Weekday P.M. Peak Hour
South Driveway

& Lake Shore Blvd W
SBTL 18 733 0.7 0.6 0.02 A
WBLR 21 452 13.4 1.2 0.05 B

North Driveway
& Lake Shore Blvd W

SBTL 30 706 1.2 1.1 0.04 A
WBLR 13 242 20.7 1.3 0.05 C

Table 5-4: Future Total Traffic - Unsignalized Levels of Service

The increase in right turning volumes at the north driveway reduces the control delay per vehicle
associated with the westbound movement, as compared to future background conditions. However, the
left turning vehicles are anticipated to experience the same level of delay, as there has been minimal
change to the conflicting movements.

With Mimico 20/20 Full Buildout

This proposed development was not contemplated in the Mimico 20/20 plan, nor accounted for in the
Mimico 20/20 Land Use Study- Transportation Final Report. The scale of the proposed development
(241 residential units) is small in comparison to the long term development contemplated in the 20/20
plan to 2031 ( 2,574 net residential units and 9,126 m2 of net Commercial GFA) is small and would not
impact the conclusions made in the Mimico 20/20 Land Use Study- Transportation Final Report.

In the future condition with full Mimico 20/20 Full Buildout where the north driveway would be replaced
with the south connection of a loop road to the north of the site, the delay accessing Lake Shore
Boulevard West is expected to remain at similar levels as traffic volumes are balanced between the loss
of some site traffic using the north loop intersection with other nearby traffic to the north using the south
loop access.
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6.0 PARKING

Auto Parking

According to the new Comprehensive Zoning By-Law 569-2013 the front part of the existing property
falls under Policy Area 4 of the By-Law. However, as less than 50% of the area within 40 metres of the
lot line that abuts the street is covered by buildings, the requirements for uses not located in Policy Area
1, 2, 3, or 4 apply (569-2013 Section 200.5.1.10(1)). The City of Toronto new Comprehensive Zoning
By-Law 569-2013 requires 229 residential parking spaces and 48 visitor parking spaces for a total of 277
parking spaces for the proposed development, as shown in Table 6-1 below.

Number
of Units

Minimum
Parking

Requirements
PA4

Minimum
Space

Requirement

Maximum
Parking

Requirements
PA4

Maximum
Space

Requirement

Minimum
Parking

Requirements
Rest of City

Minimum
Space

Requirement:
Rest of City

Residential Spaces per
unit

Spaces per
unit

Spaces per
unit

Bachelor 0 0.7 0 1 0 0.8 0
1 Bedroom 141 0.8 112 1.2 169 0.9 126
2 Bedroom 85 0.9 76 1.3 110 1 85
3 Bedroom 15 1.1 16 1.6 24 1.2 18

Total Spaces for Residents
204

(0.85 spaces
per unit)

303
229

(0.95 spaces
per unit)

Visitor 241 0.15 36 0.15+ 36+ 0.2 48
Total Vehicle Spaces Required according

to Zoning By-law 569-2013 240 339+ 277

Table 6-1: City of Toronto Zoning By-Law 569-2013 Parking Requirements

A review of leased parking information for the existing buildings reveals that the real parking demand for
the site will likely be lower than the by-law requirement for the “rest of the city”. Parking data obtained
from November 2012 indicates that 225 parking spaces were being leased while 253 residential units
were occupied, for an overall parking demand rate of 0.89 spaces per unit at the existing rental buildings.
This is lower than the projected supply requirement of 0.95 spaces per unit for the proposed new
building. If the observed parking rate were applied to the new building 215 residential parking spaces
would be provided.

The parking requirements for the existing buildings on the site have been reviewed as well because part
of the proposal for the new condo buildings is the replacement of 98 existing rental outdoor spaces with
102 spaces to be accommodated within the new development on the P1 level. Under existing conditions
there are 244 spaces provided for residents (0.9 spaces per unit) and 24 spaces provided for visitors (0.09
spaces per unit). In order to provide the “rest of the city” rate to the new buildings the existing buildings
would lose a small amount of parking. Given the Policy Area 4 designation along Lake Shore Boulevard
West and the associated transit accessibility it is felt that the visitor parking rate of 0.15 spaces per unit
(36 spaces) associated with Policy Area 4 is more appropriate for the condo development than the 0.20
spaces per unit associated with the “rest of the city”. With this in consideration and a slight reduction in
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the “rest of the City” residential parking requirement to 0.90 spaces per unit (217 spaces residential, 36
spaces visitor, total 253 spaces) for the new building (similar to both the observed parking rate on site
and the approved rate at 2143 and 2147 Lake Shore Boulevard West) the parking needs of the proposed
condo building can be met without reducing the number of parking spaces provided for the existing
rental buildings. A rate of 0.90 spaces per unit would still exceed the parking requirements if Policy Area
4 minimum parking rates were applied.

Proposed Breakdown

Rental Tenants 102 spaces on P1 level Replaces 98 existing outdoor
parking spaces

Rental and Condo Visitors

64 shared spaces for existing and
new buildings
· 24 spaces for existing

replacement
· 40 spaces for condo

A combined visitor rate of 0.12
spaces for both buildings.

· 0.09 spaces/unit for existing
· 0.17 spaces/unit for condo

Condo Tenants 224 spaces 0.93 spaces/unit

Total 390 spaces

Table 6-2: Summary of Proposed Parking

Bicycle Parking

The proposed development falls under Bicycle Zone 2 of the City of Toronto Zoning By-Law 569-2013.
The bicycle parking requirements for the proposed development are 164 long term spaces and 17 short
term spaces for a total of 181 bicycle parking spaces as indicated in Table 6-3. It is our understanding
that 195 long-term bicycle parking spaces and 28 short-term bicycle parking spaces will be provided,
exceeding the requirement.

Use Long - Term Short – Term
Residential Rate 0.68 0.07
(241 Units) Spaces 164 17

Table 6-3: Bicycle Parking Requirements (Zoning By-Law 569-2013: Bicycle Zone 2)

The City’s bike parking standards require that resident bike parking can only be provided on lower levels
when 50% of the floor area on the first floor underground is fully used for bicycles. For this development
this would not work for the security provisions and numerical requirements for the different categories of
vehicular parking within the building including the condo resident, rental tenant, and visitor parking.  By
equally distributing resident bike parking on all 3 levels underground, all bike parking is much closer to
the elevator than it would be if 50% of the first floor was used.
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7.0 LOADING
The City of Toronto Zoning By-Law 569-2013 loading requirements (Chapter 220: Loading Space
regulations) are illustrated in Table 7-1.

Number of Units Minimum Number of
Spaces Required

0 to 30 0 spaces
31 to 399 1 Type “G” space

400 + 1 Type “G” space and 1
Type “C” space

Table 7-1: City of Toronto Zoning By-Law 569-2013 Residential Loading Requirements

The proposed residential building contains 241 residential units and will provide one Type “G” loading
space which meets the requirements of the zoning by-law. Type “G” loading spaces are to have the
following dimensions, adhering to Section 220.5.1.10(8)(D):

· Minimum width of 4.0 metres
· Minimum length of 13.0 metres
· Minimum vertical clearance of 6.1 metres

Appendix F illustrates the location of the loading spaces and the truck manoeuvers required to access
and egress each loading space. In general, the loading space design is adequate to accommodate large
trucks such as garbage trucks and single unit moving trucks.

Additionally, the garbage handling for the existing rental buildings, which is handled outside the
buildings under current conditions, will be incorportated into the new building. The existing rental
buildings will share the same loading space, but will have their own bin storage area.
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8.0 CONCLUSIONS

The development proposal is for an infill development at 2313 & 2323 Lake Shore Boulevard West
containing 241 residential units.

Under existing conditions, the signalized and unsignalized intersections operate at acceptable levels of
service during both the weekday a.m. and p.m. peak hours.

The proposed development is projected to generate 54 and 45 two-way auto trips new to the traffic
network during the weekday a.m. and p.m. peak hours, respectively. The additional site traffic is minimal
and will not be noticeable throughout most of the study area with the exception of the site driveways.
The projected delays throughout the study area are at most minimally higher than under future
background conditions.

The number of auto parking spaces proposed for the entire site including the proposed building and
existing two buildings is below the requirements of the City of Toronto Zoning By-Law 569-2013.
However, currently parking demand at the existing buildings is just below 0.9 spaces per unit. Parking
for the new development is recommended to be 0.9 spaces per unit for residents and maintained at 0.90
spaces per unit for residents of the existing building. Visitor parking rate is recommended to be
maintained at 0.09 spaces per unit for the existing buildings, and provided at 0.15 spaces per unit for the
new building.

Bicycle parking will generally be provided to satisfy the minimum by-law requirements.

The loading provisions are adequate to serve the new building. The Type G space being provided meets
the requirements under the Zoning By-Law 569-2013.

The proposed development can be accommodated on the existing road network. Additionally its
inclusion in the Mimico 20/20 Land Use Study- Transportation Final Report would not have changed the
conclusions of said report.
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ISSUED TO: LEA Consulting Ltd. (Anatole V. Kung) OUR REF: 13284

DATE: December 13, 2013 STAFF: CC/CL

DISTRICT:

COMPUTER SYSTEM:

CONTROLLER/CABINET TYPE:

CONFLICT FLASH:

DESIGN WALK SPEED:

CHANNEL/DROP:

OFF AM PM Phase Mode

M-F M-F (Fixed/Demanded/Callable)

Pattern 1 Pattern 2 Pattern 3

(Plan 1) (Plan 2) (Plan 3)

1 WLK EWWK = 7 sec. EWFD = 11 sec.

FDW NSWK = 7 sec. NSFD = 16 sec.

MIN

MAX1

AMB

ALR

SPLIT

 

2 WLK 7

FDW 11

MIN 18

MAX1 26

AMB 4

ALR 2    

SPLIT 31 41 41

3 WLK EWFD reverts to EWWK if there is no side street

FDW

MIN

MAX1

AMB

ALR

SPLIT

 

4 WLK 7

FDW 16

MIN 7

MAX1 23

AMB 3

ALR 2

SPLIT 29 29 29

5 WLK

FDW  

MIN  

MAX1  

AMB  

ALR  

SPLIT

6 WLK 7

FDW 11

MIN 18

MAX1 26

AMB 4

ALR 2

SPLIT 31 41 41

7 WLK

FDW

MIN

MAX1

AMB

ALR

SPLIT

  

8 WLK 7

FDW 16

MIN 7

MAX1 23

AMB 3

ALR 2

SPLIT 29 29 29

60 70 70

34 48 20

11 11 11

 T-intersection , no northbound leg.

Picked up on TransSuite  June 13, 2013

CITY OF TORONTO - TRANSPORTATION SERVICES

TRANSPORTATION SYSTEMS - TRAFFIC SIGNAL CONTROL SECTION

703 Don Mills Rd, Toronto ON M3C 3N3 

 Phone: (416) 397 5770, Fax (416) 397 5777

CURRENT SIGNAL TIMING INFORMATION

NOTES:

CL

OF

VP

 

 

 

Lake Shore Boulevard West

Fixed.

Burlington Street

Callable by stopbar loop 

and/or pushbutton; Extendable 

by stopbar loop.

Side street decision point is at the end of the EWFD.

vehicle demand at the end of the EWFD.

exists on the stopbar loop, the SBG is capable

of providing vehicle extensions up to the maximum.

Side Street Passage Time = 3 seconds.

NS push buttons monitored on local detector # 2.

Lake Shore Boulevard West

Fixed.

If a pedestrian call is received, the pedestrian 

minimums will be served.  The NSWK & NSFD are

only displayed on the pedestrian signal heads if a 

pedestrian call is received.  Extension time is based 

on vehicle demand and is taken from the EWG.

During coordinated pattens, the signal constantly 

cycles through main street FDW to improve response

to side street vehicle and pedestrian demand. 

Pedestrian Minimums:

SB phase is callable by vehicle or pedestrian 

actuation.  If a vehicle call is received, the minimum

SBG is 7 seconds.  If ongoing vehicle demand

NEMA Phase Remarks

All Other 

Times

06:30-09:15 15:45-18:15  

Local Plan

System Plan

PREPARATION DATE: September 2, 2011 1.0 m/s (FDW based on full crossing at 1.2 m/s)

IMPLEMENTATION DATE: September 2, 2011 4086/4

PX: 218 Econolite ASC/3-2100 / TS2T1

PREPARED/CHECKED BY: HP / LL Red & Red

LOCATION: Lake Shore Boulevard West & Burlington Street Etobicoke-York

MODE/COMMENT: SA2-VMG with WRM TransSuite

  

  

NOT USED 

NOT USED 

NOT USED 

NOT USED 

    

N 

NOT USED 

PX0218.xls 13/12/2013



ISSUED TO: LEA Consulting Ltd. (Anatole V. Kung) OUR REF:   13284

DATE:  STAFF:  CC/CL

DISTRICT: Etobicoke York

COMPUTER SYSTEM: TransSuite

CONTROLLER/CABINET TYPE: PEEK ATC-1000 / TS2T1

CONFLICT FLASH: Red & Red

DESIGN WALK SPEED: 1.0 m/s (FDW based on full crossing @ 1.2 m/s)

CHANNEL/DROP: 4086/7

OFF AM PM

Phase Mode

M-F M-F

Pattern 1 Pattern 2 Pattern 3

Split 1 Split 2 Split 3

Pedestrian Minimums:

1 WLK EWWK = 7 sec., EWFD = 17 sec.

FDW NSWK = 7 sec., NSFD = 18 sec.

MIN

MAX1  

AMB  

ALR  

SPLIT  
Lakeshore Blvd   

2 WLK 7  

FDW 17

MIN 24 Fixed.

MAX1 28  

AMB 4

ALR 2    

SPLIT  33 38 38 Side Street Passage Time = 3 sec.

3 WLK

FDW

MIN

MAX1

AMB

ALR

SPLIT
Superior Ave  

4 WLK 7  

FDW 18 Callable by stopbar loop

MIN 25 and/or pushbutton;

MAX1 25

AMB 4  

ALR 2   

SPLIT 32 32 32  

65 70 70

5 WLK

FDW  

MIN   

MAX1   

AMB   

ALR   

SPLIT      
Lakeshore Blvd

6 WLK 7  

FDW 17

MIN 24 Fixed.

MAX1 28  

AMB 4

ALR 2    

SPLIT  33 38 38

7 WLK  

FDW  

MIN  

MAX1  

AMB   

ALR  

SPLIT
Superior Ave

8 WLK 7

FDW 18 Callable by stopbar loop

MIN 25 and/or pushbutton;

MAX1 25

AMB 4  

ALR 2  

SPLIT 32 32 32

CL 65 70 70

OF 1 33 35
   

  

CURRENT SIGNAL TIMING INFORMATION

CITY OF TORONTO - TRANSPORTATION SERVICES

TRANSPORTATION SYSTEMS - TRAFFIC SIGNAL CONTROL SECTION

703 Don Mills Rd, Toronto ON M3C 3N3 

 Phone: (416) 397 5770, Fax (416) 397 5777

Notes:

NS phase is callable by vehicle or pedestrian 

actuation. If a vehicle and/or pedestrian call is 

received, the maximum NSG is served. The NSWK 

& NSFD are displayed on the pedestrian signal 

heads if a pedestrian or vehicle call is received.  

The signal constantly cycles through main street 

FDW to improve response to side street vehicle and 

pedestrian demand.

EWFD reverts to EWWK if there is no side street 

vehicle demand at the end of the EWFD.

NS pushbuttons monitored on local detector 2.

(Fixed/Demanded or 

Callable)
Remarks

All Other 

TimesNEMA Phase

PREPARATION DATE:

Local Plan

Split Table

15:45-18:15

LOCATION: Lakeshore Blvd. W. & Superior Ave.

MODE/COMMENT: SAP with WRM 

December 13, 2013

Picked up on TransSuite system control on July 5, 2013

PX: 231

PREPARED/CHECKED BY: ML/LL

June 3, 2011

IMPLEMENTATION DATE: September 1, 2011

06:30-09:15

  

NOT USED 

NOT USED 

NOT USED 

  

NOT USED 

  

   N 
   

PX0231_20131212.xls 13/12/2013



ISSUED TO: LEA Consulting Ltd. (Anatole V. Kung) OUR REF: 13284

DATE: STAFF: CC/CL

DISTRICT:

COMPUTER SYSTEM:

CONTROLLER/CABINET TYPE:

CONFLICT FLASH:

DESIGN WALK SPEED:

CHANNEL/DROP:

OFF AM PM Phase Mode

M-F M-F (Fixed/Demanded/Callable)

Pattern 1 Pattern 2 Pattern 3

(Plan 1) (Plan 2) (Plan 3)

1 WLK EWWK = 7 sec. EWFD = 15 sec.

FDW NSWK = 7 sec. NSFD = 16 sec.

MIN

MAX1

AMB

ALR

SPLIT

 

2 WLK 7

FDW 15

MIN 22

MAX1 22

AMB 4

ALR 2    

SPLIT 30 40 40

3 WLK

FDW

MIN

MAX1

AMB

ALR

SPLIT

 

4 WLK 7

FDW 16

MIN 7

MAX1 24

AMB 4

ALR 2

SPLIT 30 30 30

5 WLK

FDW  

MIN  

MAX1  

AMB  

ALR  

SPLIT

6 WLK 7

FDW 15

MIN 22

MAX1 22

AMB 4

ALR 2

SPLIT 30 40 40

7 WLK

FDW

MIN

MAX1

AMB

ALR

SPLIT

8 WLK 7

FDW 16

MIN 7

MAX1 24

AMB 4

ALR 2

SPLIT 30 30 30

60 70 70

50 25 41

15 15 15

Picked up on TransSuite on June 14, 2013

703 Don Mills Rd, Toronto ON M3C 3N3 

 Phone: (416) 397 5770, Fax (416) 397 5777

CURRENT SIGNAL TIMING INFORMATION

CL

CITY OF TORONTO - TRANSPORTATION SERVICES

TRANSPORTATION SYSTEMS - TRAFFIC SIGNAL CONTROL SECTION

when activated by pushbuttons.

OF

Extended Push Activation = 3 seconds

Side Street Passage Time = 3 seconds.

Lake Shore Boulevard West

Fixed.

EWFD reverts to EWWK if there is no side street

vehicle demand at the end of the EWFD.

APS on during 7 seconds of EWWK and NSWK

NOTES: Mimico Avenue is one-way northbound.

VP

Private Access

 

pedestrian demand.  Side street decision point is

at the end of the EWFD.

exists on the stopbar loop, the NBG is capable

of providing vehicle extensions up to the maximum.

Mimico Avenue

Callable by stopbar loop 

and/or pushbutton; Extendable 

by stopbar loop.

EW push buttons monitored on local detector # 6.

NS push buttons monitored on local detector # 2.

Lake Shore Boulevard West

Fixed.

If a pedestrian is received, the pedestrian minimums

will be served.  The NSWK & NSFD are only 

displayed on the pedestrian signal heads if a 

pedestrian call is received.  Extension time is based 

on vehicle demand and is taken from the EWG.

During coordinated pattens, the signal constantly 

cycles through main street FDW to improve 

response to APS calls and side street vehicle and

Pedestrian Minimums:

NB phase is callable by vehicle or pedestrian 

actuation.  If a vehicle call is received, the minimum

NBG is 7 seconds.  If ongoing vehicle demand

NEMA Phase Remarks

All Other 

Times

06:30-09:15 15:45-18:15  

Local Plan

System Plan

PREPARATION DATE: February 3, 2011 1.0 m/s (FDW based on full crossing at 1.2 m/s)

IMPLEMENTATION DATE: October 5, 2011 4086/5

PX: 232 Econolite ASC/3-2100 / TS2 T1

PREPARED/CHECKED BY: HP / LL Red & Red

December 13, 2013

LOCATION:
Lake Shore Boulevard West & Mimico Avenue/Private 

Access
Etobicoke - York

MODE/COMMENT: SA2-VMG with WRM & 2-wire Polara APS TransSuite

  

   

NOT USED 

NOT USED 

NOT USED 

NOT USED 

      

N 

NOT USED 

PX0232.xls 13/12/2013



Intersection: Lakeshore Blvd & Legion Rd / Private Access PX: 1994

Date: December 13, 2013 Our Ref: 13284 Staff: CC/CL

System: MTSS MOC: SA2-VMG Controller Type: Novax L7N2 / M

Issued To: LEA Consulting (Anatole V. Kung) Design Walk Speed: 1.0 m/s

AM OFF PM

6:30 - 9:15 All Other 15:45 - 18:15

Monday - Friday Times Monday - Friday

E-W PHASE

37 (25) 27 (15) 37 (25)

9 9 9

4 4 4

2 2 2

N-S PHASE

9 9 9

2 (14) 2 (14) 2 (14)

3 3 3

4 4 4

70 60 70

1 1 1

COMMENTS: NS phase is callable by vehicle or pedestrian actuation. If a vehicle call is received, the minimum NSG is 11 seconds during

all times. If ongoing vehicle demand exists on the stopbar loop, the NSG is capable of providing vehicle extensions up to a 

maximum of 23 seconds during all times. If a pedestrian call is received, the maximum extensions are served. Extension time

is dependant on vehicle and pedestrian actuation and is taken from EWG/EWWK time. The NSG/NSFD are only displayed

on the pedestrian signal heads if a pedestrian call is received.

EWFD reverts to EWWK if there is no side street demand at the end of EWFD.

This intersection is equipped with transit priority providing a maximum extension of 28 seconds on EWG/EWWK phase.  

The intersection is equipped with Accessible Signal (APS).

CYCLE LENGTH

OFFSETS

NSY/NSDW

ALLR

NSG/NSDW or NSG/NSWK

NSG/NSDW or NSG/NSFD

EWG/EWWK

EWG/EWFD

EWY/EWDW

ALLR

PLAN

TIME PERIOD

TRANSPORTATION SYSTEMS - TRAFFIC SIGNAL CONTROL SECTION

CITY OF TORONTO - TRANSPORTATION SERVICES

CURRENT SIGNAL TIMING INFORMATION

 Phone: (416) 397 5770, Fax (416) 397 5777

703 Don Mills Rd, Toronto ON M3C 3N3 



City of Toronto - Traffic Safety Unit

 Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND
Left    Thru    RightExits

Vehicle
Type

Time
Period

EASTBOUND
Left    Thru    Right

SOUTHBOUND
Left    Thru    Right

WESTBOUND
Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

BURLINGTON ST AT LAKE SHORE BLVD (PX 218)
2012-Apr-26 (Thursday)

S
E
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0
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0
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0
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0
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2
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TOTAL: 047 690000 801108956 04388950887 46639427
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0
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0
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0
0
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502 861
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0
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0
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909
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S
E
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16

0
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0
7
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0
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0
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8
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0
0
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7
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0
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1
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8
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TOTAL: 034 290000 441506421 04013980392 41428386

S
E
W

NCAR

TRK
BUS

07:30-09:30
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0
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0
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0
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3
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0
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0
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0
0
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0
0
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0
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0
0

0
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0
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2
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TOTAL: 081 1260000 150240141,721 07601,60901,595 80367736

S
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2 HR PM
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0
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0
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0

0
0
0

0
0
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0
00

0
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0
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0
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0
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0
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TOTAL: 097 650000 92270181,001 01,6139540936 1,665791,586

S
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0
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0
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4
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0
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0
0 4
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51

0
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0
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TOTAL: 0315 3020000 4121100584,398 03,9784,15404,096 4,1252573,868

Total 8 Hour Vehicle Volume:  8,691 Total 8 Hour Intersection Volume:  8,852Total 8 Hour Bicycle Volume:  161
Comment: 

Page 1 of 1 Printed On:  26 Nov, 2013   1:31:11PM



City of Toronto - Traffic Safety Unit

 Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND
Left    Thru    RightExits

Vehicle
Type

Time
Period

EASTBOUND
Left    Thru    Right

SOUTHBOUND
Left    Thru    Right

WESTBOUND
Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

LAKE SHORE BLVD AT SUPERIOR AVE (PX 231)
2012-Apr-26 (Thursday)

S
E
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0
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0
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0
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0
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0
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TOTAL: 3851 129831014419 205532381,568 258221,438351,395 78024731
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TOTAL: 192248 49342743318655 950329128594,183 1444,3703,7181553,504 4,1271343,849

Total 8 Hour Vehicle Volume:  9,228 Total 8 Hour Intersection Volume:  9,410Total 8 Hour Bicycle Volume:  182
Comment: 

Page 1 of 1 Printed On:  26 Nov, 2013   1:34:05PM



City of Toronto - Traffic Safety Unit

 Turning Movement Count Summary Report

Routine Hours

Survey Date:

Survey Type:

NORTHBOUND
Left    Thru    RightExits

Vehicle
Type

Time
Period

EASTBOUND
Left    Thru    Right

SOUTHBOUND
Left    Thru    Right

WESTBOUND
Left    Thru    RightTotal    Exits Total    Exits Total    Exits Total         Peds    Bike    Other

LAKE SHORE BLVD AT LEGION RD (PX 1994)
2012-Apr-26 (Thursday)
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Total 8 Hour Vehicle Volume:  11,252 Total 8 Hour Intersection Volume:  11,446Total 8 Hour Bicycle Volume:  194
Comment: 
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File Name : 1-91530123-19-Mimico and Lake Shore
Site Code : 91530319
Start Date : 28/11/2013
Page No : 1

Groups Printed- Cars - Trucks - Buses
Mimico Ave
Southbound

Lake Shore Blvd
Westbound

Mimico Ave
Northbound

Lake Shore Blvd
Eastbound

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

08:30 AM 0 0 0 7 31 63 1 11 0 0 0 2 3 190 11 30 349
08:45 AM 0 0 0 5 39 79 2 9 0 0 0 5 0 150 6 9 304

Total 0 0 0 12 70 142 3 20 0 0 0 7 3 340 17 39 653

09:00 AM 0 0 0 5 31 76 1 12 1 0 1 6 0 135 7 4 279
09:15 AM 0 0 0 5 28 75 1 12 0 0 0 3 0 110 5 3 242

Grand Total 0 0 0 22 129 293 5 44 1 0 1 16 3 585 29 46 1174
Apprch % 0 0 0 100 27.4 62.2 1.1 9.3 5.6 0 5.6 88.9 0.5 88.2 4.4 6.9  

Total % 0 0 0 1.9 11 25 0.4 3.7 0.1 0 0.1 1.4 0.3 49.8 2.5 3.9
Cars 0 0 0 22 128 274 5 40 1 0 1 16 3 561 17 42 1110

% Cars 0 0 0 100 99.2 93.5 100 90.9 100 0 100 100 100 95.9 58.6 91.3 94.5
Trucks 0 0 0 0 1 10 0 4 0 0 0 0 0 13 1 4 33

% Trucks 0 0 0 0 0.8 3.4 0 9.1 0 0 0 0 0 2.2 3.4 8.7 2.8
Buses 0 0 0 0 0 9 0 0 0 0 0 0 0 11 11 0 31

% Buses 0 0 0 0 0 3.1 0 0 0 0 0 0 0 1.9 37.9 0 2.6
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LEA CONSULTING LTD.
9th Floor, 625 Cochrane Drive

Markham, ON, L3R 9R9



File Name : 1-91530123-19-Mimico and Lake Shore
Site Code : 91530319
Start Date : 28/11/2013
Page No : 1

Groups Printed- Cars - Trucks - Buses
Mimico Ave
Southbound

Lake Shore Blvd
Westbound

Mimico Ave
Northbound

Lake Shore Blvd
Eastbound

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

05:00 PM 0 0 0 22 21 115 0 20 1 0 0 1 0 111 8 17 316
05:15 PM 0 0 0 12 29 101 0 4 0 0 0 8 0 114 9 24 301
05:30 PM 0 0 0 15 25 131 0 29 0 0 0 1 0 110 9 17 337
05:45 PM 0 0 0 10 22 122 0 6 0 0 0 4 0 86 7 15 272

Total 0 0 0 59 97 469 0 59 1 0 0 14 0 421 33 73 1226

Grand Total 0 0 0 59 97 469 0 59 1 0 0 14 0 421 33 73 1226
Apprch % 0 0 0 100 15.5 75 0 9.4 6.7 0 0 93.3 0 79.9 6.3 13.9  

Total % 0 0 0 4.8 7.9 38.3 0 4.8 0.1 0 0 1.1 0 34.3 2.7 6
Cars 0 0 0 59 95 451 0 53 1 0 0 14 0 408 22 63 1166

% Cars 0 0 0 100 97.9 96.2 0 89.8 100 0 0 100 0 96.9 66.7 86.3 95.1
Trucks 0 0 0 0 0 7 0 6 0 0 0 0 0 2 0 10 25

% Trucks 0 0 0 0 0 1.5 0 10.2 0 0 0 0 0 0.5 0 13.7 2
Buses 0 0 0 0 2 11 0 0 0 0 0 0 0 11 11 0 35

% Buses 0 0 0 0 2.1 2.3 0 0 0 0 0 0 0 2.6 33.3 0 2.9

 Mimico Ave 

 L
a
k
e
 S

h
o
re

 B
lv

d
  L

a
ke

 S
h
o
re

 B
lvd

 

 Mimico Ave 

Right

0 
0 
0 
0 

Thru

0 
0 
0 
0 

Left

0 
0 
0 
0 

Peds

59 
0 
0 

59 

InOut Total
117 59 176 

0 0 0 
13 0 13 

130 189 59 

R
ig

h
t

9
5
 

0
 

2
 

9
7
 

T
h
ru

4
5
1
 

7
 

1
1
 

4
6
9
 

L
e
ft 0

 
0
 

0
 

0
 

P
e
d
s 5
3
 

6
 

0
 

5
9
 

O
u
t

T
o
ta

l
In

4
0
9
 

5
9
9
 

1
0
0
8
 

2
 

1
3
 

1
5
 

1
1
 

1
3
 

2
4
 

4
2
2
 

1
0
4
7
 

6
2
5
 

Left
0 
0 
0 
0 

Thru
0 
0 
0 
0 

Right
1 
0 
0 
1 

Peds
14 
0 
0 

14 

Out TotalIn

0 15 15 
0 0 0 
0 0 0 
0 15 15 

L
e
ft2
2
 

0
 

1
1
 

3
3
 

T
h
ru4
0
8
 

2
 

1
1
 

4
2
1
 

R
ig

h
t0
 

0
 

0
 

0
 

P
e
d
s6
3
 

1
0
 

0
 

7
3
 

T
o
ta

l
O

u
t

In
4
5
1
 

4
9
3
 

9
4
4
 

7
 

1
2
 

1
9
 

1
1
 

2
2
 

3
3
 

4
6
9
 

9
9
6
 

5
2
7
 

28/11/2013 05:00 PM
28/11/2013 05:45 PM
 
Cars
Trucks
Buses

North

LEA CONSULTING LTD.
9th Floor, 625 Cochrane Drive

Markham, ON, L3R 9R9



File Name : 3-9153031715-Burlington and Lake Shore
Site Code : 91530117
Start Date : 28/11/2013
Page No : 1

Groups Printed- Cars - Trucks - Buses
Burlington Street

Southbound
LakeShore Blvd

Westbound Northbound
LakeShore Blvd

Eastbound

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

08:30 AM 3 0 13 20 18 104 0 29 0 0 0 0 0 189 3 15 394
08:45 AM 4 0 12 35 21 103 0 58 0 0 0 0 0 165 8 22 428

Total 7 0 25 55 39 207 0 87 0 0 0 0 0 354 11 37 822

09:00 AM 7 0 14 24 15 97 0 68 0 0 0 0 0 162 3 8 398
09:15 AM 9 0 10 23 17 107 0 20 0 0 0 0 0 116 6 17 325

Grand Total 23 0 49 102 71 411 0 175 0 0 0 0 0 632 20 62 1545
Apprch % 13.2 0 28.2 58.6 10.8 62.6 0 26.6 0 0 0 0 0 88.5 2.8 8.7  

Total % 1.5 0 3.2 6.6 4.6 26.6 0 11.3 0 0 0 0 0 40.9 1.3 4
Cars 23 0 47 102 71 389 0 173 0 0 0 0 0 612 19 60 1496

% Cars 100 0 95.9 100 100 94.6 0 98.9 0 0 0 0 0 96.8 95 96.8 96.8
Trucks 0 0 2 0 0 12 0 2 0 0 0 0 0 10 1 2 29

% Trucks 0 0 4.1 0 0 2.9 0 1.1 0 0 0 0 0 1.6 5 3.2 1.9
Buses 0 0 0 0 0 10 0 0 0 0 0 0 0 10 0 0 20

% Buses 0 0 0 0 0 2.4 0 0 0 0 0 0 0 1.6 0 0 1.3
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File Name : 3-9153031715-Burlington and Lake Shore
Site Code : 91530117
Start Date : 28/11/2013
Page No : 1

Groups Printed- Cars - Trucks - Buses
Burlington Street

Southbound
LakeShore Blvd

Westbound Northbound
LakeShore Blvd

Eastbound

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

05:00 PM 6 0 19 10 14 130 0 11 0 0 0 0 0 121 6 18 335
05:15 PM 5 0 16 8 13 122 0 14 0 0 0 0 0 121 3 6 308
05:30 PM 4 0 12 14 15 128 0 10 0 0 0 0 0 139 4 23 349
05:45 PM 1 0 11 16 13 132 0 8 0 0 0 0 0 124 4 10 319

Total 16 0 58 48 55 512 0 43 0 0 0 0 0 505 17 57 1311

Grand Total 16 0 58 48 55 512 0 43 0 0 0 0 0 505 17 57 1311
Apprch % 13.1 0 47.5 39.3 9 83.9 0 7 0 0 0 0 0 87.2 2.9 9.8  

Total % 1.2 0 4.4 3.7 4.2 39.1 0 3.3 0 0 0 0 0 38.5 1.3 4.3
Cars 16 0 58 46 55 490 0 36 0 0 0 0 0 489 17 54 1261

% Cars 100 0 100 95.8 100 95.7 0 83.7 0 0 0 0 0 96.8 100 94.7 96.2
Trucks 0 0 0 2 0 12 0 7 0 0 0 0 0 5 0 3 29

% Trucks 0 0 0 4.2 0 2.3 0 16.3 0 0 0 0 0 1 0 5.3 2.2
Buses 0 0 0 0 0 10 0 0 0 0 0 0 0 11 0 0 21

% Buses 0 0 0 0 0 2 0 0 0 0 0 0 0 2.2 0 0 1.6
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APPENDIX B
Existing Traffic Synchro Report



Queues Existing
1: Lake Shore Blvd & Mimico Ave Weekday AM

F:\9153\Traffic\Synchro\oct2014\Existing Weekday AM.syn Synchro 8 Report
22/10/2014 Page 1

Lane Group NBT SEL SET NWL NWT
Lane Configurations
Volume (vph) 0 129 293 3 840
Lane Group Flow (vph) 2 0 509 0 1039
Turn Type NA Perm NA Perm NA
Protected Phases 2 8 4
Permitted Phases 8 4
Detector Phase 2 8 8 4 4
Switch Phase
Minimum Initial (s) 7.0 22.0 22.0 22.0 22.0
Minimum Split (s) 29.0 28.0 28.0 28.0 28.0
Total Split (s) 30.0 40.0 40.0 40.0 40.0
Total Split (%) 42.9% 57.1% 57.1% 57.1% 57.1%
Yellow Time (s) 2.0 2.0 2.0 2.0 2.0
All-Red Time (s) 4.0 4.0 4.0 4.0 4.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max C-Max
Act Effct Green (s) 11.2 63.2 63.2
Actuated g/C Ratio 0.16 0.90 0.90
v/c Ratio 0.01 0.30 0.36
Control Delay 0.0 5.0 4.0
Queue Delay 0.0 0.0 0.0
Total Delay 0.0 5.0 4.0
LOS A A A
Approach Delay 0.0 5.0 4.0
Approach LOS A A A
Queue Length 50th (m) 0.0 8.6 0.0
Queue Length 95th (m) 0.0 13.2 62.1
Internal Link Dist (m) 19.9 116.1 60.9
Turn Bay Length (m)
Base Capacity (vph) 621 1674 2871
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.00 0.30 0.36

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25 (36%), Referenced to phase 4:NWTL and 8:SETL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.36
Intersection Signal Delay: 4.3 Intersection LOS: A
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15



Queues Existing
1: Lake Shore Blvd & Mimico Ave Weekday AM
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Splits and Phases:     1: Lake Shore Blvd & Mimico Ave



HCM Signalized Intersection Capacity Analysis Existing
1: Lake Shore Blvd & Mimico Ave Weekday AM

F:\9153\Traffic\Synchro\oct2014\Existing Weekday AM.syn Synchro 8 Report
22/10/2014 Page 3

Movement NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 1 0 1 0 0 0 129 293 5 3 840 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 0.98 1.00 1.00
Frt 0.93 1.00 0.99
Flt Protected 0.98 0.99 1.00
Satd. Flow (prot) 1655 3121 3331
Flt Permitted 0.98 0.59 0.95
Satd. Flow (perm) 1655 1853 3178
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1 0 1 0 0 0 154 349 6 4 1000 35
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 2 0
Lane Group Flow (vph) 0 0 0 0 0 0 0 509 0 0 1037 0
Confl. Peds. (#/hr) 40 42 22 16 16 22
Confl. Bikes (#/hr) 1 4
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 6% 0% 0% 4% 41%
Bus Blockages (#/hr) 0 0 0 0 0 0 9 9 9 11 11 11
Parking  (#/hr) 5 5
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 8 4
Permitted Phases 2 8 4
Actuated Green, G (s) 4.6 53.4 53.4
Effective Green, g (s) 5.6 54.4 54.4
Actuated g/C Ratio 0.08 0.78 0.78
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 132 1440 2469
v/s Ratio Prot
v/s Ratio Perm 0.00 0.27 c0.33
v/c Ratio 0.00 0.35 0.42
Uniform Delay, d1 29.6 2.4 2.6
Progression Factor 1.00 1.21 1.00
Incremental Delay, d2 0.0 0.7 0.5
Delay (s) 29.6 3.6 3.1
Level of Service C A A
Approach Delay (s) 29.6 0.0 3.6 3.1
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 3.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Existing
2: Lake Shore Blvd & Superior Ave Weekday AM

F:\9153\Traffic\Synchro\oct2014\Existing Weekday AM.syn Synchro 8 Report
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 68 9 21 8 1 772 13 433
Lane Group Flow (vph) 0 123 0 63 0 880 0 507
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 25.0 25.0 25.0 25.0 24.0 24.0 24.0 24.0
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 32.0 32.0 32.0 32.0 38.0 38.0 38.0 38.0
Total Split (%) 45.7% 45.7% 45.7% 45.7% 54.3% 54.3% 54.3% 54.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 41.2 41.2
Actuated g/C Ratio 0.37 0.37 0.59 0.59
v/c Ratio 0.24 0.11 0.49 0.29
Control Delay 12.4 9.4 9.3 23.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 12.4 9.4 9.3 23.8
LOS B A A C
Approach Delay 12.4 9.4 9.3 23.8
Approach LOS B A A C
Queue Length 50th (m) 7.9 2.8 43.2 37.3
Queue Length 95th (m) 19.1 10.0 5.3 53.1
Internal Link Dist (m) 119.4 73.9 116.1 213.0
Turn Bay Length (m)
Base Capacity (vph) 541 586 1788 1725
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.11 0.49 0.29

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 33 (47%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15



Queues Existing
2: Lake Shore Blvd & Superior Ave Weekday AM

F:\9153\Traffic\Synchro\oct2014\Existing Weekday AM.syn Synchro 8 Report
22/10/2014 Page 5

Splits and Phases:     2: Lake Shore Blvd & Superior Ave



HCM Signalized Intersection Capacity Analysis Existing
2: Lake Shore Blvd & Superior Ave Weekday AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 68 9 33 21 8 28 1 772 19 13 433 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frpb, ped/bikes 0.97 0.96 1.00 1.00
Flpb, ped/bikes 0.97 0.98 1.00 1.00
Frt 0.96 0.93 1.00 1.00
Flt Protected 0.97 0.98 1.00 1.00
Satd. Flow (prot) 1649 1631 3179 3158
Flt Permitted 0.79 0.88 0.95 0.93
Satd. Flow (perm) 1347 1469 3035 2927
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) 76 10 37 23 9 31 1 858 21 14 481 12
RTOR Reduction (vph) 0 25 0 0 22 0 0 2 0 0 2 0
Lane Group Flow (vph) 0 98 0 0 41 0 0 878 0 0 505 0
Confl. Peds. (#/hr) 71 91 91 71 82 117 117 82
Confl. Bikes (#/hr) 1 2 12 16
Heavy Vehicles (%) 0% 11% 0% 0% 5% 0% 0% 3% 5% 8% 4% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 12 12 13 10 10 10
Parking  (#/hr) 5 5 5 5
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 20.0 20.0 38.0 38.0
Effective Green, g (s) 21.0 21.0 39.0 39.0
Actuated g/C Ratio 0.30 0.30 0.56 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 440 1690 1630
v/s Ratio Prot
v/s Ratio Perm c0.07 0.03 c0.29 0.17
v/c Ratio 0.24 0.09 0.52 0.31
Uniform Delay, d1 18.5 17.6 9.7 8.3
Progression Factor 1.00 1.00 0.71 2.31
Incremental Delay, d2 0.3 0.1 1.1 0.5
Delay (s) 18.8 17.7 8.0 19.7
Level of Service B B A B
Approach Delay (s) 18.8 17.7 8.0 19.7
Approach LOS B B A B

Intersection Summary
HCM 2000 Control Delay 13.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing
3: Lake Shore Blvd & South Driveway Weekday AM
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 11 13 894 2 2 458
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) 12 14 993 2 2 509
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237 30
pX, platoon unblocked 0.90 0.87 0.87
vC, conflicting volume 1253 498 996
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 727 108 683
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 98 100
cM capacity (veh/h) 325 806 795

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 27 662 333 172 339
Volume Left 12 0 0 2 0
Volume Right 14 0 2 0 0
cSH 481 1700 1700 795 1700
Volume to Capacity 0.06 0.39 0.20 0.00 0.20
Queue Length 95th (m) 1.4 0.0 0.0 0.1 0.0
Control Delay (s) 12.9 0.0 0.0 0.2 0.0
Lane LOS B A
Approach Delay (s) 12.9 0.0 0.1
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15



Queues Existing
4: Lake Shore Blvd & Burlington St Weekday AM

F:\9153\Traffic\Synchro\oct2014\Existing Weekday AM.syn Synchro 8 Report
22/10/2014 Page 8

Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 23 20 887 411
Lane Group Flow (vph) 80 0 1008 536
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Detector Phase 6 4 4 8
Switch Phase
Minimum Initial (s) 18.0 18.0 18.0 7.0
Minimum Split (s) 29.0 41.0 41.0 41.0
Total Split (s) 29.0 41.0 41.0 41.0
Total Split (%) 41.4% 58.6% 58.6% 58.6%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 22.0 44.6 44.6
Actuated g/C Ratio 0.31 0.64 0.64
v/c Ratio 0.16 0.50 0.26
Control Delay 8.4 3.1 7.8
Queue Delay 0.0 0.0 0.0
Total Delay 8.4 3.1 7.8
LOS A A A
Approach Delay 8.4 3.1 7.8
Approach LOS A A A
Queue Length 50th (m) 2.4 9.7 26.4
Queue Length 95th (m) 10.9 13.3 39.3
Internal Link Dist (m) 131.3 6.4 12.4
Turn Bay Length (m)
Base Capacity (vph) 566 2028 2062
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.14 0.50 0.26

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 48 (69%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15



Queues Existing
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Splits and Phases:     4: Lake Shore Blvd & Burlington St



HCM Signalized Intersection Capacity Analysis Existing
4: Lake Shore Blvd & Burlington St Weekday AM
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 23 49 20 887 411 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.89 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.91 1.00 0.98
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 1489 3390 3213
Flt Permitted 0.98 0.94 1.00
Satd. Flow (perm) 1489 3183 3213
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 26 54 22 986 457 79
RTOR Reduction (vph) 40 0 0 0 16 0
Lane Group Flow (vph) 40 0 0 1008 520 0
Confl. Peds. (#/hr) 60 173 102 102
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 4% 0% 5% 4% 5% 0%
Bus Blockages (#/hr) 0 0 10 10 10 10
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Actuated Green, G (s) 17.4 41.6 41.6
Effective Green, g (s) 18.4 42.6 42.6
Actuated g/C Ratio 0.26 0.61 0.61
Clearance Time (s) 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 391 1937 1955
v/s Ratio Prot c0.03 0.16
v/s Ratio Perm c0.32
v/c Ratio 0.10 0.52 0.27
Uniform Delay, d1 19.5 7.8 6.4
Progression Factor 1.00 0.24 1.02
Incremental Delay, d2 0.1 0.9 0.3
Delay (s) 19.7 2.8 6.8
Level of Service B A A
Approach Delay (s) 19.7 2.8 6.8
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 5.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing
5: Lake Shore Blvd & North Driveway Weekday AM
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 2 904 6 1 479
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) 3 2 1004 7 1 532
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 36
pX, platoon unblocked 0.84 0.84 0.84
vC, conflicting volume 1276 506 1011
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 939 17 622
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 100 100
cM capacity (veh/h) 222 890 810

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 6 670 341 179 355
Volume Left 3 0 0 1 0
Volume Right 2 0 7 0 0
cSH 318 1700 1700 810 1700
Volume to Capacity 0.02 0.39 0.20 0.00 0.21
Queue Length 95th (m) 0.4 0.0 0.0 0.0 0.0
Control Delay (s) 16.5 0.0 0.0 0.1 0.0
Lane LOS C A
Approach Delay (s) 16.5 0.0 0.0
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15



Queues Existing
6: Lake Shore Blvd & Legion Rd Weekday AM
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Lane Group EBL EBR WBT NBL NBT SBT
Lane Configurations
Volume (vph) 96 13 0 7 1116 470
Lane Group Flow (vph) 139 19 142 0 1627 704
Turn Type Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 4
Detector Phase 6 6 2 4 4 8
Switch Phase
Minimum Initial (s) 11.0 11.0 11.0 25.0 25.0 25.0
Minimum Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 3.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 15.5 15.5 15.5 48.1 48.1
Actuated g/C Ratio 0.22 0.22 0.22 0.69 0.69
v/c Ratio 0.49 0.05 0.36 0.72 0.31
Control Delay 28.9 1.8 17.1 10.9 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.9 1.8 17.1 10.9 7.0
LOS C A B B A
Approach Delay 17.1 10.9 7.0
Approach LOS B B A
Queue Length 50th (m) 17.5 0.0 11.3 36.3 19.2
Queue Length 95th (m) 20.1 0.1 14.5 51.3 29.8
Internal Link Dist (m) 18.8 436.8 17.2
Turn Bay Length (m)
Base Capacity (vph) 435 571 579 2245 2290
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.32 0.03 0.25 0.72 0.31

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 1 (1%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 96 0 13 18 0 80 7 1116 0 0 470 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.98 0.96 1.00 1.00
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.89 1.00 1.00
Flt Protected 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 1748 1576 1601 3439 3330
Flt Permitted 0.69 1.00 0.99 0.95 1.00
Satd. Flow (perm) 1273 1576 1601 3270 3330
Peak-hour factor, PHF 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69
Adj. Flow (vph) 139 0 19 26 0 116 10 1617 0 0 681 23
RTOR Reduction (vph) 0 0 15 0 38 0 0 0 0 0 2 0
Lane Group Flow (vph) 139 0 4 0 104 0 0 1627 0 0 702 0
Confl. Peds. (#/hr) 45 11 11 45 7 10 10 7
Confl. Bikes (#/hr) 2 9 23
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 0% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 14 14 0 8 8 0
Turn Type Perm Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 2 4
Actuated Green, G (s) 12.3 12.3 12.3 44.7 44.7
Effective Green, g (s) 13.3 13.3 13.3 45.7 45.7
Actuated g/C Ratio 0.19 0.19 0.19 0.65 0.65
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 241 299 304 2134 2174
v/s Ratio Prot 0.21
v/s Ratio Perm c0.11 0.00 0.06 c0.50
v/c Ratio 0.58 0.01 0.34 0.76 0.32
Uniform Delay, d1 25.8 23.0 24.6 8.4 5.3
Progression Factor 1.00 1.00 1.00 0.70 1.00
Incremental Delay, d2 3.3 0.0 0.7 2.6 0.4
Delay (s) 29.1 23.0 25.2 8.4 5.7
Level of Service C C C A A
Approach Delay (s) 28.4 25.2 8.4 5.7
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBT NEL NET SWT
Lane Configurations
Volume (vph) 0 33 421 844
Lane Group Flow (vph) 4 0 499 1034
Turn Type NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 4
Detector Phase 2 4 4 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0
Minimum Split (s) 29.0 28.0 28.0 28.0
Total Split (s) 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 11.2 63.2 63.2
Actuated g/C Ratio 0.16 0.90 0.90
v/c Ratio 0.01 0.19 0.37
Control Delay 0.0 3.3 2.3
Queue Delay 0.0 0.0 0.0
Total Delay 0.0 3.3 2.3
LOS A A A
Approach Delay 0.0 3.3 2.3
Approach LOS A A A
Queue Length 50th (m) 0.0 0.0 0.0
Queue Length 95th (m) 0.0 29.6 63.4
Internal Link Dist (m) 20.0 60.9 116.0
Turn Bay Length (m)
Base Capacity (vph) 747 2564 2801
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.01 0.19 0.37

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 55 (79%), Referenced to phase 4:NETL and 8:SWTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.37
Intersection Signal Delay: 2.6 Intersection LOS: A
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 1 0 0 0 33 421 0 0 844 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.86 1.00 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1546 3340 3102
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 1546 2838 3102
Peak-hour factor, PHF 0.91 0.91 0.25 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 0 0 4 0 0 0 36 463 0 0 927 107
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 0 0 0 0 0 0 499 0 0 1028 0
Confl. Peds. (#/hr) 63 53 53 63 59 14 14 59
Confl. Bikes (#/hr) 10 6
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 33% 3% 0% 0% 4% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 11 11 11 11 11 13
Parking  (#/hr) 5 5
Turn Type NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 2 4 8
Actuated Green, G (s) 4.6 53.4 53.4
Effective Green, g (s) 5.6 54.4 54.4
Actuated g/C Ratio 0.08 0.78 0.78
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 123 2205 2410
v/s Ratio Prot c0.00 c0.33
v/s Ratio Perm 0.18
v/c Ratio 0.00 0.23 0.43
Uniform Delay, d1 29.6 2.1 2.6
Progression Factor 1.00 1.00 0.58
Incremental Delay, d2 0.0 0.2 0.3
Delay (s) 29.6 2.3 1.9
Level of Service C A A
Approach Delay (s) 29.6 0.0 2.3 1.9
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 2.1 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 87 36 40 8 9 422 29 873
Lane Group Flow (vph) 0 240 0 104 0 577 0 1164
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 25.0 25.0 25.0 25.0 4.0 4.0 4.0 4.0
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 32.0 32.0 32.0 32.0 38.0 38.0 38.0 38.0
Total Split (%) 45.7% 45.7% 45.7% 45.7% 54.3% 54.3% 54.3% 54.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 34.0 34.0
Actuated g/C Ratio 0.37 0.37 0.49 0.49
v/c Ratio 0.45 0.21 0.40 0.81
Control Delay 18.0 10.9 15.1 15.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.0 10.9 15.1 15.9
LOS B B B B
Approach Delay 18.0 10.9 15.1 15.9
Approach LOS B B B B
Queue Length 50th (m) 21.4 5.4 24.6 39.2
Queue Length 95th (m) 33.7 12.7 40.7 27.3
Internal Link Dist (m) 119.4 73.9 116.0 213.1
Turn Bay Length (m)
Base Capacity (vph) 553 510 1430 1436
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.43 0.20 0.40 0.81

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 35 (50%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 87 36 66 40 8 34 9 422 25 29 873 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frpb, ped/bikes 0.97 0.97 0.99 1.00
Flpb, ped/bikes 0.97 0.98 1.00 1.00
Frt 0.95 0.94 0.99 1.00
Flt Protected 0.98 0.98 1.00 1.00
Satd. Flow (prot) 1678 1560 3161 3205
Flt Permitted 0.81 0.79 0.93 0.92
Satd. Flow (perm) 1394 1255 2932 2953
Peak-hour factor, PHF 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Adj. Flow (vph) 110 46 84 51 10 43 11 534 32 37 1105 22
RTOR Reduction (vph) 0 16 0 0 27 0 0 6 0 0 2 0
Lane Group Flow (vph) 0 224 0 0 77 0 0 571 0 0 1162 0
Confl. Peds. (#/hr) 77 78 78 77 97 135 135 97
Confl. Bikes (#/hr) 1 1 27 9
Heavy Vehicles (%) 0% 0% 0% 3% 0% 12% 0% 3% 4% 0% 3% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 8 8 8 8 8 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 25.0 25.0 33.0 33.0
Effective Green, g (s) 26.0 26.0 34.0 34.0
Actuated g/C Ratio 0.37 0.37 0.49 0.49
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 517 466 1424 1434
v/s Ratio Prot
v/s Ratio Perm c0.16 0.06 0.19 c0.39
v/c Ratio 0.43 0.17 0.40 0.81
Uniform Delay, d1 16.5 14.7 11.5 15.3
Progression Factor 1.00 1.00 1.24 0.69
Incremental Delay, d2 0.6 0.2 0.8 4.9
Delay (s) 17.1 14.9 15.1 15.3
Level of Service B B B B
Approach Delay (s) 17.1 14.9 15.1 15.3
Approach LOS B B B B

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 5 11 511 6 17 886
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 5 12 544 6 18 943
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237 30
pX, platoon unblocked 0.87
vC, conflicting volume 1054 275 550
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 760 275 550
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 98 98
cM capacity (veh/h) 296 729 1030

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 17 362 188 332 628
Volume Left 5 0 0 18 0
Volume Right 12 0 6 0 0
cSH 500 1700 1700 1030 1700
Volume to Capacity 0.03 0.21 0.11 0.02 0.37
Queue Length 95th (m) 0.8 0.0 0.0 0.4 0.0
Control Delay (s) 12.5 0.0 0.0 0.6 0.0
Lane LOS B A
Approach Delay (s) 12.5 0.0 0.2
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 58 17 505 887
Lane Group Flow (vph) 79 0 555 1003
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Detector Phase 6 4 4 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0
Minimum Split (s) 28.0 24.0 24.0 24.0
Total Split (s) 29.0 41.0 41.0 41.0
Total Split (%) 41.4% 58.6% 58.6% 58.6%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 14.6 49.8 49.8
Actuated g/C Ratio 0.21 0.71 0.71
v/c Ratio 0.21 0.25 0.42
Control Delay 17.4 12.2 6.1
Queue Delay 0.0 0.0 0.0
Total Delay 17.4 12.2 6.1
LOS B B A
Approach Delay 17.4 12.2 6.1
Approach LOS B B A
Queue Length 50th (m) 7.9 21.4 18.3
Queue Length 95th (m) 14.5 43.4 42.0
Internal Link Dist (m) 131.3 6.4 12.4
Turn Bay Length (m)
Base Capacity (vph) 636 2228 2392
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.12 0.25 0.42

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 20 (29%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.42
Intersection Signal Delay: 8.7 Intersection LOS: A
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 58 16 17 505 887 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 1.00 0.99
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1751 3423 3357
Flt Permitted 0.96 0.91 1.00
Satd. Flow (perm) 1751 3131 3357
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 62 17 18 537 944 59
RTOR Reduction (vph) 14 0 0 0 4 0
Lane Group Flow (vph) 65 0 0 555 999 0
Confl. Peds. (#/hr) 36 54 46 46
Confl. Bikes (#/hr) 2 7
Heavy Vehicles (%) 0% 0% 0% 3% 4% 0%
Bus Blockages (#/hr) 0 0 11 11 10 10
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Actuated Green, G (s) 12.2 46.8 46.8
Effective Green, g (s) 13.2 47.8 47.8
Actuated g/C Ratio 0.19 0.68 0.68
Clearance Time (s) 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 330 2138 2292
v/s Ratio Prot c0.04 c0.30
v/s Ratio Perm 0.18
v/c Ratio 0.20 0.26 0.44
Uniform Delay, d1 23.9 4.3 5.0
Progression Factor 1.00 1.95 0.82
Incremental Delay, d2 0.3 0.3 0.4
Delay (s) 24.2 8.6 4.6
Level of Service C A A
Approach Delay (s) 24.2 8.6 4.6
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 6.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 0 546 17 6 939
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 3 0 581 18 6 999
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 36
pX, platoon unblocked 0.94 0.94 0.94
vC, conflicting volume 1102 299 599
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 988 138 455
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 100 99
cM capacity (veh/h) 232 841 1053

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 3 387 212 339 666
Volume Left 3 0 0 6 0
Volume Right 0 0 18 0 0
cSH 232 1700 1700 1053 1700
Volume to Capacity 0.01 0.23 0.12 0.01 0.39
Queue Length 95th (m) 0.3 0.0 0.0 0.1 0.0
Control Delay (s) 20.7 0.0 0.0 0.2 0.0
Lane LOS C A
Approach Delay (s) 20.7 0.0 0.1
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR WBT NEL NET SWT
Lane Configurations
Volume (vph) 31 15 0 30 577 1165
Lane Group Flow (vph) 46 22 35 0 893 1803
Turn Type Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 4
Detector Phase 6 6 2 4 4 8
Switch Phase
Minimum Initial (s) 11.0 11.0 11.0 25.0 25.0 25.0
Minimum Split (s) 27.0 27.0 27.0 31.0 31.0 31.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 3.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 13.8 13.8 13.8 54.4 54.4
Actuated g/C Ratio 0.20 0.20 0.20 0.78 0.78
v/c Ratio 0.18 0.06 0.10 0.43 0.68
Control Delay 23.9 2.7 5.6 8.2 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 2.7 5.6 8.2 10.6
LOS C A A A B
Approach Delay 5.6 8.2 10.6
Approach LOS A A B
Queue Length 50th (m) 5.5 0.0 0.0 45.3 76.1
Queue Length 95th (m) 8.8 0.5 2.3 50.8 87.8
Internal Link Dist (m) 18.8 436.7 17.2
Turn Bay Length (m)
Base Capacity (vph) 439 560 585 2070 2638
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.10 0.04 0.06 0.43 0.68

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 1 (1%), Referenced to phase 4:NETL and 8:SWT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 9.9 Intersection LOS: A
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis Existing
6: Lake Shore Blvd & Legion Rd Weekday PM
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 31 0 15 5 0 19 30 577 0 0 1165 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.97 1.00 1.00
Flpb, ped/bikes 0.97 1.00 0.99 1.00 1.00
Frt 1.00 0.85 0.89 1.00 0.99
Flt Protected 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 1660 1544 1617 3420 3391
Flt Permitted 0.73 1.00 0.99 0.78 1.00
Satd. Flow (perm) 1283 1544 1617 2665 3391
Peak-hour factor, PHF 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68
Adj. Flow (vph) 46 0 22 7 0 28 44 849 0 0 1713 90
RTOR Reduction (vph) 0 0 19 0 30 0 0 0 0 0 3 0
Lane Group Flow (vph) 46 0 3 0 5 0 0 893 0 0 1800 0
Confl. Peds. (#/hr) 25 31 31 25 21 15 15 21
Confl. Bikes (#/hr) 32 19
Heavy Vehicles (%) 6% 0% 0% 0% 0% 0% 7% 3% 0% 0% 3% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 10 10 0 11 11 0
Turn Type Perm Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 2 4
Actuated Green, G (s) 8.4 8.4 8.4 48.6 48.6
Effective Green, g (s) 9.4 9.4 9.4 49.6 49.6
Actuated g/C Ratio 0.13 0.13 0.13 0.71 0.71
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 172 207 217 1888 2402
v/s Ratio Prot c0.53
v/s Ratio Perm c0.04 0.00 0.00 0.34
v/c Ratio 0.27 0.01 0.02 0.47 0.75
Uniform Delay, d1 27.2 26.3 26.3 4.5 6.3
Progression Factor 1.00 1.00 1.00 1.27 1.00
Incremental Delay, d2 0.8 0.0 0.0 0.8 2.2
Delay (s) 28.0 26.3 26.3 6.5 8.5
Level of Service C C C A A
Approach Delay (s) 27.5 26.3 6.5 8.5
Approach LOS C C A A

Intersection Summary
HCM 2000 Control Delay 8.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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FIGURE C2
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FIGURE C3
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FIGURE C4
MOTEL STRIP/HUMBER BAY SHORES TTRIP DISTRIBUTION-BACKGROUND DEV XX (XX)
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Future Background Traffic Synchro Report



Queues Future Background
1: Lake Shore Blvd & Mimico Ave Weekday AM
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Lane Group NBT NEL NET SWL SWT
Lane Configurations
Volume (vph) 0 29 977 5 949
Lane Group Flow (vph) 2 0 1202 0 1290
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 4 8
Detector Phase 2 4 4 8 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0 4.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0
Total Split (s) 30.0 40.0 40.0 40.0 40.0
Total Split (%) 42.9% 57.1% 57.1% 57.1% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max C-Max
Act Effct Green (s) 11.0 63.4 63.4
Actuated g/C Ratio 0.16 0.91 0.91
v/c Ratio 0.01 0.45 0.49
Control Delay 0.0 4.6 5.2
Queue Delay 0.0 0.0 0.0
Total Delay 0.0 4.6 5.2
LOS A A A
Approach Delay 0.0 4.6 5.2
Approach LOS A A A
Queue Length 50th (m) 0.0 0.0 0.6
Queue Length 95th (m) 0.0 78.6 57.2
Internal Link Dist (m) 20.0 60.9 116.0
Turn Bay Length (m)
Base Capacity (vph) 620 2684 2650
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.00 0.45 0.49

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25 (36%), Referenced to phase 4:NETL and 8:SWTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
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Splits and Phases:     1: Lake Shore Blvd & Mimico Ave



HCM Signalized Intersection Capacity Analysis Future Background
1: Lake Shore Blvd & Mimico Ave Weekday AM
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 1 0 1 0 0 0 29 977 3 5 949 129
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.98 1.00 0.99
Flpb, ped/bikes 0.98 1.00 1.00
Frt 0.93 1.00 0.98
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 1652 3353 3076
Flt Permitted 0.98 0.88 0.95
Satd. Flow (perm) 1652 2962 2923
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1 0 1 0 0 0 35 1163 4 6 1130 154
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 7 0
Lane Group Flow (vph) 0 0 0 0 0 0 0 1202 0 0 1283 0
Confl. Peds. (#/hr) 42 40 22 16 16 22
Confl. Bikes (#/hr) 4 1
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 41% 4% 0% 0% 6% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 11 11 11 9 9 9
Parking  (#/hr) 5 5
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4 8
Actuated Green, G (s) 4.4 53.6 53.6
Effective Green, g (s) 5.4 54.6 54.6
Actuated g/C Ratio 0.08 0.78 0.78
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 127 2310 2279
v/s Ratio Prot
v/s Ratio Perm 0.00 0.41 c0.44
v/c Ratio 0.00 0.52 0.56
Uniform Delay, d1 29.8 2.9 3.0
Progression Factor 1.00 1.00 1.08
Incremental Delay, d2 0.0 0.8 0.7
Delay (s) 29.8 3.7 4.0
Level of Service C A A
Approach Delay (s) 29.8 0.0 3.7 4.0
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background
2: Lake Shore Blvd & Superior Ave Weekday AM
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 68 9 21 8 1 909 13 1089
Lane Group Flow (vph) 0 123 0 63 0 1032 0 1236
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 25.0 25.0 25.0 25.0 4.0 4.0 4.0 4.0
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 32.0 32.0 32.0 32.0 38.0 38.0 38.0 38.0
Total Split (%) 45.7% 45.7% 45.7% 45.7% 54.3% 54.3% 54.3% 54.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 41.2 41.2
Actuated g/C Ratio 0.37 0.37 0.59 0.59
v/c Ratio 0.24 0.11 0.58 0.70
Control Delay 14.2 9.6 10.5 27.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.2 9.6 10.5 27.8
LOS B A B C
Approach Delay 14.2 9.6 10.5 27.8
Approach LOS B A B C
Queue Length 50th (m) 9.5 2.9 54.6 100.2
Queue Length 95th (m) 21.0 10.1 0.0 #124.1
Internal Link Dist (m) 119.4 73.9 116.0 213.1
Turn Bay Length (m)
Base Capacity (vph) 531 585 1789 1758
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.11 0.58 0.70

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 33 (47%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 19.4 Intersection LOS: B
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
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     Queue shown is maximum after two cycles.

Splits and Phases:     2: Lake Shore Blvd & Superior Ave



HCM Signalized Intersection Capacity Analysis Future Background
2: Lake Shore Blvd & Superior Ave Weekday AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 68 9 33 21 8 28 1 909 19 13 1089 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frpb, ped/bikes 0.97 0.96 1.00 1.00
Flpb, ped/bikes 0.97 0.98 1.00 1.00
Frt 0.96 0.93 1.00 1.00
Flt Protected 0.97 0.98 1.00 1.00
Satd. Flow (prot) 1649 1631 3183 3177
Flt Permitted 0.79 0.88 0.95 0.94
Satd. Flow (perm) 1347 1469 3038 2984
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) 76 10 37 23 9 31 1 1010 21 14 1210 12
RTOR Reduction (vph) 0 14 0 0 21 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 109 0 0 42 0 0 1030 0 0 1235 0
Confl. Peds. (#/hr) 71 91 91 71 82 117 117 82
Confl. Bikes (#/hr) 1 2 12 16
Heavy Vehicles (%) 0% 11% 0% 0% 5% 0% 0% 3% 5% 8% 4% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 12 12 13 10 10 10
Parking  (#/hr) 5 5 5 5
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 20.0 20.0 38.0 38.0
Effective Green, g (s) 21.0 21.0 39.0 39.0
Actuated g/C Ratio 0.30 0.30 0.56 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 440 1692 1662
v/s Ratio Prot
v/s Ratio Perm c0.08 0.03 0.34 c0.41
v/c Ratio 0.27 0.10 0.61 0.74
Uniform Delay, d1 18.7 17.7 10.4 11.7
Progression Factor 1.00 1.00 0.73 1.80
Incremental Delay, d2 0.4 0.1 1.5 2.6
Delay (s) 19.0 17.8 9.1 23.7
Level of Service B B A C
Approach Delay (s) 19.0 17.8 9.1 23.7
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Future Background
3: Lake Shore Blvd & South Driveway Weekday AM
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 11 13 1031 2 2 1114
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) 12 14 1146 2 2 1238
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237 30
pX, platoon unblocked 0.87 0.81 0.81
vC, conflicting volume 1770 574 1148
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 625 12 719
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 97 98 100
cM capacity (veh/h) 367 870 724

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 27 764 384 415 825
Volume Left 12 0 0 2 0
Volume Right 14 0 2 0 0
cSH 535 1700 1700 724 1700
Volume to Capacity 0.05 0.45 0.23 0.00 0.49
Queue Length 95th (m) 1.3 0.0 0.0 0.1 0.0
Control Delay (s) 12.1 0.0 0.0 0.1 0.0
Lane LOS B A
Approach Delay (s) 12.1 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15



Queues Future Background
4: Lake Shore Blvd & Burlington St Weekday AM
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Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 23 20 1024 1067
Lane Group Flow (vph) 80 0 1160 1265
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Detector Phase 6 4 4 8
Switch Phase
Minimum Initial (s) 4.0 7.0 7.0 4.0
Minimum Split (s) 28.0 24.0 24.0 24.0
Total Split (s) 29.0 41.0 41.0 41.0
Total Split (%) 41.4% 58.6% 58.6% 58.6%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 17.2 46.9 46.9
Actuated g/C Ratio 0.25 0.67 0.67
v/c Ratio 0.21 0.56 0.57
Control Delay 13.5 3.1 9.5
Queue Delay 0.0 0.0 0.0
Total Delay 13.5 3.1 9.5
LOS B A A
Approach Delay 13.5 3.1 9.5
Approach LOS B A A
Queue Length 50th (m) 4.8 10.5 91.2
Queue Length 95th (m) 13.7 15.5 122.0
Internal Link Dist (m) 131.3 6.4 12.4
Turn Bay Length (m)
Base Capacity (vph) 549 2083 2220
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.15 0.56 0.57

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 48 (69%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
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Splits and Phases:     4: Lake Shore Blvd & Burlington St
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 23 49 20 1024 1067 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.89 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.91 1.00 0.99
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 1489 3396 3303
Flt Permitted 0.98 0.91 1.00
Satd. Flow (perm) 1489 3108 3303
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 26 54 22 1138 1186 79
RTOR Reduction (vph) 22 0 0 0 5 0
Lane Group Flow (vph) 58 0 0 1160 1260 0
Confl. Peds. (#/hr) 60 173 102 102
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 4% 0% 5% 4% 5% 0%
Bus Blockages (#/hr) 0 0 10 10 10 10
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Actuated Green, G (s) 15.1 43.9 43.9
Effective Green, g (s) 16.1 44.9 44.9
Actuated g/C Ratio 0.23 0.64 0.64
Clearance Time (s) 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 342 1993 2118
v/s Ratio Prot c0.04 c0.38
v/s Ratio Perm 0.37
v/c Ratio 0.17 0.58 0.59
Uniform Delay, d1 21.6 7.2 7.3
Progression Factor 1.00 0.22 0.91
Incremental Delay, d2 0.2 1.1 0.9
Delay (s) 21.8 2.7 7.5
Level of Service C A A
Approach Delay (s) 21.8 2.7 7.5
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 5.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 2 1041 6 1 1135
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) 3 2 1157 7 1 1261
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 36
pX, platoon unblocked 0.81 0.81 0.81
vC, conflicting volume 1793 582 1163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1517 29 743
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 100
cM capacity (veh/h) 91 852 711

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 6 771 392 421 841
Volume Left 3 0 0 1 0
Volume Right 2 0 7 0 0
cSH 142 1700 1700 711 1700
Volume to Capacity 0.04 0.45 0.23 0.00 0.49
Queue Length 95th (m) 1.0 0.0 0.0 0.0 0.0
Control Delay (s) 31.4 0.0 0.0 0.0 0.0
Lane LOS D A
Approach Delay (s) 31.4 0.0 0.0
Approach LOS D

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR WBT NEL NET SWT
Lane Configurations
Volume (vph) 96 13 0 7 1253 1126
Lane Group Flow (vph) 139 19 142 0 1826 1655
Turn Type Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 4
Detector Phase 6 6 2 4 4 8
Switch Phase
Minimum Initial (s) 11.0 11.0 11.0 25.0 25.0 25.0
Minimum Split (s) 28.0 28.0 28.0 31.0 31.0 31.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 3.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 15.1 15.1 15.1 48.5 48.5
Actuated g/C Ratio 0.22 0.22 0.22 0.69 0.69
v/c Ratio 0.51 0.05 0.37 0.82 0.72
Control Delay 30.1 2.0 17.7 14.1 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.1 2.0 17.7 14.1 12.8
LOS C A B B B
Approach Delay 17.7 14.1 12.8
Approach LOS B B B
Queue Length 50th (m) 17.5 0.0 11.3 51.8 71.4
Queue Length 95th (m) 21.1 0.1 15.2 59.2 83.0
Internal Link Dist (m) 18.8 436.7 17.2
Turn Bay Length (m)
Base Capacity (vph) 433 571 578 2240 2314
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.32 0.03 0.25 0.82 0.72

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 1 (1%), Referenced to phase 4:NETL and 8:SWT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 96 0 13 18 0 80 7 1253 0 0 1126 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.97 0.95 1.00 1.00
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.89 1.00 1.00
Flt Protected 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 1742 1574 1595 3440 3342
Flt Permitted 0.69 1.00 0.99 0.94 1.00
Satd. Flow (perm) 1266 1574 1595 3238 3342
Peak-hour factor, PHF 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69
Adj. Flow (vph) 139 0 19 26 0 116 10 1816 0 0 1632 23
RTOR Reduction (vph) 0 0 15 0 38 0 0 0 0 0 1 0
Lane Group Flow (vph) 139 0 4 0 104 0 0 1826 0 0 1654 0
Confl. Peds. (#/hr) 45 11 11 45 7 10 10 7
Confl. Bikes (#/hr) 2 9 23
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 0% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 14 14 0 8 8 0
Turn Type Perm Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 2 4
Actuated Green, G (s) 11.9 11.9 11.9 45.1 45.1
Effective Green, g (s) 12.9 12.9 12.9 46.1 46.1
Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 290 293 2132 2200
v/s Ratio Prot 0.49
v/s Ratio Perm c0.11 0.00 0.06 c0.56
v/c Ratio 0.60 0.01 0.35 0.86 0.75
Uniform Delay, d1 26.2 23.3 24.9 9.4 8.1
Progression Factor 1.00 1.00 1.00 0.79 1.00
Incremental Delay, d2 4.1 0.0 0.7 4.5 2.4
Delay (s) 30.2 23.4 25.7 11.9 10.5
Level of Service C C C B B
Approach Delay (s) 29.4 25.7 11.9 10.5
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 12.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBT NEL NET SWT
Lane Configurations
Volume (vph) 0 33 919 1097
Lane Group Flow (vph) 4 0 1046 1312
Turn Type NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 4
Detector Phase 2 4 4 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0
Minimum Split (s) 29.0 28.0 28.0 28.0
Total Split (s) 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 11.2 63.2 63.2
Actuated g/C Ratio 0.16 0.90 0.90
v/c Ratio 0.01 0.39 0.47
Control Delay 0.0 4.3 3.1
Queue Delay 0.0 0.0 0.0
Total Delay 0.0 4.3 3.1
LOS A A A
Approach Delay 0.0 4.3 3.1
Approach LOS A A A
Queue Length 50th (m) 0.0 0.0 0.0
Queue Length 95th (m) 0.0 74.6 m52.7
Internal Link Dist (m) 20.0 60.9 116.0
Turn Bay Length (m)
Base Capacity (vph) 595 2662 2819
Starvation Cap Reductn 0 0 47
Spillback Cap Reductn 0 56 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.01 0.40 0.47

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 55 (79%), Referenced to phase 4:NETL and 8:SWTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 3.6 Intersection LOS: A
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 1 0 0 0 33 919 0 0 1097 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.86 1.00 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1546 3386 3119
Flt Permitted 1.00 0.87 1.00
Satd. Flow (perm) 1546 2949 3119
Peak-hour factor, PHF 0.91 0.91 0.25 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 0 0 4 0 0 0 36 1010 0 0 1205 107
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 0 0 0 0 0 1046 0 0 1308 0
Confl. Peds. (#/hr) 63 53 53 63 59 14 14 59
Confl. Bikes (#/hr) 10 6
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 33% 3% 0% 0% 4% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 11 11 11 11 11 13
Parking  (#/hr) 5 5
Turn Type NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 2 4 8
Actuated Green, G (s) 4.6 53.4 53.4
Effective Green, g (s) 5.6 54.4 54.4
Actuated g/C Ratio 0.08 0.78 0.78
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 123 2291 2423
v/s Ratio Prot c0.00 c0.42
v/s Ratio Perm 0.35
v/c Ratio 0.00 0.46 0.54
Uniform Delay, d1 29.6 2.7 3.0
Progression Factor 1.00 1.00 0.67
Incremental Delay, d2 0.0 0.7 0.1
Delay (s) 29.6 3.4 2.1
Level of Service C A A
Approach Delay (s) 29.6 0.0 3.4 2.1
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 2.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queues Future Background
2: Lake Shore Blvd & Superior Ave Weekday PM

F:\9153\Traffic\Synchro\oct2014\Future Background PM.syn Synchro 8 Report
22/10/2014 Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 87 36 40 8 9 920 29 1125
Lane Group Flow (vph) 0 240 0 104 0 1208 0 1484
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 25.0 25.0 25.0 25.0 4.0 4.0 4.0 4.0
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 32.0 32.0 32.0 32.0 38.0 38.0 38.0 38.0
Total Split (%) 45.7% 45.7% 45.7% 45.7% 54.3% 54.3% 54.3% 54.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 34.0 34.0
Actuated g/C Ratio 0.37 0.37 0.49 0.49
v/c Ratio 0.46 0.22 0.87 1.12
Control Delay 19.4 14.2 27.0 79.6
Queue Delay 0.1 0.0 0.0 0.1
Total Delay 19.5 14.2 27.0 79.7
LOS B B C E
Approach Delay 19.5 14.2 27.0 79.7
Approach LOS B B C E
Queue Length 50th (m) 23.3 7.9 73.0 ~124.3
Queue Length 95th (m) 35.8 15.5 90.5 #130.2
Internal Link Dist (m) 119.4 73.9 116.0 213.1
Turn Bay Length (m)
Base Capacity (vph) 543 494 1393 1329
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 21 19 0 37
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.22 0.87 1.15

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 35 (50%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.12
Intersection Signal Delay: 51.7 Intersection LOS: D
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
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     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Lake Shore Blvd & Superior Ave
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 87 36 66 40 8 34 9 920 25 29 1125 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frpb, ped/bikes 0.97 0.97 0.99 1.00
Flpb, ped/bikes 0.97 0.98 1.00 1.00
Frt 0.95 0.94 1.00 1.00
Flt Protected 0.98 0.98 1.00 1.00
Satd. Flow (prot) 1678 1560 3199 3215
Flt Permitted 0.81 0.79 0.89 0.85
Satd. Flow (perm) 1394 1255 2863 2733
Peak-hour factor, PHF 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Adj. Flow (vph) 110 46 84 51 10 43 11 1165 32 37 1424 23
RTOR Reduction (vph) 0 6 0 0 11 0 0 3 0 0 2 0
Lane Group Flow (vph) 0 234 0 0 93 0 0 1205 0 0 1482 0
Confl. Peds. (#/hr) 77 78 78 77 97 135 135 97
Confl. Bikes (#/hr) 1 1 27 9
Heavy Vehicles (%) 0% 0% 0% 3% 0% 12% 0% 3% 4% 0% 3% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 8 8 8 8 8 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 25.0 25.0 33.0 33.0
Effective Green, g (s) 26.0 26.0 34.0 34.0
Actuated g/C Ratio 0.37 0.37 0.49 0.49
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 517 466 1390 1327
v/s Ratio Prot
v/s Ratio Perm c0.17 0.07 0.42 c0.54
v/c Ratio 0.45 0.20 0.87 1.12
Uniform Delay, d1 16.6 14.9 16.0 18.0
Progression Factor 1.00 1.00 1.17 0.74
Incremental Delay, d2 0.6 0.2 7.2 62.7
Delay (s) 17.2 15.2 26.0 76.0
Level of Service B B C E
Approach Delay (s) 17.2 15.2 26.0 76.0
Approach LOS B B C E

Intersection Summary
HCM 2000 Control Delay 49.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 5 11 1009 6 17 1139
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 5 12 1073 6 18 1212
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237 30
pX, platoon unblocked 0.87 0.77 0.77
vC, conflicting volume 1719 540 1080
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 526 0 510
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 99 98
cM capacity (veh/h) 413 841 822

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 17 716 364 422 808
Volume Left 5 0 0 18 0
Volume Right 12 0 6 0 0
cSH 635 1700 1700 822 1700
Volume to Capacity 0.03 0.42 0.21 0.02 0.48
Queue Length 95th (m) 0.7 0.0 0.0 0.5 0.0
Control Delay (s) 10.8 0.0 0.0 0.7 0.0
Lane LOS B A
Approach Delay (s) 10.8 0.0 0.2
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 58 17 1003 1140
Lane Group Flow (vph) 79 0 1085 1272
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Detector Phase 6 4 4 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0
Minimum Split (s) 28.0 24.0 24.0 24.0
Total Split (s) 29.0 41.0 41.0 41.0
Total Split (%) 41.4% 58.6% 58.6% 58.6%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 14.6 49.8 49.8
Actuated g/C Ratio 0.21 0.71 0.71
v/c Ratio 0.21 0.48 0.53
Control Delay 17.4 16.6 7.6
Queue Delay 0.0 0.0 0.0
Total Delay 17.4 16.6 7.6
LOS B B A
Approach Delay 17.4 16.6 7.6
Approach LOS B B A
Queue Length 50th (m) 7.9 70.9 31.5
Queue Length 95th (m) 14.5 m94.1 52.0
Internal Link Dist (m) 131.3 6.4 12.4
Turn Bay Length (m)
Base Capacity (vph) 636 2252 2398
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.12 0.48 0.53

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 20 (29%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 58 16 17 1003 1140 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 1.00 0.99
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1751 3426 3367
Flt Permitted 0.96 0.92 1.00
Satd. Flow (perm) 1751 3163 3367
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 62 17 18 1067 1213 59
RTOR Reduction (vph) 14 0 0 0 3 0
Lane Group Flow (vph) 65 0 0 1085 1269 0
Confl. Peds. (#/hr) 36 54 46 46
Confl. Bikes (#/hr) 2 7
Heavy Vehicles (%) 0% 0% 0% 3% 4% 0%
Bus Blockages (#/hr) 0 0 11 11 10 10
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Actuated Green, G (s) 12.2 46.8 46.8
Effective Green, g (s) 13.2 47.8 47.8
Actuated g/C Ratio 0.19 0.68 0.68
Clearance Time (s) 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 330 2159 2299
v/s Ratio Prot c0.04 c0.38
v/s Ratio Perm 0.34
v/c Ratio 0.20 0.50 0.55
Uniform Delay, d1 23.9 5.4 5.6
Progression Factor 1.00 2.13 0.90
Incremental Delay, d2 0.3 0.5 0.5
Delay (s) 24.2 11.9 5.6
Level of Service C B A
Approach Delay (s) 24.2 11.9 5.6
Approach LOS C B A

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 0 1044 17 6 1192
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 3 0 1111 18 6 1268
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 36
pX, platoon unblocked 0.85 0.85 0.85
vC, conflicting volume 1766 564 1129
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1554 145 806
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 100 99
cM capacity (veh/h) 90 753 706

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 3 740 388 429 845
Volume Left 3 0 0 6 0
Volume Right 0 0 18 0 0
cSH 90 1700 1700 706 1700
Volume to Capacity 0.04 0.44 0.23 0.01 0.50
Queue Length 95th (m) 0.9 0.0 0.0 0.2 0.0
Control Delay (s) 46.7 0.0 0.0 0.3 0.0
Lane LOS E A
Approach Delay (s) 46.7 0.0 0.1
Approach LOS E

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15



Queues Future Background
6: Lake Shore Blvd & Legion Rd Weekday PM

F:\9153\Traffic\Synchro\oct2014\Future Background PM.syn Synchro 8 Report
22/10/2014 Page 12

Lane Group EBL EBR WBT NEL NET SWT
Lane Configurations
Volume (vph) 31 15 0 30 1075 1423
Lane Group Flow (vph) 46 22 35 0 1625 2183
Turn Type Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 4
Detector Phase 6 6 2 4 4 8
Switch Phase
Minimum Initial (s) 11.0 11.0 11.0 25.0 25.0 25.0
Minimum Split (s) 27.0 27.0 27.0 31.0 31.0 31.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 3.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 13.8 13.8 13.8 54.4 54.4
Actuated g/C Ratio 0.20 0.20 0.20 0.78 0.78
v/c Ratio 0.18 0.06 0.10 0.85 0.83
Control Delay 23.9 2.7 5.6 20.3 14.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 2.7 5.6 20.3 14.9
LOS C A A C B
Approach Delay 5.6 20.3 14.9
Approach LOS A C B
Queue Length 50th (m) 5.5 0.0 0.0 122.7 121.1
Queue Length 95th (m) 8.8 0.5 2.3 #121.9 #126.3
Internal Link Dist (m) 18.8 436.7 17.2
Turn Bay Length (m)
Base Capacity (vph) 439 560 585 1919 2642
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.10 0.04 0.06 0.85 0.83

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 1 (1%), Referenced to phase 4:NETL and 8:SWT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
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     Queue shown is maximum after two cycles.

Splits and Phases:     6: Lake Shore Blvd & Legion Rd
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 31 0 15 5 0 19 30 1075 0 0 1423 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.97 1.00 1.00
Flpb, ped/bikes 0.97 1.00 0.99 1.00 1.00
Frt 1.00 0.85 0.89 1.00 0.99
Flt Protected 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 1660 1544 1617 3427 3397
Flt Permitted 0.73 1.00 0.99 0.72 1.00
Satd. Flow (perm) 1283 1544 1617 2472 3397
Peak-hour factor, PHF 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68
Adj. Flow (vph) 46 0 22 7 0 28 44 1581 0 0 2093 90
RTOR Reduction (vph) 0 0 19 0 30 0 0 0 0 0 3 0
Lane Group Flow (vph) 46 0 3 0 5 0 0 1625 0 0 2180 0
Confl. Peds. (#/hr) 25 31 31 25 21 15 15 21
Confl. Bikes (#/hr) 32 19
Heavy Vehicles (%) 6% 0% 0% 0% 0% 0% 7% 3% 0% 0% 3% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 10 10 0 11 11 0
Turn Type Perm Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 2 4
Actuated Green, G (s) 8.4 8.4 8.4 48.6 48.6
Effective Green, g (s) 9.4 9.4 9.4 49.6 49.6
Actuated g/C Ratio 0.13 0.13 0.13 0.71 0.71
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 172 207 217 1751 2407
v/s Ratio Prot 0.64
v/s Ratio Perm c0.04 0.00 0.00 c0.66
v/c Ratio 0.27 0.01 0.02 0.93 0.91
Uniform Delay, d1 27.2 26.3 26.3 8.7 8.3
Progression Factor 1.00 1.00 1.00 1.38 1.00
Incremental Delay, d2 0.8 0.0 0.0 9.8 6.3
Delay (s) 28.0 26.3 26.3 21.8 14.6
Level of Service C C C C B
Approach Delay (s) 27.5 26.3 21.8 14.6
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBT NEL NET SWL SWT
Lane Configurations
Volume (vph) 0 29 978 5 954
Lane Group Flow (vph) 2 0 1203 0 1299
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 4 8
Detector Phase 2 4 4 8 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0 4.0
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0
Total Split (s) 30.0 40.0 40.0 40.0 40.0
Total Split (%) 42.9% 57.1% 57.1% 57.1% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max C-Max
Act Effct Green (s) 11.0 63.4 63.4
Actuated g/C Ratio 0.16 0.91 0.91
v/c Ratio 0.01 0.45 0.49
Control Delay 0.0 4.6 5.3
Queue Delay 0.0 0.0 0.0
Total Delay 0.0 4.6 5.3
LOS A A A
Approach Delay 0.0 4.6 5.3
Approach LOS A A A
Queue Length 50th (m) 0.0 0.0 0.3
Queue Length 95th (m) 0.0 78.7 57.4
Internal Link Dist (m) 20.0 60.9 116.0
Turn Bay Length (m)
Base Capacity (vph) 620 2684 2650
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.00 0.45 0.49

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 25 (36%), Referenced to phase 4:NETL and 8:SWTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 4.9 Intersection LOS: A
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
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Splits and Phases:     1: Lake Shore Blvd & Mimico Ave
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 1 0 1 0 0 0 29 978 3 5 954 132
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.98 1.00 0.99
Flpb, ped/bikes 0.98 1.00 1.00
Frt 0.93 1.00 0.98
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 1652 3353 3076
Flt Permitted 0.98 0.88 0.95
Satd. Flow (perm) 1652 2960 2922
Peak-hour factor, PHF 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Adj. Flow (vph) 1 0 1 0 0 0 35 1164 4 6 1136 157
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 7 0
Lane Group Flow (vph) 0 0 0 0 0 0 0 1203 0 0 1292 0
Confl. Peds. (#/hr) 42 40 22 16 16 22
Confl. Bikes (#/hr) 4 1
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 41% 4% 0% 0% 6% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 11 11 11 9 9 9
Parking  (#/hr) 5 5
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4 8
Actuated Green, G (s) 4.4 53.6 53.6
Effective Green, g (s) 5.4 54.6 54.6
Actuated g/C Ratio 0.08 0.78 0.78
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 127 2308 2279
v/s Ratio Prot
v/s Ratio Perm 0.00 0.41 c0.44
v/c Ratio 0.00 0.52 0.57
Uniform Delay, d1 29.8 2.9 3.0
Progression Factor 1.00 1.00 1.07
Incremental Delay, d2 0.0 0.8 0.8
Delay (s) 29.8 3.7 4.0
Level of Service C A A
Approach Delay (s) 29.8 0.0 3.7 4.0
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 69 9 21 8 1 910 13 1097
Lane Group Flow (vph) 0 124 0 63 0 1033 0 1249
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 25.0 25.0 25.0 25.0 4.0 4.0 4.0 4.0
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 32.0 32.0 32.0 32.0 38.0 38.0 38.0 38.0
Total Split (%) 45.7% 45.7% 45.7% 45.7% 54.3% 54.3% 54.3% 54.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 41.2 41.2
Actuated g/C Ratio 0.37 0.37 0.59 0.59
v/c Ratio 0.24 0.11 0.58 0.71
Control Delay 14.2 9.6 10.5 27.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.2 9.6 10.5 28.0
LOS B A B C
Approach Delay 14.2 9.6 10.5 28.0
Approach LOS B A B C
Queue Length 50th (m) 9.5 2.9 54.7 101.2
Queue Length 95th (m) 21.1 10.1 0.0 #126.4
Internal Link Dist (m) 119.4 73.9 116.0 213.1
Turn Bay Length (m)
Base Capacity (vph) 531 585 1789 1756
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 18
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.11 0.58 0.72

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 33 (47%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 19.5 Intersection LOS: B
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
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     Queue shown is maximum after two cycles.

Splits and Phases:     2: Lake Shore Blvd & Superior Ave
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 69 9 33 21 8 28 1 910 19 13 1097 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frpb, ped/bikes 0.97 0.96 1.00 1.00
Flpb, ped/bikes 0.97 0.98 1.00 1.00
Frt 0.96 0.93 1.00 1.00
Flt Protected 0.97 0.98 1.00 1.00
Satd. Flow (prot) 1649 1631 3183 3174
Flt Permitted 0.79 0.88 0.95 0.94
Satd. Flow (perm) 1345 1469 3038 2982
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) 77 10 37 23 9 31 1 1011 21 14 1219 16
RTOR Reduction (vph) 0 14 0 0 21 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 110 0 0 42 0 0 1031 0 0 1248 0
Confl. Peds. (#/hr) 71 91 91 71 82 117 117 82
Confl. Bikes (#/hr) 1 2 12 16
Heavy Vehicles (%) 0% 11% 0% 0% 5% 0% 0% 3% 5% 8% 4% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 12 12 13 10 10 10
Parking  (#/hr) 5 5 5 5
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 20.0 20.0 38.0 38.0
Effective Green, g (s) 21.0 21.0 39.0 39.0
Actuated g/C Ratio 0.30 0.30 0.56 0.56
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 403 440 1692 1661
v/s Ratio Prot
v/s Ratio Perm c0.08 0.03 0.34 c0.42
v/c Ratio 0.27 0.10 0.61 0.75
Uniform Delay, d1 18.7 17.7 10.4 11.8
Progression Factor 1.00 1.00 0.73 1.78
Incremental Delay, d2 0.4 0.1 1.5 2.7
Delay (s) 19.0 17.8 9.1 23.8
Level of Service B B A C
Approach Delay (s) 19.0 17.8 9.1 23.8
Approach LOS B B A C

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 23 17 1031 4 2 1114
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) 26 19 1146 4 2 1238
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237 30
pX, platoon unblocked 0.87 0.81 0.81
vC, conflicting volume 1771 575 1150
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 625 12 720
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 98 100
cM capacity (veh/h) 368 870 723

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 44 764 386 415 825
Volume Left 26 0 0 2 0
Volume Right 19 0 4 0 0
cSH 487 1700 1700 723 1700
Volume to Capacity 0.09 0.45 0.23 0.00 0.49
Queue Length 95th (m) 2.4 0.0 0.0 0.1 0.0
Control Delay (s) 13.1 0.0 0.0 0.1 0.0
Lane LOS B A
Approach Delay (s) 13.1 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 23 24 1024 1067
Lane Group Flow (vph) 80 0 1165 1265
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Detector Phase 6 4 4 8
Switch Phase
Minimum Initial (s) 4.0 7.0 7.0 4.0
Minimum Split (s) 28.0 24.0 24.0 24.0
Total Split (s) 29.0 41.0 41.0 41.0
Total Split (%) 41.4% 58.6% 58.6% 58.6%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 17.2 46.9 46.9
Actuated g/C Ratio 0.25 0.67 0.67
v/c Ratio 0.21 0.57 0.57
Control Delay 13.5 3.2 9.5
Queue Delay 0.0 0.0 0.0
Total Delay 13.5 3.2 9.5
LOS B A A
Approach Delay 13.5 3.2 9.5
Approach LOS B A A
Queue Length 50th (m) 4.8 10.7 91.2
Queue Length 95th (m) 13.7 15.7 121.9
Internal Link Dist (m) 131.3 6.4 12.4
Turn Bay Length (m)
Base Capacity (vph) 549 2054 2220
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.15 0.57 0.57

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 48 (69%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 6.7 Intersection LOS: A
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
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Splits and Phases:     4: Lake Shore Blvd & Burlington St
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 23 49 24 1024 1067 71
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.89 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.91 1.00 0.99
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 1489 3395 3303
Flt Permitted 0.98 0.90 1.00
Satd. Flow (perm) 1489 3064 3303
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 26 54 27 1138 1186 79
RTOR Reduction (vph) 22 0 0 0 5 0
Lane Group Flow (vph) 58 0 0 1165 1260 0
Confl. Peds. (#/hr) 60 173 102 102
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 4% 0% 5% 4% 5% 0%
Bus Blockages (#/hr) 0 0 10 10 10 10
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Actuated Green, G (s) 15.1 43.9 43.9
Effective Green, g (s) 16.1 44.9 44.9
Actuated g/C Ratio 0.23 0.64 0.64
Clearance Time (s) 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 342 1965 2118
v/s Ratio Prot c0.04 c0.38
v/s Ratio Perm 0.38
v/c Ratio 0.17 0.59 0.59
Uniform Delay, d1 21.6 7.3 7.3
Progression Factor 1.00 0.22 0.90
Incremental Delay, d2 0.2 1.1 0.9
Delay (s) 21.8 2.8 7.4
Level of Service C A A
Approach Delay (s) 21.8 2.8 7.4
Approach LOS C A A

Intersection Summary
HCM 2000 Control Delay 5.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 34 1041 6 5 1135
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) 3 38 1157 7 6 1261
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 36
pX, platoon unblocked 0.81 0.81 0.81
vC, conflicting volume 1802 582 1163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1526 25 740
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 96 99
cM capacity (veh/h) 89 855 712

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 41 771 392 426 841
Volume Left 3 0 0 6 0
Volume Right 38 0 7 0 0
cSH 504 1700 1700 712 1700
Volume to Capacity 0.08 0.45 0.23 0.01 0.49
Queue Length 95th (m) 2.1 0.0 0.0 0.2 0.0
Control Delay (s) 12.8 0.0 0.0 0.2 0.0
Lane LOS B A
Approach Delay (s) 12.8 0.0 0.1
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBR WBT NEL NET SWT
Lane Configurations
Volume (vph) 96 13 0 7 1285 1130
Lane Group Flow (vph) 139 19 142 0 1872 1661
Turn Type Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 4
Detector Phase 6 6 2 4 4 8
Switch Phase
Minimum Initial (s) 11.0 11.0 11.0 25.0 25.0 25.0
Minimum Split (s) 28.0 28.0 28.0 31.0 31.0 31.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 3.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 15.1 15.1 15.1 48.5 48.5
Actuated g/C Ratio 0.22 0.22 0.22 0.69 0.69
v/c Ratio 0.51 0.05 0.37 0.84 0.72
Control Delay 30.1 2.0 17.7 15.1 12.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.1 2.0 17.7 15.1 12.8
LOS C A B B B
Approach Delay 17.7 15.1 12.8
Approach LOS B B B
Queue Length 50th (m) 17.5 0.0 11.3 55.1 72.1
Queue Length 95th (m) 21.1 0.1 15.2 61.4 83.6
Internal Link Dist (m) 18.8 436.7 17.2
Turn Bay Length (m)
Base Capacity (vph) 433 571 578 2240 2314
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.32 0.03 0.25 0.84 0.72

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 1 (1%), Referenced to phase 4:NETL and 8:SWT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 14.7 Intersection LOS: B
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 96 0 13 18 0 80 7 1285 0 0 1130 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.97 0.95 1.00 1.00
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.89 1.00 1.00
Flt Protected 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 1742 1574 1595 3440 3342
Flt Permitted 0.69 1.00 0.99 0.94 1.00
Satd. Flow (perm) 1266 1574 1595 3239 3342
Peak-hour factor, PHF 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69 0.69
Adj. Flow (vph) 139 0 19 26 0 116 10 1862 0 0 1638 23
RTOR Reduction (vph) 0 0 15 0 38 0 0 0 0 0 1 0
Lane Group Flow (vph) 139 0 4 0 104 0 0 1872 0 0 1660 0
Confl. Peds. (#/hr) 45 11 11 45 7 10 10 7
Confl. Bikes (#/hr) 2 9 23
Heavy Vehicles (%) 0% 2% 0% 0% 0% 0% 0% 2% 0% 0% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 14 14 0 8 8 0
Turn Type Perm Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 2 4
Actuated Green, G (s) 11.9 11.9 11.9 45.1 45.1
Effective Green, g (s) 12.9 12.9 12.9 46.1 46.1
Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 233 290 293 2133 2200
v/s Ratio Prot 0.50
v/s Ratio Perm c0.11 0.00 0.06 c0.58
v/c Ratio 0.60 0.01 0.35 0.88 0.75
Uniform Delay, d1 26.2 23.3 24.9 9.7 8.1
Progression Factor 1.00 1.00 1.00 0.79 1.00
Incremental Delay, d2 4.1 0.0 0.7 5.3 2.5
Delay (s) 30.2 23.4 25.7 12.9 10.6
Level of Service C C C B B
Approach Delay (s) 29.4 25.7 12.9 10.6
Approach LOS C C B B

Intersection Summary
HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group NBT NEL NET SWT
Lane Configurations
Volume (vph) 0 33 924 1098
Lane Group Flow (vph) 4 0 1051 1315
Turn Type NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 4
Detector Phase 2 4 4 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0
Minimum Split (s) 29.0 28.0 28.0 28.0
Total Split (s) 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 11.2 63.2 63.2
Actuated g/C Ratio 0.16 0.90 0.90
v/c Ratio 0.01 0.39 0.47
Control Delay 0.0 4.3 3.1
Queue Delay 0.0 0.0 0.0
Total Delay 0.0 4.4 3.1
LOS A A A
Approach Delay 0.0 4.4 3.1
Approach LOS A A A
Queue Length 50th (m) 0.0 0.0 0.0
Queue Length 95th (m) 0.0 75.2 m52.2
Internal Link Dist (m) 20.0 60.9 116.0
Turn Bay Length (m)
Base Capacity (vph) 595 2662 2818
Starvation Cap Reductn 0 0 47
Spillback Cap Reductn 0 57 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.01 0.40 0.47

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 55 (79%), Referenced to phase 4:NETL and 8:SWTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 3.7 Intersection LOS: A
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 0 0 1 0 0 0 33 924 0 0 1098 98
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.94 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.86 1.00 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 1546 3387 3119
Flt Permitted 1.00 0.87 1.00
Satd. Flow (perm) 1546 2950 3119
Peak-hour factor, PHF 0.91 0.91 0.25 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 0 0 4 0 0 0 36 1015 0 0 1207 108
RTOR Reduction (vph) 0 4 0 0 0 0 0 0 0 0 4 0
Lane Group Flow (vph) 0 0 0 0 0 0 0 1051 0 0 1311 0
Confl. Peds. (#/hr) 63 53 53 63 59 14 14 59
Confl. Bikes (#/hr) 10 6
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 33% 3% 0% 0% 4% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 11 11 11 11 11 13
Parking  (#/hr) 5 5
Turn Type NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 2 4 8
Actuated Green, G (s) 4.6 53.4 53.4
Effective Green, g (s) 5.6 54.4 54.4
Actuated g/C Ratio 0.08 0.78 0.78
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 123 2292 2423
v/s Ratio Prot c0.00 c0.42
v/s Ratio Perm 0.36
v/c Ratio 0.00 0.46 0.54
Uniform Delay, d1 29.6 2.7 3.0
Progression Factor 1.00 1.00 0.67
Incremental Delay, d2 0.0 0.7 0.1
Delay (s) 29.6 3.4 2.1
Level of Service C A A
Approach Delay (s) 29.6 0.0 3.4 2.1
Approach LOS C A A A

Intersection Summary
HCM 2000 Control Delay 2.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Volume (vph) 92 36 40 8 9 925 29 1127
Lane Group Flow (vph) 0 246 0 104 0 1214 0 1488
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 25.0 25.0 25.0 25.0 4.0 4.0 4.0 4.0
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 32.0 32.0 32.0 32.0 38.0 38.0 38.0 38.0
Total Split (%) 45.7% 45.7% 45.7% 45.7% 54.3% 54.3% 54.3% 54.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 26.0 26.0 34.0 34.0
Actuated g/C Ratio 0.37 0.37 0.49 0.49
v/c Ratio 0.47 0.22 0.87 1.12
Control Delay 19.9 14.3 27.5 81.9
Queue Delay 0.1 0.0 0.0 0.1
Total Delay 20.0 14.4 27.5 82.0
LOS B B C F
Approach Delay 20.0 14.4 27.5 82.0
Approach LOS B B C F
Queue Length 50th (m) 24.2 8.0 73.8 ~125.2
Queue Length 95th (m) 37.0 15.6 91.0 #131.1
Internal Link Dist (m) 119.4 73.9 116.0 213.1
Turn Bay Length (m)
Base Capacity (vph) 539 492 1390 1326
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 21 19 0 39
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.47 0.22 0.87 1.16

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 35 (50%), Referenced to phase 4:NBTL and 8:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.12
Intersection Signal Delay: 53.0 Intersection LOS: D
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
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     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     2: Lake Shore Blvd & Superior Ave



HCM Signalized Intersection Capacity Analysis Future Total
2: Lake Shore Blvd & Superior Ave Weekday PM

F:\9153\Traffic\Synchro\FT-PM\Future Total PM.syn Synchro 8 Report
22/10/2014 Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 92 36 66 40 8 34 9 925 25 29 1127 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frpb, ped/bikes 0.97 0.97 0.99 1.00
Flpb, ped/bikes 0.97 0.98 1.00 1.00
Frt 0.95 0.94 1.00 1.00
Flt Protected 0.98 0.98 1.00 1.00
Satd. Flow (prot) 1679 1561 3199 3215
Flt Permitted 0.81 0.78 0.89 0.85
Satd. Flow (perm) 1384 1252 2858 2726
Peak-hour factor, PHF 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Adj. Flow (vph) 116 46 84 51 10 43 11 1171 32 37 1427 24
RTOR Reduction (vph) 0 6 0 0 10 0 0 3 0 0 2 0
Lane Group Flow (vph) 0 240 0 0 94 0 0 1211 0 0 1486 0
Confl. Peds. (#/hr) 77 78 78 77 97 135 135 97
Confl. Bikes (#/hr) 1 1 27 9
Heavy Vehicles (%) 0% 0% 0% 3% 0% 12% 0% 3% 4% 0% 3% 0%
Bus Blockages (#/hr) 0 0 0 0 0 0 8 8 8 8 8 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 25.0 25.0 33.0 33.0
Effective Green, g (s) 26.0 26.0 34.0 34.0
Actuated g/C Ratio 0.37 0.37 0.49 0.49
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 514 465 1388 1324
v/s Ratio Prot
v/s Ratio Perm c0.17 0.08 0.42 c0.55
v/c Ratio 0.47 0.20 0.87 1.12
Uniform Delay, d1 16.7 15.0 16.1 18.0
Progression Factor 1.00 1.00 1.17 0.74
Incremental Delay, d2 0.7 0.2 7.5 64.9
Delay (s) 17.4 15.2 26.4 78.2
Level of Service B B C E
Approach Delay (s) 17.4 15.2 26.4 78.2
Approach LOS B B C E

Intersection Summary
HCM 2000 Control Delay 50.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 8 12 1009 16 17 1139
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 9 13 1073 17 18 1212
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 237 30
pX, platoon unblocked 0.86 0.77 0.77
vC, conflicting volume 1724 545 1090
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 523 0 513
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 98 98
cM capacity (veh/h) 413 838 816

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 21 716 375 422 808
Volume Left 9 0 0 18 0
Volume Right 13 0 17 0 0
cSH 594 1700 1700 816 1700
Volume to Capacity 0.04 0.42 0.22 0.02 0.48
Queue Length 95th (m) 0.9 0.0 0.0 0.5 0.0
Control Delay (s) 11.3 0.0 0.0 0.7 0.0
Lane LOS B A
Approach Delay (s) 11.3 0.0 0.2
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL NBL NBT SBT
Lane Configurations
Volume (vph) 58 18 1003 1140
Lane Group Flow (vph) 79 0 1086 1272
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Detector Phase 6 4 4 8
Switch Phase
Minimum Initial (s) 7.0 4.0 4.0 4.0
Minimum Split (s) 28.0 24.0 24.0 24.0
Total Split (s) 29.0 41.0 41.0 41.0
Total Split (%) 41.4% 58.6% 58.6% 58.6%
Yellow Time (s) 3.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None C-Max C-Max C-Max
Act Effct Green (s) 14.6 49.8 49.8
Actuated g/C Ratio 0.21 0.71 0.71
v/c Ratio 0.21 0.48 0.53
Control Delay 17.4 16.5 7.6
Queue Delay 0.0 0.0 0.0
Total Delay 17.4 16.5 7.6
LOS B B A
Approach Delay 17.4 16.5 7.6
Approach LOS B B A
Queue Length 50th (m) 7.9 70.6 32.5
Queue Length 95th (m) 14.5 m93.2 m51.7
Internal Link Dist (m) 131.3 6.4 12.4
Turn Bay Length (m)
Base Capacity (vph) 636 2245 2398
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.12 0.48 0.53

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 20 (29%), Referenced to phase 4:NBTL and 8:SBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 58 16 18 1003 1140 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 5.0 5.0
Lane Util. Factor 1.00 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 1.00 0.99
Flt Protected 0.96 1.00 1.00
Satd. Flow (prot) 1751 3426 3367
Flt Permitted 0.96 0.92 1.00
Satd. Flow (perm) 1751 3155 3367
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 62 17 19 1067 1213 59
RTOR Reduction (vph) 14 0 0 0 3 0
Lane Group Flow (vph) 65 0 0 1086 1269 0
Confl. Peds. (#/hr) 36 54 46 46
Confl. Bikes (#/hr) 2 7
Heavy Vehicles (%) 0% 0% 0% 3% 4% 0%
Bus Blockages (#/hr) 0 0 11 11 10 10
Turn Type Prot Perm NA NA
Protected Phases 6 4 8
Permitted Phases 4
Actuated Green, G (s) 12.2 46.8 46.8
Effective Green, g (s) 13.2 47.8 47.8
Actuated g/C Ratio 0.19 0.68 0.68
Clearance Time (s) 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 330 2154 2299
v/s Ratio Prot c0.04 c0.38
v/s Ratio Perm 0.34
v/c Ratio 0.20 0.50 0.55
Uniform Delay, d1 23.9 5.4 5.6
Progression Factor 1.00 2.12 0.90
Incremental Delay, d2 0.3 0.5 0.5
Delay (s) 24.2 11.8 5.6
Level of Service C B A
Approach Delay (s) 24.2 11.8 5.6
Approach LOS C B A

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 9 1044 17 28 1192
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 3 10 1111 18 30 1268
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 36
pX, platoon unblocked 0.85 0.85 0.85
vC, conflicting volume 1813 564 1129
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1608 144 806
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 99 96
cM capacity (veh/h) 80 754 706

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2
Volume Total 13 740 388 452 845
Volume Left 3 0 0 30 0
Volume Right 10 0 18 0 0
cSH 242 1700 1700 706 1700
Volume to Capacity 0.05 0.44 0.23 0.04 0.50
Queue Length 95th (m) 1.3 0.0 0.0 1.1 0.0
Control Delay (s) 20.7 0.0 0.0 1.2 0.0
Lane LOS C A
Approach Delay (s) 20.7 0.0 0.4
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR WBT NEL NET SWT
Lane Configurations
Volume (vph) 31 15 0 30 1084 1445
Lane Group Flow (vph) 46 22 35 0 1638 2215
Turn Type Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 4
Detector Phase 6 6 2 4 4 8
Switch Phase
Minimum Initial (s) 11.0 11.0 11.0 25.0 25.0 25.0
Minimum Split (s) 27.0 27.0 27.0 31.0 31.0 31.0
Total Split (s) 30.0 30.0 30.0 40.0 40.0 40.0
Total Split (%) 42.9% 42.9% 42.9% 57.1% 57.1% 57.1%
Yellow Time (s) 3.0 3.0 3.0 4.0 4.0 4.0
All-Red Time (s) 4.0 4.0 4.0 2.0 2.0 2.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 6.0 6.0 6.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max C-Max
Act Effct Green (s) 13.8 13.8 13.8 54.4 54.4
Actuated g/C Ratio 0.20 0.20 0.20 0.78 0.78
v/c Ratio 0.18 0.06 0.10 0.86 0.84
Control Delay 23.9 2.7 5.6 21.4 15.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 2.7 5.6 21.4 15.5
LOS C A A C B
Approach Delay 5.6 21.4 15.5
Approach LOS A C B
Queue Length 50th (m) 5.5 0.0 0.0 ~124.1 126.3
Queue Length 95th (m) 8.8 0.5 2.3 #124.8 #134.6
Internal Link Dist (m) 18.8 436.7 17.2
Turn Bay Length (m)
Base Capacity (vph) 439 560 585 1896 2642
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.10 0.04 0.06 0.86 0.84

Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 1 (1%), Referenced to phase 4:NETL and 8:SWT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
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     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     6: Lake Shore Blvd & Legion Rd
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Movement EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 31 0 15 5 0 19 30 1084 0 0 1445 61
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 0.96 0.97 1.00 1.00
Flpb, ped/bikes 0.97 1.00 0.99 1.00 1.00
Frt 1.00 0.85 0.89 1.00 0.99
Flt Protected 0.95 1.00 0.99 1.00 1.00
Satd. Flow (prot) 1660 1544 1617 3427 3397
Flt Permitted 0.73 1.00 0.99 0.71 1.00
Satd. Flow (perm) 1283 1544 1617 2441 3397
Peak-hour factor, PHF 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68
Adj. Flow (vph) 46 0 22 7 0 28 44 1594 0 0 2125 90
RTOR Reduction (vph) 0 0 19 0 30 0 0 0 0 0 3 0
Lane Group Flow (vph) 46 0 3 0 5 0 0 1638 0 0 2212 0
Confl. Peds. (#/hr) 25 31 31 25 21 15 15 21
Confl. Bikes (#/hr) 32 19
Heavy Vehicles (%) 6% 0% 0% 0% 0% 0% 7% 3% 0% 0% 3% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 10 10 0 11 11 0
Turn Type Perm Perm Perm NA Perm NA NA
Protected Phases 2 4 8
Permitted Phases 6 6 2 4
Actuated Green, G (s) 8.4 8.4 8.4 48.6 48.6
Effective Green, g (s) 9.4 9.4 9.4 49.6 49.6
Actuated g/C Ratio 0.13 0.13 0.13 0.71 0.71
Clearance Time (s) 7.0 7.0 7.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 172 207 217 1729 2407
v/s Ratio Prot 0.65
v/s Ratio Perm c0.04 0.00 0.00 c0.67
v/c Ratio 0.27 0.01 0.02 0.95 0.92
Uniform Delay, d1 27.2 26.3 26.3 9.0 8.5
Progression Factor 1.00 1.00 1.00 1.38 1.00
Incremental Delay, d2 0.8 0.0 0.0 12.0 7.1
Delay (s) 28.0 26.3 26.3 24.4 15.6
Level of Service C C C C B
Approach Delay (s) 27.5 26.3 24.4 15.6
Approach LOS C C C B

Intersection Summary
HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



APPENDIX G
General Loading Review
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