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for 

150 North Street Project

City of Rye, Westchester County, New York

May 12, 2014

1.0 Introduction Executive Summary

This report examines existing traffic operations in the vicinity of a site with 58 senior dwelling
units proposed at 150 North Street Project Site and future conditions with the proposed Project
completed. The description of the network's present day operations is referred to as the
Existing Condition. Future transportation operations are then examined for the No Build
Condition (without the Project) and Build Condition (with the Project). The No Build Condition is
the future baseline upon which the effect of project traffic is based and the Build Condition
represents the combination of the No Build Condition plus the traffic that would result from
development and operation of the Proposed Project. Future operations (No Build and Build) are
analyzed for the year 2016.

Executive Summary

The New York State Department of Environmental Conservation (NYS DEC) has recently
revised the environmental assessment forms, effective October 7th of 2013. The NYS DEC
workbook guidelines (NYS DEC, SEQR Environmental Assessment Forms Guidance
Documents {Workbook}, page 60-62) suggests use of a 100 trip peak hour threshold for the
resultant traffic increase to be substantial enough to warrant full evaluation of traffic impacts (a
capacity analysis) for uncongested locations. 

In this case the Playland traffic study1 established this area is uncongested. The Central
Avenue and Theodore Fremd Avenue intersection was not in the Playland Study. It was also
shown to be uncongested (Table 6). 

The proposed project has 58 senior attached dwelling units divided into two buildings. Rye
Manor, a nearby senior site was counted for comparison with the Institute of Transportation
Engineers' rates contained in Trip Generation2. Rye Manor trip generation was similar to the
average  rates from Trip Generation with an equal number of total trips and two fewer a.m.
peak hour trips.  For a conservative analysis the maximum trip generation rates were used from
Trip Generation. These volumes are over 60 percent higher than would be projected using the
Rye Manor numbers. Using the maximum rates, the proposed project would generate 16 new
vehicle trips during the peak a.m. weekday hour and 21 trips new vehicle trips during the p.m.
weekday peak hour as shown in Table 7.  

150 North Street 
1

2 Institute of Transportation Engineers, Trip Generation, Edition 9th, Washington DC, 2012.

1 John Meyers Consulting PC, Playland Improvement Program Year One, Armonk, NY, September 27, 2013.



Traffic generated using the maximum rates, which are 60 percent higher than would be
expected at 150 North Street, is still only 21 percent of the threshold that would indicate a traffic
capacity study is necessary. In this case the model showed increases of less than one second
per vehicle in delay per vehicle verifying why capacity analysis is unnecessary in this and similar
cases.

These results are consistent with the February 5, 2014 memorandum3 to the Rye City Council
that "... existing intersection level of service adverse traffic impacts are not anticipated with the
proposed change to the RA-5 District". This conclusion included input from Brian Dempsey PE
(City Traffic and Pedestrian Safety Chair).

Levels of Service

None of the study signalized intersections has an unacceptable level of service (level of service
E or F) for the Existing Condition or for future conditions (Build Condition and No Build
Condition). 

Tables 1 and 2 show all of the volume to capacity ratio changes were at 0.2 or less. Delay
increases were mostly 0.0 to 0.1 seconds per vehicle with none reaching a second per vehicle.
There was only one change in level of service and that was from A to B only because the delay
was already at the level of service borderline.

Mitigation Measures

Based on the changes in performance measures there is no nexus to recommend highway
improvements as a result of this development. These results are consistent with the SEQRA
handbook suggestions regarding not performing capacity analysis on traffic generators below
the trip generation thresholds. The unsignalized intersections of Old Post Road and Thruway
Access Drive (northbound Playland Parkway ramps) providing access to Interstate-95 and
Playland Access Drive and ramp from the southbound Playland Parkway should be reviewed as
subsequent developments are proposed in the area based on the existing long delays.  

The Applicant should incorporate bicycle parking into the project's final design. Parking and
storage for bicycles with convenient access is a means for further supporting efficient
transportation and is supportive of active facility design. The median in the covered parking
area is a potential location for such parking. The details of bicycle parking can be determined at
the time of site design review.

The proposed development as senior housing use, a low traffic generator and the lowest
housing traffic generator is a mitigation of potential site traffic.

Transportation
May 12, 2014
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3 City Planner Christian K. Miller to Rye City Council, Memorandum February 5, 2014 page 10.  



L = left, R= right, T = through, (e.g. WB-L = Westbound left).

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.

0.4None0.3NoneOverall

0.020.7None0.010.8NoneNB - L, RPlayland Access
Road

0.010.0None0.000.0NoneWB - T

0.000.1None0.000.1NoneWB - LTheodore Fremd
Avenue

0.000.1None0.000.1NoneEB - T, RTheodore Fremd
Avenue

North Street and Theodore Fremd Avenue (signalized)

0.0None0.0NoneOverall

0.000.1None0.000.0NoneSB - L, T, R North Street

0.000.0None0.000.1NoneNB - R

0.000.0None0.000.0NoneNB - L, TNorth Street

0.000.0None0.000.1NoneWB - T, R

0.010.1None0.010.1NoneWB - LTheodore Fremd
Avenue

0.010.1A to B0.000.1NoneEB - T, R

0.000.0None0.000.0NoneEB - LTheodore Fremd
Avenue

North Street and Theodore Fremd Avenue (signalized)

0.1None0.0NoneOverall

0.010.1None0.000.0NoneSB -  L, T, RTheodore Fremd
Avenue

0.010.0None0.010.0NoneNB - T, R

0.000.0None0.000.0NoneNB - L,Theodore Fremd
Avenue

0.000.0None0.000.0NoneWB - L, T, RCentral Avenue

0.000.0None0.000.0NoneEB - L , T, RCentral Avenue

Central Avenue and Theodore Fremd Avenue (signalized)

Volume to
Capacity

Ratio 

Vehicle
Delay

Level of
Service

Volume to
Capacity

Ratio 

Vehicle
Delay

Level of
Service

Approach
Direction -
Movement

Intersection
Road

P.M. Friday Peak HourA.M. Weekday Peak HourLane Group

Changes in Levels of Service (Delay in Seconds per vehicle) Volume to
Capacity Ratio between the No build and Build Conditions

Table 1
 Level of Service Changes
Signalized Intersections 
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* build condition shown for access, these are not the changes.

L = left, R= right, T = through, (e.g. WB-L = Westbound left).

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.

0.01 *10.90 *B * 0.03 *10.40 *B *SB - L, RSite Access

0.01 *7.90 *A *0.00 *7.80 *A *EB - LTheodore
Fremd Avenue

Site Access and NYS Route 17M (unsignalized)

0.00-1.5None0.000.5NoneSB - L, RPlayland
Parkway Ramp

0.000.0None0.000.0NoneEB - LOld Post Road

 Old Post Road and Playland Parkway Ramp (unsignalized)

0.000.0None0.000.0NoneSB - LPlayland
Access Road

0.000.0None0.000.0NoneNB - LPlayland
Access Road

0.000.0None0.000.1NoneWB - R 

0.000.1None0.000.5NoneWB - L, TPlayland
Parkway Ramp

0.000.0None0.000.1NoneEB - T, R

0.000.1None0.000.5NoneEB - LOffices

Playland Access Road, Playland Parkway Ramp, and offices (unsignalized)

Volume to
Capacity

Ratio 

Vehicle
Delay

Level of
Service

Volume to
Capacity

Ratio 

Vehicle
Delay

Level of
Service

Approach
Direction -
Movement

Intersection
Road

P.M. Friday Peak HourA.M. Weekday Peak HourLane Group

Levels of Service (Delay in Seconds per vehicle) Volume to Capacity Ratio

Table 2
 Level of Service Changes
Unsignalized Intersections 
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2.0 Existing Conditions

The Local Road Network

The subject site is located in the City of Rye, Westchester County, New York, on the east side
of North Street east of the Playland Parkway and south of Interstate 95. 

Appendix A Figure 1 illustrates the local road network and key intersections in the Project’s
vicinity. 

Intersection Analysis

The following intersections were investigated in this traffic study:

1. Theodore Fremd Avenue and Playland Access Drive 
2. Theodore Fremd Avenue and North Street 
3. Playland Access Drive, Playland Parkway southbound on/off ramps and office driveway 
4. Old Post Road and Thruway Access Drive (Playland Parkway northbound ramps) 
5. Central Avenue and Theodore Fremd Avenue 

Traffic Counts

The Existing Conditions evaluation for the proposed project site is based on 2014 traffic counts.
The Existing Conditions data form the basis of the year 2016 Future Conditions (future year
with and without the proposed action).

Appendix A Figures 2 and 3 provide the existing weekday a.m. and p.m. and Saturday peak
hour traffic volumes, respectively, at the study intersections. Manual counts for the weekday
a.m. peak hour were collected on Wednesday, April 9, 2014. The p.m. peak hour Friday count
for  Central Avenue and Theodore Fremd Avenue was collected on April 11, 2014. Other Friday
data were based on counts taken on March 1, 2013 and August 2, 2013 as utilized in the
Playland Improvement Program Year One4. The Friday data when the park was open was
utilized. The 2013 data was increased based on background growth of two percent as used in
the Playland study4 (page 32) for the area. This is relatively high and a conservative growth
estimate given that regional growth is relatively flat (zero to one percent) in the last few years.

Intersection counts were used to ascertain the hour with the greatest traffic volume or "peak
hour". The individual peak hours are used in all level of service calculations as they represent
the highest volume and therefore typically the worst case traffic condition. These peak hours do
not occur at the same time at every intersection as can be seen in Appendix B. This difference
in times, intervening opportunities and vehicles caught between intersections results in
differences between intersection volumes at adjacent intersections.  

Transportation
May 12, 2014

150 North Street 
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4 John Meyers Consulting PC, Playland Improvement Program Year One, Armonk, NY, September 27, 2013.



3.0 Future Traffic Without the Project - No Build Condition

No Build Traffic

Traffic impact is typically determined by comparing projected future traffic conditions without the
project's traffic in the Build Year to the projected traffic conditions with project-generated traffic
in the Build Year. In this case, it is expected that construction of the project will be complete
within two years, thus traffic expected in the year 2016 is evaluated to assess the No-Build and
Build Conditions. 

The No-Build Condition is a scenario that establishes a future baseline condition. The No-Build
Condition is determined using a number of factors: (1) improvements in the local road network
that are planned or underway; (2) traffic from general population growth in the local area; and
(3) traffic from identified development projects in the project site vicinity.

Roadway Improvements

The New York State Department of Transportation (NYS DOT) has several projects listed in the
Transportation Improvement Program (TIP). The currently approved TIP (New York
Metropolitan Transportation Council, September 2011) covers traffic improvement projects to
be initiated and or completed during the period between October 1, 2014 to September 30,
2018. These projects5 and Project Identification numbers  (PIN) are:

a) Rye City School District Pedestrian Improvements City of Rye PIN 876110 (Construction
starting 2014)

b) Pavement rehabilitation on I-95 from I-287 to Connecticut State Line Port Chester and  
Rye (PIN H00141)   (Construction Starting 2016)

In addition the City's CIP6  was reviewed for local area projects and none were identified for this
area.  
For traffic analysis purposes, no additional capacity increase was presumed for these projects
at the subject intersections. 

Background Growth

To evaluate the impact of the proposed development, traffic projections were prepared for the
year when the Project would be completed (2016).

In determining future traffic volumes, existing traffic volumes are projected forward using a
generalized growth factor that accounts for area-wide growth. Traffic generated by
developments in the vicinity of the Project Site are then added to existing traffic volumes and
background growth. The No-Build traffic volumes represent future traffic operating conditions
without the development of the Project and are a benchmark against which potential
project-related traffic impacts can be measured.

A growth rate of two percent (2%) per year cumulative over two years was used. This is a
conservatively high growth rate and used in the Playland study (page 32). 

Transportation
May 12, 2014
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6 "2014-2018 Capital Improvement Plan", City of Rye NY, August 2013.

5 New York Metropolitan Transportation Council, "Transportation Improvement Program", New York, New York, April
1, 2014.



Projection to the Build Year

Planned, pending, or approved projects in the area that might add a significant volume of traffic
to the intersections in the study area were identified through consultation with City Planning
Department May 8th 2014 response and review of available planning documents and traffic
studies. The other projects included in this traffic analysis are currently under review (pending)
in the City of Rye. The No Build projects are listed in Table 3 below. Trip generation for the
hotel and office projects were derived using the Institute of Transportation Engineer's (ITE) trip
generation rates. The rates are provided in Appendix C. Playland documents were used to
estimate the growth in traffic at area intersections as a result of its improvement.

Sources; Frederick P. Clark Associates, Inc. " Traffic & Impact Study Office
Building to Hotel Conversion 120 Old Post Road, Rye, NY", Rye, NY, May 2012.
JMC, "Playland Improvement Program - Year One" Sept. 27, 2013.
*Playland Sports Field Zone/Amusement Zone see above report for full
description and site generation volumes with park open.
1 see Appendix B for trip rates and trip generated. 

recreational *Playland Improvement Program
Hotel 150 Rooms 1120 Old Post Road
43,806 square feet Office 1555 Theodore Fremd Avenue

Size and Type Project 

Table 3 
Pending Projects in Site Vicinity

For the No Build and Build conditions, projects listed in Table 3 were assumed to be completed
and occupied by 2016, the build year. A portion of the 555 Theodore Fremd Avenue is believed
to have already been occupied so its estimate may be conservatively high. 

The area development traffic volumes were added to the 2016 background, resulting in the
No-Build volumes, which are shown in Appendix A Figure 4 and 5. 

Transportation
May 12, 2014
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4.0 Future Traffic With the Project - Build Condition

Trip Generation 

The existing senior housing at 300 Theall Avenue was counted to review trip generation rates at
a facility comparable to the proposed project and compare to the standard reference Trip
Generation. These trip generation rates based on the facility size are computed in Appendix C.
These rates approximated the average ITE rates resulting in similar trip generation as shown in
Table 4.

For the purpose of this study the maximum ITE rates and trip generation were used although
these are over 60 percent higher than the rates from Rye Manor.  

* See Appendix C Table C-4.

1367954
Existing Facility at 300
Theall Avenue 

13581174
ITE Trip Generation based
on Average Rate

2181316106
ITE Trip Generation
maximum rate

Total
Trips

OUT
(Trips)

IN
(Trips)

Total
Trips

OUT
(Trips)

IN
(Trips)

P.M. Weekday 
Peak Hour

A.M. Weekday
 Peak Hour

Trips 
Basis for determining

Trips 
58 senior dwelling units

Table 4 
Projected Site Trips 

Site Trip Distribution

The site trip distribution is shown in Figure 6. The site generated trips (Table 4) during the peak
periods are shown in Appendix A Figures 7 and 8. Project trips are added to No Build volumes
(Appendix A Figures 4 and 5) and to obtain the Build Condition volumes (Appendix A Figures 9
and 10).

Transportation
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5.0 Levels of Service 

Measure of Effectiveness Criteria

“Level of service” is used as the measure of effectiveness for traffic flow conditions. Peak hour
average vehicle delays are calculated at the study intersections to establish the quality of
operation (level of service). Level of service is identified on a scale of level of service “A”
representing the most efficient conditions to level of service “F” representing the least efficient
conditions. A volume to capacity ratio of "1" means the volume is equal to the theoretical
capacity. A volume to capacity ratio of less than one indicates there is available capacity to
handle additional traffic at the intersection. 

Level of service E or F is generally considered unacceptable for signalized intersections.
Detailed information concerning measures of effectiveness criteria (delay, level of service, and
volume to capacity ratios) and modeling limitations are provided in Appendix D.

Level of Service Analyses

The results of the level of service analyses for the study intersections are summarized in Table
5 and 6. Level of service calculations are provided in Appendix E. 

Existing Condition Levels of Service

The existing condition level of services are based on 2014 volumes. Since all the intersections
on Friday except Central Avenue and Theodore Fremd Avenue were based on counts in 2013,
the 2013 volumes were increased by two percent to evaluate the entire existing condition based
on the year 2014.  In this way, certain the level of service work sheet volumes for the existing
condition are two percent higher than the existing condition volume figures. 

Signalized level of service is found to be A or B for all lane groups except the Playland Access
Drive at Theodore Fremd Avenue which is level of service D. By reducing the delays on the
higher volume Theodore Fremd Avenue at this intersection at the cost of the increasing delay at
Playland Access Drive, the overall intersection vehicle delay is reduced. 

Playland access ramps are showing long delays at unsignalized intersections within the
network.  

No Build Condition Level of Service

There is no change in the signalized levels of service from the Existing Condition to the No
Build Condition. Delays at the unsignalized intersections are increasing.

Build Condition Level of Service

For the signalized intersections only one lane group changes level of service and that is from an
A to a B with minimum changes to delay (0.1 second per vehicle). Signalized levels of service
remain acceptable with minor changes in delay or volume to capacity ratios (See Table 1). 

Although unsignalized delays for side streets remain long, the delay increases as a result of the
project are minimal (0.5 seconds per vehicle or less) and volume to capacity ratios are
unchanged.

Transportation
May 12, 2014
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L = left, R= right, T = through, (e.g. WB-L = Westbound left).

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.

C (21.8) C (21.4) B (20.0) C (24.2) C (23.9) C (20.7) Overall

D (38.5) 0.70D (37.8) 0.68D (35.1) 0.61D (45.7) 0.80D (44.9) 0.79D (37.5) 0.67NB - L, RPlayland Access
Road

A (9.4) 0.23A (9.4) 0.22A (9.3) 0.21A (9.4) 0.22A (9.4) 0.22A (9.2) 0.20WB - T

B (10.1) 0.19B (10.0) 0.19A (9.4) 0.15B (13.7) 0.38B (13.6) 0.38B (12.6) 0.34WB - LTheodore Fremd
Avenue

B (18.7) 0.52B (18.6) 0.52B (17.3) 0.44B (18.8) 0.57B (18.7) 0.57B (17.7) 0.52EB - T, RTheodore Fremd
Avenue

North Street and Theodore Fremd Avenue (signalized)

B (13.1) B (13.1) B (12.8) B (11.7) B (11.7) B (11.5) Overall

B (19.0) 0.38B (18.9) 0.38B (18.6) 0.36B (16.3) 0.17B (16.3) 0.17B (16.2) 0.17SB - L, T, R North Street

A (0.0) 0.01A (0.0) 0.01A (0.0) 0.01A (4.5) 0.19A (4.4) 0.19A (4.4) 0.18NB - R

B (16.0) 0.15B (16.0) 0.15B (15.9) 0.14B (17.3) 0.26B (17.3) 0.26B (17.1) 0.25NB - L, TNorth Street

B (11.6) 0.35B (11.6) 0.35B (11.4) 0.33B (11.4) 0.32B (11.3) 0.32B (11.1) 0.29WB - T, R

A (9.0) 0.03A (8.9) 0.02A (8.9) 0.02A (9.0) 0.03A (8.9) 0.02A (8.9) 0.02WB - LTheodore Fremd
Avenue

B (10.1) 0.28A (10.0) 0.27A (9.7) 0.25B (10.6) 0.34B (10.5) 0.34B (10.2) 0.32EB - T, R

B (12.3) 0.31B (12.3) 0.31B (11.8) 0.288B (11.5) 0.26B (11.5) 0.26B (11.3) 0.24EB - LTheodore Fremd
Avenue

North Street and Theodore Fremd Avenue (signalized)

B (11.9) B (11.8) B (11.7) B (12.0) B (12.0) B (11.7) Overall

B (12.4) 0.51B (12.3) 0.50B (12.2) 0.49B (11.1) 0.41B (11.1) 0.41B (10.8) 0.38SB -  L, T, RTheodore Fremd
Avenue

B (10.6) 0.37B (10.6) 0.36B (10.4) 0.35B (11.4) 0.43B (11.4) 0.42B (11.1) 0.40NB - T, R

A (8.0) 0.03A (8.0) 0.03A (8.0) 0.03A (7.9) 0.03A (7.9) 0.03A (7.9) 0.03NB - L,Theodore Fremd
Avenue

B (12.0) 0.08B (12.0) 0.08B (12.0) 0.08B (13.9) 0.18B (13.9) 0.18B (13.7) 0.17WB - L, T, RCentral Avenue

B (14.7) 0.13B (14.7) 0.13B (14.7) 0.13B (15.4) 0.19B (15.4) 0.19B (15.3) 0.19EB - L , T, RCentral Avenue

Central Avenue and Theodore Fremd Avenue (signalized)

BuildNo Build ExistingBuild No Build Existing
Approach
Direction -
Movement

Intersection
Road

P.M. Friday Peak HourA.M. Weekday Peak HourLane Group

Levels of Service (Delay in Seconds per vehicle) Volume to Capacity Ratio

Table 5
 Level of Service Summary

Signalized Intersections
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* Playland Parkway northbound access ramps.

L = left, R= right, T = through, (e.g. WB-L = Westbound left).

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.

B (10.9) 0.01----B (10.4) 0.02----SB - L, RSite Access

A (7.9) 0.01----A (7.8) 0.00----EB - LTheodore
Fremd Avenue

Site Access and NYS Route 17M (unsignalized)

F (82.8) 0.74F (84.3) 0.74F (51.9) 0.76F (265.8) 1.39F (265.3) 1.39F (108) 0.99SB - L, RThruway
Access Ramp*

A (10.3) 0.45A (10.3) 0.45A (9.6) 0.37B (10.9) 0.51B (10.9) 0.51B (10.3) 0.46EB - LOld Post Road

 Old Post Road and Playland Parkway Ramp (unsignalized)

A (7.5) 0.04A (7.5) 0.04A (7.5) 0.04A (7.5) 0.04A (7.5) 0.04A (7.5) 0.03SB - LPlayland
Access Road

A (8.0) 0.01A (8.0) 0.01A (7.9) 0.01A (8.1) 0.02A (8.1) 0.02A (8.0) 0.02NB - LPlayland
Access Road

A (9.6) 0.19A (9.6) 0.19A (9.4) 0.17B (11.8) 0.44B (11.7) 0.44B (11.1) 0.39WB - R 

D (27.9) 0.65D (27.8) 0.65C (17.6) 0.45F (97.3) 1.09F (96.8) 1.09E (41.3) 0.86WB - L, TPlayland
Parkway Ramp

B (11.4) 0.10B (11.4) 0.10B (10.8) 0.08C (15.4) 0.11C (15.3) 0.11B (13.5) 0.09EB - T, R

C (15.4) 0.06C (15.3) 0.06B (13.8) 0.05D (32.8) 0.13D (32.3) 0.13D (25.2) 0.10EB - LOffices

Playland Access Road, Playland Parkway Ramp, and offices (unsignalized)

 BuildNo Build Existing Build No Build Existing
Approach
Direction -
Movement

Intersection
Road

P.M. Friday Peak HourA.M. Weekday Peak HourLane Group

Levels of Service (Delay in Seconds per vehicle) Volume to Capacity Ratio

Table 6
 Level of Service Summary
Unsignalized Intersections
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Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 1:  Transportation Network
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 2:  Existing AM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 3:  Existing PM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 4:  No Build AM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 5:  No Build PM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 6:  Percent Distribution Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 7:  Trip Generated AM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 8:  Trip Generated PM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 9:  Build AM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Figure 10:  Build PM Peak Hour Traffic
 150 North Street

City of Rye, Westchester County, NY
Scale: 1” = 1,000’

Base: NYSDOT 7.5-minute Planimetric Map, Mamaroneck Quad
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Traffic Volumes
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2 Based on average rates.
3 .Uses all rooms occupied and, a.m. peak hour uses equation rates.

1 Institute of Transportation Engineers, Trip Generation, Edition 9th,
Washington DC, 2012. 

0.3510.3430.2670.337120 Old Post Road
Hotel 150 rooms3

1.2370.2530.1871.373
555 Theodore Fremd
Avenue, 43,806 square
feet office {710}2

Out
(Trips/
Unit)

In 

(Trips/
Unit)

Out
(Trips/
Unit)

In 

(Trips/
Unit)

{ITE Code} 1

Weekday PMWeekday AMLand Use

Table  C-1
Trip Generation Rates 

Other Area Projects

See Table C-1.

1055451914051
120 Old Post Road Hotel
150 rooms

65541168860
555 Theodore Fremd
Avenue, 43,806 square feet
office

Total
Trips

OUT
(Trips)

IN
(Trips)

Total
Trips

OUT
(Trips)

IN
(Trips)

P.M. Weekday 
Peak Hour

A.M. Weekday
 Peak Hour

Trips 

Site

Table C-2 
Projected Site Trips Other Developments



The 300 Theall Avenue has inadequate on-site parking. Parking is augmented by on-street
parking on Theall Avenue and a side lot. The nearest entrance to the side lot as been closed
off potentially reducing the use of the side lot. Since the main lot is sometimes filled the
count is overlly conservative as it may include vehicles entering and immediately exiting the
site due to lack of parking. These vehicles may also subsequently park in the adjacent lot or
on-street. As a result the information is not suitable for inclusion into National standards.
Vehicles parking in the side lot or on-street were counted if the driver or passengers
accessed the property. 

3 Count from April 25th, 2014.

2 Count from April 24th, 2014.

1 Community Housing Management Corporation call April 28, 2014.

2210121697
Senior Housing
99 dwelling units 1

Total Out In Total Out In Land Use

Weekday PM Peak Hour3Weekday AM Peak Hour2

Table C-3
Trip Generation 300 Theall Avenue

2 Based on Counts.

1 Institute of Transportation Engineers, Trip Generation, Edition 9th, Washington DC, 2012. 

0.2220.1010.1210.1620.0910.071
Senior Housing 2 
 99 dwelling units

0.230.0920.1380.190.1240.066
Senior Housing
{252}  58 dwelling
units Average Rate

0.3600.1440.2160.2710.1760.095
Senior Housing
{252}  58 dwelling
units Maximum Rate

Total
(Trips/
Unit)

Out
(Trips/
Unit)

In 

(Trips/
Unit)

Total
(Trips/
Unit)

Out
(Trips/
Unit)

In 

(Trips/
Unit)

{ITE Code} 1

Weekday PM Peak HourWeekday AM Peak HourLand Use

Table C-4
Trip Generation Rates comparison
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Traffic: Performance Measures

Introduction

The HCM 2010 Highway Capacity Manual1 and the Synchro 8 Software2 procedures
document the methodology used for modeling levels of service, average vehicle delay, and
volume -to-capacity ratios at both signalized and unsignalized intersections. Level of service
is a measure of the operational quality of an intersection; level of service A is the highest,
most efficient level, and level of service F is the lowest level. The operational quality of an
intersection for the automobile mode is based on the average amount of time a vehicle is
delayed. Levels of service are examined by 'lane group', the set of lanes allowing common
movement(s) on an approach. Approaches to intersections are assigned primary directions
for clarity as depicted on the traffic volume figures. 

The Synchro 8 Software modeled results are applied to peak hour periods only. During off
peak periods, which is the majority of the time, drivers typically will find operations better than
the modeled peak hour results. During peak periods the experience of individual drivers can
vary, because the model calculates average delay.

Level of Service Criteria Signalized Intersections

When analyzing activity at signalized intersections, an understanding of the definition of level
of service for the Automobile mode is essential:

Automobile Mode

Level of service can be characterized for the entire intersection, each intersection approach,
and each lane group. Control delay alone is used to characterize level of service for the entire
intersection or an approach. Control delay and volume-to-capacity ratio are used to
characterize level of service for a lane group. Delay quantifies the increase in travel time due
to traffic signal control. It is also a surrogate measure to driver discomfort and fuel
consumption. The volume-to-capacity ratio quantifies the degree to which a phase’s capacity
is utilized by a lane group. The following paragraphs describe each level of service.

Level of service A describes operations with a control delay of 10 seconds per vehicle or less
and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned when the
volume-to-capacity ratio is low and either progression is exceptionally favorable or the cycle
length is very short. If it is due to favorable progression, most vehicles arrive during the green
indication and travel through the intersection without stopping.

Level of service B describes operations with control delay between 10 and 20 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is low and either progression is highly favorable or the cycle
length is short. More vehicles stop than with Level of service A.

Level of service C describes operations with control delay between 20 and 35 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when progression is favorable or the cycle length is moderate. Individual cycle failures (i.e.,
one or more queued vehicles are not able to depart as a result of depart as a result of
insufficient capacity during the cycle) may begin to appear at this level. The number of
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2 Synchro 8, Computer software, Trafficware, Sugar Land, Texas, 2011.

1 Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual, Washington
D. C., 2010.



vehicles stopping is significant, although many vehicles still pass through the intersection
without stopping.

Level of service D describes operations with control delay between 35 and 55 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is higher and either progression is ineffective or the cycle
length is long. Many vehicles stop and individual cycle failures are noticeable.

Level of service E describes operations with control delay between 55 and 80 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-to-capacity ratio is high, progression is unfavorable, and the cycle length is
long. Individual cycle failures are frequent.

Level of service F describes operations with control delay exceeding 80 seconds per vehicle
or a volume-to-capacity ratio greater than 1.0. This level is typically assigned when the
volume-to-capacity ratio is very high, progression is very poor, and the cycle length is long.
Most cycles fail to clear the queue.

A lane group can incur a delay less than 80 seconds per vehicle when the volume-to-capacity
ratio exceeds 1.0. This condition typically occurs when the cycle length is short, the signal
progression is favorable, or both. As a result, both the delay and volume-to-capacity ratio are
considered when lane group level of service is established. A ratio of 1.0 or more indicates
that cycle capacity is fully utilized and represents failure from a capacity perspective (just as
delay in excess of 80 seconds per vehicle represents failure from a delay perspective).

Exhibit 18-4 lists the level of service thresholds established for the automobile mode at a
signalized intersection.3

1 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity
Manual, Washington D. C., Volume 3 page 18-6, Exhibit 18-4, 2010. Abbreviations and mathematical
symbols have been replaced for reader clarity. Table limited to lane groups (lane or group of lanes
sharing a common movement)

FFgreater than 80

FEgreater than 55 and less than or equal to 80

 F  D greater than 35 and less than or equal to 55

FCgreater than 20 and less than or equal to 35

FBgreater than 10 and less than or equal to 20

FAless than or equal to 10

Level of Service Level of Service 

Volume-to-capacity
Ratio greater than

one

Volume-to-capacity
Ratio less than
 or equal to one

Average Control Delay
(Seconds Per Vehicle)

Signalized Intersections
Level of Service Criteria Automobile Mode For Lane Groups
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3 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual,
Washington D. C., Volume 3 page 18-6, 2010. Abbreviations and mathematical symbols have been replaced for
reader clarity.



The New York State Department of Transportation (NYS DOT) generally seeks in urban
areas for a level of service D or better (delay of 55 seconds or less for a signalized
intersection) for all lane groups however: 

In some cases, it may be necessary to accept level of service E or F on individual
lane groups due to unreasonable costs or impacts associated with improving the level
of service.4

Level of Service Criteria for Two way Stop Controlled intersections

The HCM 2010 Highway Capacity Manual5 describes the level of service criteria as:

Level of service for two way stop controlled intersections is determined by the computed or
measure control delay. For motor vehicles, level of service is determined for each minor-street
movement (or shared movement) as well as major-street left turns by using criteria given in
Exhibit 19-1 . Level of service is not defined for the intersection as a whole or for the major
street-street approaches for three primary reasons: (a) major-street through vehicles are
assumed to experience zero delay; (b) the disproportionate number of major-street through
vehicles at a typical two way stopped controlled intersection skews the weighted average of
all movements, resulting in a very low overall average delay for all vehicles; and (c) the
resulting low delay can mask important level of service deficiencies for minor movements. As
Exhibit 19-1 notes, level of service is assigned to the movements if the volume-to-capacity
ratio for the movement exceeds 1.0, regardless of the control delay.

The level of service criteria for two-way stop-controlled intersections are somewhat different
from the criteria used in Chapter 18 for signalized intersections, primarily because user
perceptions differ among transportation facility types. the expectation is that a signalized
intersection is designed to carry higher traffic volumes and will present greater delay than
unsignalized intersection. Unsignalized intersections are also associated with more
uncertainty for users, as delays are less predictable than they are at signals, which can
reduce user's delay tolerance.

The HCM 2010 Highway Capacity Manual6 includes the following concerning level of service
F at two-way stop-controlled intersection lane groups:

Level of service F occurs when there are not enough gaps of suitable size to allow minor
street vehicles to enter or cross through traffic on the major-street, resulting in long average
control delays (greater than 50 seconds per vehicle). Depending on the demand on the
approach, long queues on the minor approaches may result....

Level of service F may also appear in the form of drivers on the minor street selecting
smaller-than-usual gaps...
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6 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual,
Washington D. C., Volume 3 page 19-40, 2010. Abbreviations and mathematical symbols have been replaced for
reader clarity.

5 From Transportation Research Board of the National Academies, HCM 2010 Highway Capacity Manual,
Washington D. C., Volume 3 page 19-1 and 19-2, 2010. Abbreviations and mathematical symbols have been
replaced for reader clarity.

4 From NYS DOT, Highway Design Manual, Revision 62, April 13, 2011, (page 5-103) with
abbreviations replaced for reader clarity.



Even with a level of service F estimate, most low-volume minor-street approaches would not
meet any of the Manual on Uniform Traffic Control Devices volume or delay warrants for
signalization...

In some cases, the delay equations predict delays greater than 50 seconds for minor-street
movements under very low volumes conditions on the minor street (fewer than 25 vehicles per
hour). On the basis of the first term of the delay equation, the level of service F threshold is
reached with a movement capacity of approximately 85 vehicles per hour or less, regardless
of the minor-street movement volume.

Modified from Transportation Research Board of the National Academies, HCM 2010 Highway Capacity
Manual, Washington D. C., Volume 3 page 19-2, Exhibit 19-1, 2010. Abbreviations and mathematical
symbols have been replaced for reader clarity.
Level of service is not calculated for major street approaches or for the intersection as a whole.
Major Street through vehicles are assumed to experience no delay.

FFgreater than 50

FEgreater than 35 and less than or equal to 50

 F  D greater than 25 and less than or equal to 35

FCgreater than 15 and less than or equal to 25

FBgreater than 10 and less than or equal to 15

FAless than or equal to 10

Level of Service Level of Service 

Volume-to-capacity
Ratio greater than

one

Volume-to-capacity
Ratio less than
 or equal to one

Average Control Delay
(Seconds Per Vehicle)

Two Way Stop Delay (Unsignalized) Intersections
Level of Service Criteria Automobile Mode For Lane Groups
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Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 31 45 40 25 10 11 265 43 6 282 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 15 12 12 13 12 10 13 12 12 13 12
Storage Length (ft) 0 0 0 0 75 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.938 0.983 0.979 0.994
Flt Protected 0.989 0.974 0.950 0.999
Satd. Flow (prot) 0 1920 0 0 1790 0 1574 1775 0 0 1834 0
Flt Permitted 0.935 0.825 0.547 0.993
Satd. Flow (perm) 0 1815 0 0 1516 0 907 1775 0 0 1823 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 11
Link Speed (mph) 30 30 30 30
Link Distance (ft) 615 475 575 282
Travel Time (s) 14.0 10.8 13.1 6.4
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Heavy Vehicles (%) 1% 1% 1% 5% 5% 5% 7% 7% 7% 5% 5% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 3 3 3 3 3
Adj. Flow (vph) 25 36 52 46 29 11 13 305 49 7 324 15
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 113 0 0 86 0 13 354 0 0 346 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.88 1.00 1.00 0.96 1.00 1.09 0.97 1.00 1.00 0.97 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 25.0 35.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%
Maximum Green (s) 20.0 20.0 20.0 20.0 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0 30.0 30.0 30.0
Actuated g/C Ratio 0.33 0.33 0.50 0.50 0.50
v/c Ratio 0.19 0.17 0.03 0.40 0.38
Control Delay 15.3 13.7 7.9 11.1 10.8



Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 15.3 13.7 7.9 11.1 10.8
LOS B B A B B
Approach Delay 15.3 13.7 11.0 10.8
Approach LOS B B B B
Queue Length 50th (ft) 28 19 2 74 71
Queue Length 95th (ft) 58 44 9 122 117
Internal Link Dist (ft) 535 395 495 202
Turn Bay Length (ft) 75
Base Capacity (vph) 605 512 453 887 911
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 0.19 0.17 0.03 0.40 0.38

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.40
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 37.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Theodore Fremd Avenue & Central Avenue



Lanes, Volumes, Timings
2: North Street & Theodore Fremd Ave./Theodore Fremd 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 3

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 108 196 53 9 184 43 52 82 105 5 89 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 14 10 14 14 16 16 16 14 14 14
Grade (%) 2% 2% -5% 2%
Storage Length (ft) 315 0 75 0 0 20 0 0
Storage Lanes 1 0 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.99 0.99 0.97 1.00
Frt 0.968 0.972 0.850 0.996
Flt Protected 0.950 0.950 0.981 0.998
Satd. Flow (prot) 1624 1733 0 1544 1774 0 0 2102 1821 0 1973 0
Flt Permitted 0.605 0.591 0.850 0.987
Satd. Flow (perm) 1027 1733 0 954 1774 0 0 1812 1758 0 1950 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 29 115
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1014 183 394 710
Travel Time (s) 23.0 4.2 9.0 16.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 10% 10% 10% 8% 8% 8% 3% 3% 3% 1% 1% 1%
Bus Blockages (#/hr) 0 3 3 0 3 3 0 0 0 0 0 0
Adj. Flow (vph) 119 215 58 10 202 47 57 90 115 5 98 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 119 273 0 10 249 0 0 147 115 0 106 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 0.95 0.93 1.11 0.95 0.93 0.82 0.82 0.82 0.93 0.93 0.93
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 42.0 42.0
Total Split (s) 37.0 37.0 37.0 37.0 27.0 27.0 27.0 27.0 27.0
Total Split (%) 57.8% 57.8% 57.8% 57.8% 42.2% 42.2% 42.2% 42.2% 42.2%
Maximum Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 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 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0



Lanes, Volumes, Timings
2: North Street & Theodore Fremd Ave./Theodore Fremd 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 4

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.33 0.33 0.33
v/c Ratio 0.24 0.32 0.02 0.29 0.25 0.18 0.17
Control Delay 11.3 10.2 8.9 11.1 17.1 4.4 16.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.3 10.2 8.9 11.1 17.1 4.4 16.2
LOS B B A B B A B
Approach Delay 10.5 11.0 11.6 16.2
Approach LOS B B B B
Queue Length 50th (ft) 25 53 2 54 41 0 29
Queue Length 95th (ft) 55 98 9 97 81 29 60
Internal Link Dist (ft) 934 103 314 630
Turn Bay Length (ft) 315 75 20
Base Capacity (vph) 497 854 462 859 594 654 639
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.32 0.02 0.29 0.25 0.18 0.17

Intersection Summary
Area Type: Other
Cycle Length: 64
Actuated Cycle Length: 64
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.32
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: North Street & Theodore Fremd Ave./Theodore Fremd



Lanes, Volumes, Timings
3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave. 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 5

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 181 174 149 181 145 117
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 10 12 12 12
Grade (%) -3% 3% 1%
Storage Length (ft) 0 125 0 0
Storage Lanes 0 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.97
Frt 0.934 0.940
Flt Protected 0.950 0.973
Satd. Flow (prot) 1593 0 1536 1733 1560 0
Flt Permitted 0.441 0.973
Satd. Flow (perm) 1593 0 710 1733 1544 0
Right Turn on Red Yes No
Satd. Flow (RTOR) 69
Link Speed (mph) 30 30 30
Link Distance (ft) 595 1014 927
Travel Time (s) 13.5 23.0 21.1
Confl. Peds. (#/hr) 10 10 10 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 10% 10% 8% 8% 9% 9%
Bus Blockages (#/hr) 3 3 0 0 0 0
Adj. Flow (vph) 199 191 164 199 159 129
Shared Lane Traffic (%)
Lane Group Flow (vph) 390 0 164 199 288 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.98 1.11 1.02 1.01 1.01
Turning Speed (mph) 9 15 15 9
Turn Type NA pm+pt NA NA
Protected Phases 4 3 8 2
Permitted Phases 8
Minimum Split (s) 22.0 10.0 22.0 22.0
Total Split (s) 46.0 13.0 59.0 31.0
Total Split (%) 51.1% 14.4% 65.6% 34.4%
Maximum Green (s) 40.0 7.0 53.0 25.0
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) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Act Effct Green (s) 40.0 53.0 53.0 25.0



Lanes, Volumes, Timings
3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave. 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 6

Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.44 0.59 0.59 0.28
v/c Ratio 0.52 0.34 0.20 0.67
Control Delay 17.7 12.6 9.2 37.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.7 12.6 9.2 37.5
LOS B B A D
Approach Delay 17.7 10.7 37.5
Approach LOS B B D
Queue Length 50th (ft) 126 40 48 145
Queue Length 95th (ft) 211 70 82 235
Internal Link Dist (ft) 515 934 847
Turn Bay Length (ft) 125
Base Capacity (vph) 746 482 1020 433
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 0.52 0.34 0.20 0.67

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave.



HCM 2010 TWSC
4: Playland Access Rd./Playland Access Road & Offices/Playland Pkwy Ramp 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 7

Intersection
Intersection Delay, s/veh 17.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 25 2 26 165 53 503 23 57 25 43 233 66
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - 75 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - -8 - - 3 - - 1 - - 2 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 6 6 6 4 4 4 4 4 4
Mvmt Flow 28 2 29 185 60 565 26 64 28 48 262 74
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 556 540 299 541 563 78 336 0 0 92 0 0
             Stage 1 396 396 - 130 130 - - - - - - -
             Stage 2 160 144 - 411 433 - - - - - - -
Follow-up Headway 3.5 4 3.3 3.554 4.054 3.354 2.236 - - 2.236 - -
Pot Capacity-1 Maneuver 569 574 796 407 391 965 1212 - - 1490 - -
             Stage 1 755 724 - 846 764 - - - - - - -
             Stage 2 909 833 - 570 535 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 197 538 796 372 367 965 1212 - - 1490 - -
Mov Capacity-2 Maneuver 197 538 - 372 367 - - - - - - -
             Stage 1 738 695 - 827 746 - - - - - - -
             Stage 2 339 814 - 525 514 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 17.2 27.3 1.8 0.9
HCM LOS C D
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1212 - - 197 462 506 965 1490 - -
HCM Lane V/C Ratio 0.021 - - 0.095 0.088 0.856 0.39 0.032 - -
HCM Control Delay (s) 8.035 0 - 25.2 13.5 41.3 11.1 7.497 0 -
HCM Lane LOS A A D B E B A A
HCM 95th %tile Q(veh) 0.065 - - 0.311 0.289 8.991 1.874 0.1 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
5: Old Post Road & Ramp Access 150 North Street

Existing Condition Synchro 8 Report
AM Peak Hour Page 8

Intersection
Intersection Delay, s/veh 24.8
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 513 43 157 106 45 136
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 3 -3 - 3 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 8 8 2 2
Mvmt Flow 570 48 174 118 50 151
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 292 0 - 0 1421 233
             Stage 1 - - - - 233 -
             Stage 2 - - - - 1188 -
Follow-up Headway 2.245 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1253 - - - 119 791
             Stage 1 - - - - 775 -
             Stage 2 - - - - 237 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1253 - - - 63 791
Mov Capacity-2 Maneuver - - - - 63 -
             Stage 1 - - - - 775 -
             Stage 2 - - - - 126 -
 

Approach EB WB SB
HCM Control Delay, s 9.5 0 108
HCM LOS F
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1253 - - - 204
HCM Lane V/C Ratio 0.455 - - - 0.986
HCM Control Delay (s) 10.248 0 - - 108
HCM Lane LOS B A F
HCM 95th %tile Q(veh) 2.434 - - - 8.506

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street

Existing Condition Synchro 8 Report
PM Peak Hour Page 9

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 16 22 19 16 9 11 286 24 10 402 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 15 12 12 13 12 10 13 12 12 13 12
Storage Length (ft) 0 0 0 0 75 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.957 0.971 0.988 0.993
Flt Protected 0.978 0.979 0.950 0.999
Satd. Flow (prot) 0 1937 0 0 1866 0 1668 1898 0 0 1905 0
Flt Permitted 0.883 0.897 0.462 0.991
Satd. Flow (perm) 0 1749 0 0 1710 0 811 1898 0 0 1890 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 10
Link Speed (mph) 30 30 30 30
Link Distance (ft) 615 475 575 282
Travel Time (s) 14.0 10.8 13.1 6.4
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 3 3 3 3 3
Adj. Flow (vph) 33 17 23 20 17 10 12 304 26 11 428 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 73 0 0 47 0 12 330 0 0 463 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.88 1.00 1.00 0.96 1.00 1.09 0.97 1.00 1.00 0.97 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 25.0 35.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%
Maximum Green (s) 20.0 20.0 20.0 20.0 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0 30.0 30.0 30.0
Actuated g/C Ratio 0.33 0.33 0.50 0.50 0.50
v/c Ratio 0.13 0.08 0.03 0.35 0.49
Control Delay 14.7 12.0 8.0 10.4 12.2



Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street

Existing Condition Synchro 8 Report
PM Peak Hour Page 10

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 12.0 8.0 10.4 12.2
LOS B B A B B
Approach Delay 14.7 12.0 10.3 12.2
Approach LOS B B B B
Queue Length 50th (ft) 18 9 2 67 102
Queue Length 95th (ft) 43 28 9 115 171
Internal Link Dist (ft) 535 395 495 202
Turn Bay Length (ft) 75
Base Capacity (vph) 583 576 405 949 945
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.08 0.03 0.35 0.49

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Theodore Fremd Avenue & Central Avenue



Lanes, Volumes, Timings
2: North Street & Theodore Fremd Ave./Theodore Fremd 150 North Street

Existing Condition Synchro 8 Report
PM Peak Hour Page 11

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 136 188 36 11 243 49 12 77 6 36 104 56
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 14 10 14 14 16 16 16 14 14 14
Grade (%) 2% 2% -5% 2%
Storage Length (ft) 315 0 75 0 0 20 0 0
Storage Lanes 1 0 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 1.00 0.97 0.99
Frt 0.976 0.975 0.850 0.961
Flt Protected 0.950 0.950 0.993 0.991
Satd. Flow (prot) 1752 1861 0 1530 1894 0 0 2140 1876 0 1839 0
Flt Permitted 0.564 0.615 0.952 0.934
Satd. Flow (perm) 1033 1861 0 983 1894 0 0 2049 1811 0 1729 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 21 51
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1014 183 394 710
Travel Time (s) 23.0 4.2 9.0 16.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles (%) 2% 3% 6% 9% 1% 4% 5% 2% 0% 7% 3% 0%
Bus Blockages (#/hr) 0 3 3 0 3 3 0 0 0 0 0 0
Adj. Flow (vph) 140 194 37 11 251 51 12 79 6 37 107 58
Shared Lane Traffic (%)
Lane Group Flow (vph) 140 231 0 11 302 0 0 91 6 0 202 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 0.95 0.93 1.11 0.95 0.93 0.82 0.82 0.82 0.93 0.93 0.93
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 42.0 42.0
Total Split (s) 37.0 37.0 37.0 37.0 27.0 27.0 27.0 27.0 27.0
Total Split (%) 57.8% 57.8% 57.8% 57.8% 42.2% 42.2% 42.2% 42.2% 42.2%
Maximum Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 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 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0



Lanes, Volumes, Timings
2: North Street & Theodore Fremd Ave./Theodore Fremd 150 North Street

Existing Condition Synchro 8 Report
PM Peak Hour Page 12

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.33 0.33 0.33
v/c Ratio 0.28 0.25 0.02 0.33 0.14 0.01 0.36
Control Delay 11.8 9.7 8.9 11.4 15.9 0.0 18.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.8 9.7 8.9 11.4 15.9 0.0 18.6
LOS B A A B B A B
Approach Delay 10.5 11.3 14.9 18.6
Approach LOS B B B B
Queue Length 50th (ft) 30 44 2 67 24 0 59
Queue Length 95th (ft) 64 83 9 116 53 0 108
Internal Link Dist (ft) 934 103 314 630
Turn Bay Length (ft) 315 75 20
Base Capacity (vph) 500 912 476 917 672 628 567
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.25 0.02 0.33 0.14 0.01 0.36

Intersection Summary
Area Type: Other
Cycle Length: 64
Actuated Cycle Length: 64
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.36
Intersection Signal Delay: 12.8 Intersection LOS: B
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: North Street & Theodore Fremd Ave./Theodore Fremd



Lanes, Volumes, Timings
3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave. 150 North Street

Existing Condition Synchro 8 Report
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 209 113 78 214 140 122
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 10 12 12 12
Grade (%) -3% 3% 1%
Storage Length (ft) 0 125 0 0
Storage Lanes 0 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.97
Frt 0.953 0.937
Flt Protected 0.950 0.974
Satd. Flow (prot) 1739 0 1659 1835 1654 0
Flt Permitted 0.481 0.974
Satd. Flow (perm) 1739 0 836 1835 1638 0
Right Turn on Red Yes No
Satd. Flow (RTOR) 39
Link Speed (mph) 30 30 30
Link Distance (ft) 595 1014 927
Travel Time (s) 13.5 23.0 21.1
Confl. Peds. (#/hr) 10 10 10 10
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 4% 2% 0% 2% 2% 3%
Bus Blockages (#/hr) 3 3 0 0 0 0
Adj. Flow (vph) 225 122 84 230 151 131
Shared Lane Traffic (%)
Lane Group Flow (vph) 347 0 84 230 282 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.98 1.11 1.02 1.01 1.01
Turning Speed (mph) 9 15 15 9
Turn Type NA pm+pt NA NA
Protected Phases 4 3 8 2
Permitted Phases 8
Minimum Split (s) 22.0 10.0 22.0 22.0
Total Split (s) 46.0 13.0 59.0 31.0
Total Split (%) 51.1% 14.4% 65.6% 34.4%
Maximum Green (s) 40.0 7.0 53.0 25.0
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) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Act Effct Green (s) 40.0 53.0 53.0 25.0



Lanes, Volumes, Timings
3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave. 150 North Street

Existing Condition Synchro 8 Report
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Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.44 0.59 0.59 0.28
v/c Ratio 0.44 0.15 0.21 0.61
Control Delay 17.3 9.4 9.3 35.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 17.3 9.4 9.3 35.1
LOS B A A D
Approach Delay 17.3 9.4 35.1
Approach LOS B A D
Queue Length 50th (ft) 116 19 57 139
Queue Length 95th (ft) 188 38 93 224
Internal Link Dist (ft) 515 934 847
Turn Bay Length (ft) 125
Base Capacity (vph) 794 556 1080 459
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 0.44 0.15 0.21 0.61

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 20.0 Intersection LOS: B
Intersection Capacity Utilization 53.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave.



HCM 2010 TWSC
4: Playland Access Rd./Playland Access Road & Offices/Playland Pkwy Ramp 150 North Street

Existing Condition Synchro 8 Report
PM Peak Hour Page 15

Intersection
Intersection Delay, s/veh 7.5
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 30 2 40 124 10 232 6 44 38 48 261 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - 75 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - -8 - - 3 - - 1 - - 2 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 1 0 0
Mvmt Flow 33 2 44 136 11 255 7 48 42 53 287 16
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 489 504 295 506 491 69 303 0 0 90 0 0
             Stage 1 401 401 - 82 82 - - - - - - -
             Stage 2 88 103 - 424 409 - - - - - - -
Follow-up Headway 3.5 4.009 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Capacity-1 Maneuver 612 590 800 441 443 994 1269 - - 1512 - -
             Stage 1 752 720 - 919 819 - - - - - - -
             Stage 2 961 850 - 570 560 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 430 562 800 400 422 994 1269 - - 1512 - -
Mov Capacity-2 Maneuver 430 562 - 400 422 - - - - - - -
             Stage 1 747 690 - 913 814 - - - - - - -
             Stage 2 701 845 - 514 536 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.6 14.1 0.5 1.1
HCM LOS B B
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1269 - - 430 677 514 994 1512 - -
HCM Lane V/C Ratio 0.005 - - 0.051 0.084 0.452 0.171 0.035 - -
HCM Control Delay (s) 7.852 0 - 13.8 10.8 17.6 9.4 7.467 0 -
HCM Lane LOS A A B B C A A A
HCM 95th %tile Q(veh) 0.016 - - 0.161 0.276 2.32 0.615 0.108 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
5: Old Post Road & Ramp Access 150 North Street

Existing Condition Synchro 8 Report
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Intersection
Intersection Delay, s/veh 13.7
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 419 103 148 131 45 136
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 3 -3 - 3 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 466 114 164 146 50 151
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 310 0 - 0 1283 237
             Stage 1 - - - - 237 -
             Stage 2 - - - - 1046 -
Follow-up Headway 2.218 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1250 - - - 147 786
             Stage 1 - - - - 771 -
             Stage 2 - - - - 284 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1250 - - - 88 786
Mov Capacity-2 Maneuver - - - - 88 -
             Stage 1 - - - - 771 -
             Stage 2 - - - - 171 -
 

Approach EB WB SB
HCM Control Delay, s 7.7 0 51.9
HCM LOS F
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1250 - - - 264
HCM Lane V/C Ratio 0.372 - - - 0.762
HCM Control Delay (s) 9.579 0 - - 51.9
HCM Lane LOS A A F
HCM 95th %tile Q(veh) 1.749 - - - 5.602

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 23 32 47 43 26 10 11 278 48 6 303 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 15 12 12 13 12 10 13 12 12 13 12
Storage Length (ft) 0 0 0 0 75 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.938 0.983 0.978 0.994
Flt Protected 0.989 0.973 0.950 0.999
Satd. Flow (prot) 0 1920 0 0 1788 0 1574 1773 0 0 1834 0
Flt Permitted 0.934 0.818 0.527 0.993
Satd. Flow (perm) 0 1813 0 0 1504 0 873 1773 0 0 1823 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 11
Link Speed (mph) 30 30 30 30
Link Distance (ft) 615 475 575 282
Travel Time (s) 14.0 10.8 13.1 6.4
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Heavy Vehicles (%) 1% 1% 1% 5% 5% 5% 7% 7% 7% 5% 5% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 3 3 3 3 3
Adj. Flow (vph) 26 37 54 49 30 11 13 320 55 7 348 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 117 0 0 90 0 13 375 0 0 371 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.88 1.00 1.00 0.96 1.00 1.09 0.97 1.00 1.00 0.97 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 25.0 35.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%
Maximum Green (s) 20.0 20.0 20.0 20.0 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0 30.0 30.0 30.0
Actuated g/C Ratio 0.33 0.33 0.50 0.50 0.50
v/c Ratio 0.19 0.18 0.03 0.42 0.41
Control Delay 15.4 13.9 7.9 11.4 11.1



Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street

No Build Condition Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 13.9 7.9 11.4 11.1
LOS B B A B B
Approach Delay 15.4 13.9 11.3 11.1
Approach LOS B B B B
Queue Length 50th (ft) 30 20 2 79 78
Queue Length 95th (ft) 60 46 9 130 126
Internal Link Dist (ft) 535 395 495 202
Turn Bay Length (ft) 75
Base Capacity (vph) 604 508 436 886 911
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 0.19 0.18 0.03 0.42 0.41

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.42
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Theodore Fremd Avenue & Central Avenue



Lanes, Volumes, Timings
2: North Street & Theodore Fremd Ave./Theodore Fremd 150 North Street

No Build Condition Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 114 209 55 9 202 45 54 85 113 5 94 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 14 10 14 14 16 16 16 14 14 14
Grade (%) 2% 2% -5% 2%
Storage Length (ft) 315 0 75 0 0 20 0 0
Storage Lanes 1 0 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.99 0.99 0.97 1.00
Frt 0.969 0.973 0.850 0.996
Flt Protected 0.950 0.950 0.981 0.998
Satd. Flow (prot) 1624 1735 0 1544 1776 0 0 2102 1821 0 1973 0
Flt Permitted 0.593 0.576 0.847 0.988
Satd. Flow (perm) 1007 1735 0 930 1776 0 0 1806 1758 0 1952 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 28 123
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1014 183 394 710
Travel Time (s) 23.0 4.2 9.0 16.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 10% 10% 10% 8% 8% 8% 3% 3% 3% 1% 1% 1%
Bus Blockages (#/hr) 0 3 3 0 3 3 0 0 0 0 0 0
Adj. Flow (vph) 125 230 60 10 222 49 59 93 124 5 103 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 125 290 0 10 271 0 0 152 124 0 111 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 0.95 0.93 1.11 0.95 0.93 0.82 0.82 0.82 0.93 0.93 0.93
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 42.0 42.0
Total Split (s) 37.0 37.0 37.0 37.0 27.0 27.0 27.0 27.0 27.0
Total Split (%) 57.8% 57.8% 57.8% 57.8% 42.2% 42.2% 42.2% 42.2% 42.2%
Maximum Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 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 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.33 0.33 0.33
v/c Ratio 0.26 0.34 0.02 0.32 0.26 0.19 0.17
Control Delay 11.5 10.5 8.9 11.3 17.3 4.4 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 10.5 8.9 11.3 17.3 4.4 16.3
LOS B B A B B A B
Approach Delay 10.8 11.2 11.5 16.3
Approach LOS B B B B
Queue Length 50th (ft) 27 58 2 60 43 0 30
Queue Length 95th (ft) 58 105 9 105 83 31 63
Internal Link Dist (ft) 934 103 314 630
Turn Bay Length (ft) 315 75 20
Base Capacity (vph) 487 854 450 860 592 659 640
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.34 0.02 0.32 0.26 0.19 0.17

Intersection Summary
Area Type: Other
Cycle Length: 64
Actuated Cycle Length: 64
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.34
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: North Street & Theodore Fremd Ave./Theodore Fremd



Lanes, Volumes, Timings
3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave. 150 North Street
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 193 192 158 200 188 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 10 12 12 12
Grade (%) -3% 3% 1%
Storage Length (ft) 0 125 0 0
Storage Lanes 0 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.97
Frt 0.933 0.946
Flt Protected 0.950 0.971
Satd. Flow (prot) 1591 0 1536 1733 1569 0
Flt Permitted 0.411 0.971
Satd. Flow (perm) 1591 0 662 1733 1552 0
Right Turn on Red Yes No
Satd. Flow (RTOR) 72
Link Speed (mph) 30 30 30
Link Distance (ft) 595 1014 927
Travel Time (s) 13.5 23.0 21.1
Confl. Peds. (#/hr) 10 10 10 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 10% 10% 8% 8% 9% 9%
Bus Blockages (#/hr) 3 3 0 0 0 0
Adj. Flow (vph) 212 211 174 220 207 136
Shared Lane Traffic (%)
Lane Group Flow (vph) 423 0 174 220 343 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.98 1.11 1.02 1.01 1.01
Turning Speed (mph) 9 15 15 9
Turn Type NA pm+pt NA NA
Protected Phases 4 3 8 2
Permitted Phases 8
Minimum Split (s) 22.0 10.0 22.0 22.0
Total Split (s) 46.0 13.0 59.0 31.0
Total Split (%) 51.1% 14.4% 65.6% 34.4%
Maximum Green (s) 40.0 7.0 53.0 25.0
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) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Act Effct Green (s) 40.0 53.0 53.0 25.0



Lanes, Volumes, Timings
3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave. 150 North Street
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Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.44 0.59 0.59 0.28
v/c Ratio 0.57 0.38 0.22 0.79
Control Delay 18.7 13.6 9.4 44.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.7 13.6 9.4 44.9
LOS B B A D
Approach Delay 18.7 11.3 44.9
Approach LOS B B D
Queue Length 50th (ft) 142 42 54 180
Queue Length 95th (ft) 235 74 90 #316
Internal Link Dist (ft) 515 934 847
Turn Bay Length (ft) 125
Base Capacity (vph) 747 457 1020 435
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 0.57 0.38 0.22 0.79

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave.



HCM 2010 TWSC
4: Playland Access Rd./Playland Access Road & Offices/Playland Pkwy Ramp 150 North Street

No Build Condition Synchro 8 Report
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Intersection
Intersection Delay, s/veh 36
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 26 2 27 205 55 553 24 68 27 47 257 69
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - 75 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - -8 - - 3 - - 1 - - 2 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 6 6 6 4 4 4 4 4 4
Mvmt Flow 29 2 30 230 62 621 27 76 30 53 289 78
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 609 594 328 595 618 92 366 0 0 107 0 0
             Stage 1 433 433 - 146 146 - - - - - - -
             Stage 2 176 161 - 449 472 - - - - - - -
Follow-up Headway 3.5 4 3.3 3.554 4.054 3.354 2.236 - - 2.236 - -
Pot Capacity-1 Maneuver 538 548 772 371 361 947 1182 - - 1471 - -
             Stage 1 733 709 - 827 750 - - - - - - -
             Stage 2 898 826 - 540 510 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 151 510 772 337 336 947 1182 - - 1471 - -
Mov Capacity-2 Maneuver 151 510 - 337 336 - - - - - - -
             Stage 1 715 676 - 807 732 - - - - - - -
             Stage 2 276 806 - 493 487 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 20.7 58.2 1.6 0.9
HCM LOS C F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1182 - - 151 391 460 947 1471 - -
HCM Lane V/C Ratio 0.023 - - 0.129 0.108 1.085 0.437 0.036 - -
HCM Control Delay (s) 8.117 0 - 32.3 15.3 96.8 11.7 7.538 0 -
HCM Lane LOS A A D C F B A A
HCM 95th %tile Q(veh) 0.07 - - 0.433 0.361 16.354 2.256 0.112 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
5: Old Post Road & Ramp Access 150 North Street
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Intersection
Intersection Delay, s/veh 53.3
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 564 46 166 110 49 145
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 3 -3 - 3 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 8 8 2 2
Mvmt Flow 627 51 184 122 54 161
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 307 0 - 0 1550 246
             Stage 1 - - - - 246 -
             Stage 2 - - - - 1304 -
Follow-up Headway 2.245 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1237 - - - 97 777
             Stage 1 - - - - 763 -
             Stage 2 - - - - 205 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1237 - - - # 46 777
Mov Capacity-2 Maneuver - - - - # 46 -
             Stage 1 - - - - 763 -
             Stage 2 - - - - 98 -
 

Approach EB WB SB
HCM Control Delay, s 10 0 265.3
HCM LOS F
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1237 - - - 155
HCM Lane V/C Ratio 0.507 - - - 1.391
HCM Control Delay (s) 10.859 0 - - 265.3
HCM Lane LOS B A F
HCM 95th %tile Q(veh) 2.965 - - - 13.54

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
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Intersection
Intersection Delay, s/veh 10.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 31 2 42 162 10 247 6 60 40 56 310 16
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - 75 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - -8 - - 3 - - 1 - - 2 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 1 0 0
Mvmt Flow 34 2 46 178 11 271 7 66 44 62 341 18
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 580 596 349 598 582 88 358 0 0 110 0 0
             Stage 1 473 473 - 101 101 - - - - - - -
             Stage 2 107 123 - 497 481 - - - - - - -
Follow-up Headway 3.5 4.009 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Capacity-1 Maneuver 555 545 755 377 388 969 1212 - - 1486 - -
             Stage 1 710 691 - 895 802 - - - - - - -
             Stage 2 947 841 - 514 514 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 373 514 755 337 366 969 1212 - - 1486 - -
Mov Capacity-2 Maneuver 373 514 - 337 366 - - - - - - -
             Stage 1 706 655 - 890 797 - - - - - - -
             Stage 2 668 836 - 456 487 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.5 20.6 0.5 1.1
HCM LOS B C
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1212 - - 373 623 429 969 1486 - -
HCM Lane V/C Ratio 0.005 - - 0.061 0.096 0.651 0.187 0.041 - -
HCM Control Delay (s) 7.987 0 - 15.3 11.4 27.8 9.6 7.527 0 -
HCM Lane LOS A A C B D A A A
HCM 95th %tile Q(veh) 0.016 - - 0.194 0.317 4.516 0.684 0.13 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Intersection
Intersection Delay, s/veh 12.7
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 498 110 157 136 33 56
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 3 -3 - 3 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 553 122 174 151 37 62
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 326 0 - 0 1479 250
             Stage 1 - - - - 250 -
             Stage 2 - - - - 1229 -
Follow-up Headway 2.218 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1234 - - - 108 772
             Stage 1 - - - - 759 -
             Stage 2 - - - - 225 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1234 - - - 56 772
Mov Capacity-2 Maneuver - - - - 56 -
             Stage 1 - - - - 759 -
             Stage 2 - - - - 117 -
 

Approach EB WB SB
HCM Control Delay, s 8.4 0 84.3
HCM LOS F
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1234 - - - 134
HCM Lane V/C Ratio 0.448 - - - 0.738
HCM Control Delay (s) 10.267 0 - - 84.3
HCM Lane LOS B A F
HCM 95th %tile Q(veh) 2.373 - - - 4.278

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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1: Theodore Fremd Avenue & Central Avenue 150 North Street

No Build Condition Synchro 8 Report
PM Peak Hour Page 25

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 16 22 19 16 9 11 298 27 10 413 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 15 12 12 13 12 10 13 12 12 13 12
Storage Length (ft) 0 0 0 0 75 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.958 0.971 0.987 0.993
Flt Protected 0.978 0.979 0.950 0.999
Satd. Flow (prot) 0 1939 0 0 1866 0 1668 1896 0 0 1905 0
Flt Permitted 0.881 0.897 0.455 0.991
Satd. Flow (perm) 0 1746 0 0 1710 0 799 1896 0 0 1890 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 10
Link Speed (mph) 30 30 30 30
Link Distance (ft) 615 475 575 282
Travel Time (s) 14.0 10.8 13.1 6.4
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 3 3 3 3 3
Adj. Flow (vph) 34 17 23 20 17 10 12 317 29 11 439 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 74 0 0 47 0 12 346 0 0 474 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.88 1.00 1.00 0.96 1.00 1.09 0.97 1.00 1.00 0.97 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 25.0 35.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%
Maximum Green (s) 20.0 20.0 20.0 20.0 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0 30.0 30.0 30.0
Actuated g/C Ratio 0.33 0.33 0.50 0.50 0.50
v/c Ratio 0.13 0.08 0.03 0.36 0.50
Control Delay 14.7 12.0 8.0 10.6 12.3



Lanes, Volumes, Timings
1: Theodore Fremd Avenue & Central Avenue 150 North Street
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 12.0 8.0 10.6 12.3
LOS B B A B B
Approach Delay 14.7 12.0 10.5 12.3
Approach LOS B B B B
Queue Length 50th (ft) 18 9 2 71 106
Queue Length 95th (ft) 43 28 9 121 176
Internal Link Dist (ft) 535 395 495 202
Turn Bay Length (ft) 75
Base Capacity (vph) 582 576 399 948 945
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.08 0.03 0.36 0.50

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 11.8 Intersection LOS: B
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Theodore Fremd Avenue & Central Avenue
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 146 205 37 11 256 51 12 83 6 37 108 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 14 10 14 14 16 16 16 14 14 14
Grade (%) 2% 2% -5% 2%
Storage Length (ft) 315 0 75 0 0 20 0 0
Storage Lanes 1 0 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 1.00 0.97 0.99
Frt 0.977 0.975 0.850 0.959
Flt Protected 0.950 0.950 0.994 0.991
Satd. Flow (prot) 1752 1863 0 1530 1895 0 0 2143 1876 0 1835 0
Flt Permitted 0.549 0.605 0.954 0.934
Satd. Flow (perm) 1005 1863 0 967 1895 0 0 2054 1811 0 1726 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 20 51
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1014 183 394 710
Travel Time (s) 23.0 4.2 9.0 16.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles (%) 2% 3% 6% 9% 1% 4% 5% 2% 0% 7% 3% 0%
Bus Blockages (#/hr) 0 3 3 0 3 3 0 0 0 0 0 0
Adj. Flow (vph) 151 211 38 11 264 53 12 86 6 38 111 65
Shared Lane Traffic (%)
Lane Group Flow (vph) 151 249 0 11 317 0 0 98 6 0 214 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 0.95 0.93 1.11 0.95 0.93 0.82 0.82 0.82 0.93 0.93 0.93
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 42.0 42.0
Total Split (s) 37.0 37.0 37.0 37.0 27.0 27.0 27.0 27.0 27.0
Total Split (%) 57.8% 57.8% 57.8% 57.8% 42.2% 42.2% 42.2% 42.2% 42.2%
Maximum Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 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 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0



Lanes, Volumes, Timings
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.33 0.33 0.33
v/c Ratio 0.31 0.27 0.02 0.35 0.15 0.01 0.38
Control Delay 12.3 10.0 8.9 11.6 16.0 0.0 18.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.3 10.0 8.9 11.6 16.0 0.0 18.9
LOS B A A B B A B
Approach Delay 10.8 11.5 15.0 18.9
Approach LOS B B B B
Queue Length 50th (ft) 33 49 2 71 26 0 63
Queue Length 95th (ft) 70 90 9 122 56 0 115
Internal Link Dist (ft) 934 103 314 630
Turn Bay Length (ft) 315 75 20
Base Capacity (vph) 486 912 468 917 673 628 566
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.27 0.02 0.35 0.15 0.01 0.38

Intersection Summary
Area Type: Other
Cycle Length: 64
Actuated Cycle Length: 64
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.38
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: North Street & Theodore Fremd Ave./Theodore Fremd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 228 156 87 225 163 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 10 12 12 12
Grade (%) -3% 3% 1%
Storage Length (ft) 0 125 0 0
Storage Lanes 0 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.97
Frt 0.945 0.940
Flt Protected 0.950 0.973
Satd. Flow (prot) 1723 0 1659 1835 1660 0
Flt Permitted 0.420 0.973
Satd. Flow (perm) 1723 0 730 1835 1643 0
Right Turn on Red Yes No
Satd. Flow (RTOR) 49
Link Speed (mph) 30 30 30
Link Distance (ft) 595 1014 927
Travel Time (s) 13.5 23.0 21.1
Confl. Peds. (#/hr) 10 10 10 10
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 4% 2% 0% 2% 2% 3%
Bus Blockages (#/hr) 3 3 0 0 0 0
Adj. Flow (vph) 245 168 94 242 175 140
Shared Lane Traffic (%)
Lane Group Flow (vph) 413 0 94 242 315 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.98 1.11 1.02 1.01 1.01
Turning Speed (mph) 9 15 15 9
Turn Type NA pm+pt NA NA
Protected Phases 4 3 8 2
Permitted Phases 8
Minimum Split (s) 22.0 10.0 22.0 22.0
Total Split (s) 46.0 13.0 59.0 31.0
Total Split (%) 51.1% 14.4% 65.6% 34.4%
Maximum Green (s) 40.0 7.0 53.0 25.0
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) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Act Effct Green (s) 40.0 53.0 53.0 25.0
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Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.44 0.59 0.59 0.28
v/c Ratio 0.52 0.19 0.22 0.68
Control Delay 18.6 10.0 9.4 37.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.6 10.0 9.4 37.8
LOS B B A D
Approach Delay 18.6 9.6 37.8
Approach LOS B A D
Queue Length 50th (ft) 143 21 60 159
Queue Length 95th (ft) 229 42 98 253
Internal Link Dist (ft) 515 934 847
Turn Bay Length (ft) 125
Base Capacity (vph) 793 502 1080 461
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 0.52 0.19 0.22 0.68

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave.
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 23 32 47 43 26 10 11 280 48 6 304 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 15 12 12 13 12 10 13 12 12 13 12
Storage Length (ft) 0 0 0 0 75 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.938 0.983 0.978 0.994
Flt Protected 0.989 0.973 0.950 0.999
Satd. Flow (prot) 0 1920 0 0 1788 0 1574 1773 0 0 1834 0
Flt Permitted 0.934 0.818 0.526 0.993
Satd. Flow (perm) 0 1813 0 0 1504 0 872 1773 0 0 1823 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 11
Link Speed (mph) 30 30 30 30
Link Distance (ft) 615 475 575 282
Travel Time (s) 14.0 10.8 13.1 6.4
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Heavy Vehicles (%) 1% 1% 1% 5% 5% 5% 7% 7% 7% 5% 5% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 3 3 3 3 3
Adj. Flow (vph) 26 37 54 49 30 11 13 322 55 7 349 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 117 0 0 90 0 13 377 0 0 372 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.88 1.00 1.00 0.96 1.00 1.09 0.97 1.00 1.00 0.97 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 25.0 35.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%
Maximum Green (s) 20.0 20.0 20.0 20.0 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0 30.0 30.0 30.0
Actuated g/C Ratio 0.33 0.33 0.50 0.50 0.50
v/c Ratio 0.19 0.18 0.03 0.43 0.41
Control Delay 15.4 13.9 7.9 11.4 11.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 15.4 13.9 7.9 11.4 11.1
LOS B B A B B
Approach Delay 15.4 13.9 11.3 11.1
Approach LOS B B B B
Queue Length 50th (ft) 30 20 2 80 78
Queue Length 95th (ft) 60 46 9 131 127
Internal Link Dist (ft) 535 395 495 202
Turn Bay Length (ft) 75
Base Capacity (vph) 604 508 436 886 911
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 0.19 0.18 0.03 0.43 0.41

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 39.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Theodore Fremd Avenue & Central Avenue
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 114 213 55 14 204 46 55 85 113 5 94 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 14 10 14 14 16 16 16 14 14 14
Grade (%) 2% 2% -5% 2%
Storage Length (ft) 315 0 75 0 0 20 0 0
Storage Lanes 1 0 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.99 0.99 0.99 0.97 1.00
Frt 0.969 0.972 0.850 0.996
Flt Protected 0.950 0.950 0.981 0.998
Satd. Flow (prot) 1624 1736 0 1544 1774 0 0 2102 1821 0 1973 0
Flt Permitted 0.590 0.572 0.845 0.988
Satd. Flow (perm) 1002 1736 0 923 1774 0 0 1801 1758 0 1952 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 28 122
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1014 183 394 710
Travel Time (s) 23.0 4.2 9.0 16.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 10% 10% 10% 8% 8% 8% 3% 3% 3% 1% 1% 1%
Bus Blockages (#/hr) 0 3 3 0 3 3 0 0 0 0 0 0
Adj. Flow (vph) 125 234 60 15 224 51 60 93 124 5 103 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 125 294 0 15 275 0 0 153 124 0 111 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 0.95 0.93 1.11 0.95 0.93 0.82 0.82 0.82 0.93 0.93 0.93
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 42.0 42.0
Total Split (s) 37.0 37.0 37.0 37.0 27.0 27.0 27.0 27.0 27.0
Total Split (%) 57.8% 57.8% 57.8% 57.8% 42.2% 42.2% 42.2% 42.2% 42.2%
Maximum Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 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 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.33 0.33 0.33
v/c Ratio 0.26 0.34 0.03 0.32 0.26 0.19 0.17
Control Delay 11.5 10.6 9.0 11.4 17.3 4.5 16.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.5 10.6 9.0 11.4 17.3 4.5 16.3
LOS B B A B B A B
Approach Delay 10.9 11.3 11.6 16.3
Approach LOS B B B B
Queue Length 50th (ft) 27 59 3 61 43 1 30
Queue Length 95th (ft) 58 107 11 107 83 31 63
Internal Link Dist (ft) 934 103 314 630
Turn Bay Length (ft) 315 75 20
Base Capacity (vph) 485 855 447 859 590 658 640
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.34 0.03 0.32 0.26 0.19 0.17

Intersection Summary
Area Type: Other
Cycle Length: 64
Actuated Cycle Length: 64
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.34
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: North Street & Theodore Fremd Ave./Theodore Fremd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 194 192 158 202 188 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 10 12 12 12
Grade (%) -3% 3% 1%
Storage Length (ft) 0 125 0 0
Storage Lanes 0 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 1.00 0.97
Frt 0.933 0.946
Flt Protected 0.950 0.971
Satd. Flow (prot) 1591 0 1536 1733 1569 0
Flt Permitted 0.410 0.971
Satd. Flow (perm) 1591 0 660 1733 1552 0
Right Turn on Red Yes No
Satd. Flow (RTOR) 71
Link Speed (mph) 30 30 30
Link Distance (ft) 595 1014 927
Travel Time (s) 13.5 23.0 21.1
Confl. Peds. (#/hr) 10 10 10 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Heavy Vehicles (%) 10% 10% 8% 8% 9% 9%
Bus Blockages (#/hr) 3 3 0 0 0 0
Adj. Flow (vph) 213 211 174 222 207 140
Shared Lane Traffic (%)
Lane Group Flow (vph) 424 0 174 222 347 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.98 1.11 1.02 1.01 1.01
Turning Speed (mph) 9 15 15 9
Turn Type NA pm+pt NA NA
Protected Phases 4 3 8 2
Permitted Phases 8
Minimum Split (s) 22.0 10.0 22.0 22.0
Total Split (s) 46.0 13.0 59.0 31.0
Total Split (%) 51.1% 14.4% 65.6% 34.4%
Maximum Green (s) 40.0 7.0 53.0 25.0
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) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Act Effct Green (s) 40.0 53.0 53.0 25.0
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Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.44 0.59 0.59 0.28
v/c Ratio 0.57 0.38 0.22 0.80
Control Delay 18.8 13.7 9.4 45.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.8 13.7 9.4 45.7
LOS B B A D
Approach Delay 18.8 11.3 45.7
Approach LOS B B D
Queue Length 50th (ft) 143 42 55 183
Queue Length 95th (ft) 236 74 91 #322
Internal Link Dist (ft) 515 934 847
Turn Bay Length (ft) 125
Base Capacity (vph) 746 456 1020 435
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 0.57 0.38 0.22 0.80

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 55
Control Type: Pretimed
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave.



HCM 2010 TWSC
4: Playland Access Rd./Playland Access Road & Offices/Playland Pkwy Ramp 150 North Street

Build Condition Synchro 8 Report
AM Peak Hour Page 39

Intersection
Intersection Delay, s/veh 36.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 26 2 27 205 55 555 24 69 27 47 257 69
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - 75 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - -8 - - 3 - - 1 - - 2 -
Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89
Heavy Vehicles, % 0 0 0 6 6 6 4 4 4 4 4 4
Mvmt Flow 29 2 30 230 62 624 27 78 30 53 289 78
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 611 595 328 596 619 93 366 0 0 108 0 0
             Stage 1 433 433 - 147 147 - - - - - - -
             Stage 2 178 162 - 449 472 - - - - - - -
Follow-up Headway 3.5 4 3.3 3.554 4.054 3.354 2.236 - - 2.236 - -
Pot Capacity-1 Maneuver 536 547 772 371 360 946 1182 - - 1470 - -
             Stage 1 733 709 - 826 749 - - - - - - -
             Stage 2 897 825 - 540 510 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 149 509 772 337 335 946 1182 - - 1470 - -
Mov Capacity-2 Maneuver 149 509 - 337 335 - - - - - - -
             Stage 1 715 676 - 806 731 - - - - - - -
             Stage 2 273 805 - 493 487 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 20.9 58.5 1.6 1
HCM LOS C F
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1182 - - 149 388 460 946 1470 - -
HCM Lane V/C Ratio 0.023 - - 0.131 0.109 1.087 0.439 0.036 - -
HCM Control Delay (s) 8.117 0 - 32.8 15.4 97.3 11.8 7.54 0 -
HCM Lane LOS A A D C F B A A
HCM 95th %tile Q(veh) 0.07 - - 0.439 0.364 16.419 2.274 0.112 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Intersection
Intersection Delay, s/veh 53.8
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 564 46 167 114 49 148
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 3 -3 - 3 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 5 5 8 8 2 2
Mvmt Flow 627 51 186 127 54 164
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 312 0 - 0 1553 249
             Stage 1 - - - - 249 -
             Stage 2 - - - - 1304 -
Follow-up Headway 2.245 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1232 - - - 96 773
             Stage 1 - - - - 760 -
             Stage 2 - - - - 205 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1232 - - - # 46 773
Mov Capacity-2 Maneuver - - - - # 46 -
             Stage 1 - - - - 760 -
             Stage 2 - - - - 98 -
 

Approach EB WB SB
HCM Control Delay, s 10.1 0 265.8
HCM LOS F
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1232 - - - 157
HCM Lane V/C Ratio 0.509 - - - 1.394
HCM Control Delay (s) 10.907 0 - - 265.8
HCM Lane LOS B A F
HCM 95th %tile Q(veh) 2.988 - - - 13.719

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Intersection
Intersection Delay, s/veh 0.2
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 5 266 257 1 2 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 10 8 2 2 2
Mvmt Flow 5 292 282 1 2 9
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 284 0 - 0 586 283
             Stage 1 - - - - 283 -
             Stage 2 - - - - 303 -
Follow-up Headway 2.218 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1278 - - - 473 756
             Stage 1 - - - - 765 -
             Stage 2 - - - - 749 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1278 - - - 471 756
Mov Capacity-2 Maneuver - - - - 471 -
             Stage 1 - - - - 765 -
             Stage 2 - - - - 745 -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 10.4
HCM LOS B
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1278 - - - 674
HCM Lane V/C Ratio 0.004 - - - 0.016
HCM Control Delay (s) 7.829 0 - - 10.4
HCM Lane LOS A A B
HCM 95th %tile Q(veh) 0.013 - - - 0.05

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 32 16 22 19 16 9 11 300 27 10 416 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 15 12 12 13 12 10 13 12 12 13 12
Storage Length (ft) 0 0 0 0 75 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.958 0.971 0.987 0.993
Flt Protected 0.978 0.979 0.950 0.999
Satd. Flow (prot) 0 1939 0 0 1866 0 1668 1896 0 0 1905 0
Flt Permitted 0.881 0.897 0.452 0.991
Satd. Flow (perm) 0 1746 0 0 1710 0 794 1896 0 0 1890 0
Right Turn on Red No Yes No No
Satd. Flow (RTOR) 10
Link Speed (mph) 30 30 30 30
Link Distance (ft) 615 475 575 282
Travel Time (s) 14.0 10.8 13.1 6.4
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 1% 1% 1% 1% 1% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 3 3 3 3 3
Adj. Flow (vph) 34 17 23 20 17 10 12 319 29 11 443 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 74 0 0 47 0 12 348 0 0 478 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.88 1.00 1.00 0.96 1.00 1.09 0.97 1.00 1.00 0.97 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 25.0 25.0 25.0 25.0 35.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 41.7% 41.7% 58.3% 58.3% 58.3% 58.3%
Maximum Green (s) 20.0 20.0 20.0 20.0 30.0 30.0 30.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 20.0 20.0 30.0 30.0 30.0
Actuated g/C Ratio 0.33 0.33 0.50 0.50 0.50
v/c Ratio 0.13 0.08 0.03 0.37 0.51
Control Delay 14.7 12.0 8.0 10.6 12.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 12.0 8.0 10.6 12.4
LOS B B A B B
Approach Delay 14.7 12.0 10.5 12.4
Approach LOS B B B B
Queue Length 50th (ft) 18 9 2 71 107
Queue Length 95th (ft) 43 28 9 122 178
Internal Link Dist (ft) 535 395 495 202
Turn Bay Length (ft) 75
Base Capacity (vph) 582 576 397 948 945
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.13 0.08 0.03 0.37 0.51

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.51
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     1: Theodore Fremd Avenue & Central Avenue
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Lane Configurations
Volume (vph) 146 213 37 15 258 52 12 83 7 38 108 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 14 10 14 14 16 16 16 14 14 14
Grade (%) 2% 2% -5% 2%
Storage Length (ft) 315 0 75 0 0 20 0 0
Storage Lanes 1 0 1 0 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.99 0.99 1.00 0.97 0.99
Frt 0.978 0.975 0.850 0.959
Flt Protected 0.950 0.950 0.994 0.991
Satd. Flow (prot) 1752 1866 0 1530 1894 0 0 2143 1876 0 1835 0
Flt Permitted 0.546 0.600 0.954 0.932
Satd. Flow (perm) 1000 1866 0 959 1894 0 0 2054 1811 0 1722 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 19 51
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1014 183 394 710
Travel Time (s) 23.0 4.2 9.0 16.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles (%) 2% 3% 6% 9% 1% 4% 5% 2% 0% 7% 3% 0%
Bus Blockages (#/hr) 0 3 3 0 3 3 0 0 0 0 0 0
Adj. Flow (vph) 151 220 38 15 266 54 12 86 7 39 111 65
Shared Lane Traffic (%)
Lane Group Flow (vph) 151 258 0 15 320 0 0 98 7 0 215 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 0.95 0.93 1.11 0.95 0.93 0.82 0.82 0.82 0.93 0.93 0.93
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 6 2
Permitted Phases 4 8 6 6 2
Minimum Split (s) 22.0 22.0 22.0 22.0 22.0 22.0 22.0 42.0 42.0
Total Split (s) 37.0 37.0 37.0 37.0 27.0 27.0 27.0 27.0 27.0
Total Split (%) 57.8% 57.8% 57.8% 57.8% 42.2% 42.2% 42.2% 42.2% 42.2%
Maximum Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0 21.0 21.0
Yellow Time (s) 4.0 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 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 31.0 31.0 31.0 31.0 21.0 21.0 21.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.33 0.33 0.33
v/c Ratio 0.31 0.28 0.03 0.35 0.15 0.01 0.38
Control Delay 12.3 10.1 9.0 11.6 16.0 0.0 19.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.3 10.1 9.0 11.6 16.0 0.0 19.0
LOS B B A B B A B
Approach Delay 10.9 11.5 14.9 19.0
Approach LOS B B B B
Queue Length 50th (ft) 33 52 3 72 26 0 63
Queue Length 95th (ft) 70 93 11 123 56 0 116
Internal Link Dist (ft) 934 103 314 630
Turn Bay Length (ft) 315 75 20
Base Capacity (vph) 484 913 464 917 673 628 565
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.28 0.03 0.35 0.15 0.01 0.38

Intersection Summary
Area Type: Other
Cycle Length: 64
Actuated Cycle Length: 64
Offset: 0 (0%), Referenced to phase 2:NWTL and 6:SETL, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.38
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: North Street & Theodore Fremd Ave./Theodore Fremd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 231 156 87 227 163 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 10 12 12 12
Grade (%) -3% 3% 1%
Storage Length (ft) 0 125 0 0
Storage Lanes 0 1 1 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.97
Frt 0.945 0.939
Flt Protected 0.950 0.973
Satd. Flow (prot) 1723 0 1659 1835 1657 0
Flt Permitted 0.417 0.973
Satd. Flow (perm) 1723 0 725 1835 1641 0
Right Turn on Red Yes No
Satd. Flow (RTOR) 49
Link Speed (mph) 30 30 30
Link Distance (ft) 595 1014 927
Travel Time (s) 13.5 23.0 21.1
Confl. Peds. (#/hr) 10 10 10 10
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles (%) 4% 2% 0% 2% 2% 3%
Bus Blockages (#/hr) 3 3 0 0 0 0
Adj. Flow (vph) 248 168 94 244 175 146
Shared Lane Traffic (%)
Lane Group Flow (vph) 416 0 94 244 321 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 0 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 1.00 0.98 1.11 1.02 1.01 1.01
Turning Speed (mph) 9 15 15 9
Turn Type NA pm+pt NA NA
Protected Phases 4 3 8 2
Permitted Phases 8
Minimum Split (s) 22.0 10.0 22.0 22.0
Total Split (s) 46.0 13.0 59.0 31.0
Total Split (%) 51.1% 14.4% 65.6% 34.4%
Maximum Green (s) 40.0 7.0 53.0 25.0
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) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize?
Act Effct Green (s) 40.0 53.0 53.0 25.0
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Lane Group EBT EBR WBL WBT NBL NBR
Actuated g/C Ratio 0.44 0.59 0.59 0.28
v/c Ratio 0.52 0.19 0.23 0.70
Control Delay 18.7 10.1 9.4 38.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.7 10.1 9.4 38.5
LOS B B A D
Approach Delay 18.7 9.6 38.5
Approach LOS B A D
Queue Length 50th (ft) 145 21 61 163
Queue Length 95th (ft) 232 42 99 258
Internal Link Dist (ft) 515 934 847
Turn Bay Length (ft) 125
Base Capacity (vph) 793 499 1080 460
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 0.52 0.19 0.23 0.70

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBL and 6:, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 21.8 Intersection LOS: C
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Playland Access Road & Theodore Fremd Avenue/Theodore Fremd Ave.
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Intersection
Intersection Delay, s/veh 10.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 31 2 42 162 10 252 6 61 40 56 310 16
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 75 - - - - 75 - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - -8 - - 3 - - 1 - - 2 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 0 1 0 0 0 0 0 0 0 1 0 0
Mvmt Flow 34 2 46 178 11 277 7 67 44 62 341 18
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 581 597 349 599 583 89 358 0 0 111 0 0
             Stage 1 473 473 - 102 102 - - - - - - -
             Stage 2 108 124 - 497 481 - - - - - - -
Follow-up Headway 3.5 4.009 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Capacity-1 Maneuver 554 545 755 377 387 967 1212 - - 1485 - -
             Stage 1 710 691 - 894 801 - - - - - - -
             Stage 2 947 840 - 514 514 - - - - - - -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 369 514 755 337 365 967 1212 - - 1485 - -
Mov Capacity-2 Maneuver 369 514 - 337 365 - - - - - - -
             Stage 1 706 655 - 889 796 - - - - - - -
             Stage 2 662 835 - 456 487 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.5 20.6 0.4 1.1
HCM LOS B C
 

Minor Lane / Major Mvmt NBL NBT NBR EBLn1 EBLn2 WBLn1 WBLn2 SBL SBT SBR
Capacity (veh/h) 1212 - - 369 621 430 967 1485 - -
HCM Lane V/C Ratio 0.005 - - 0.062 0.096 0.654 0.191 0.041 - -
HCM Control Delay (s) 7.987 0 - 15.4 11.4 27.9 9.6 7.529 0 -
HCM Lane LOS A A C B D A A A
HCM 95th %tile Q(veh) 0.016 - - 0.196 0.318 4.558 0.703 0.13 - -

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Intersection
Intersection Delay, s/veh 12.6
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 498 111 157 139 33 57
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 3 -3 - 3 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 553 123 174 154 37 63
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 329 0 - 0 1482 252
             Stage 1 - - - - 252 -
             Stage 2 - - - - 1230 -
Follow-up Headway 2.218 - - - 3.518 3.318
Pot Capacity-1 Maneuver 1231 - - - 108 770
             Stage 1 - - - - 757 -
             Stage 2 - - - - 225 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1231 - - - 56 770
Mov Capacity-2 Maneuver - - - - 56 -
             Stage 1 - - - - 757 -
             Stage 2 - - - - 117 -
 

Approach EB WB SB
HCM Control Delay, s 8.4 0 82.8
HCM LOS F
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1231 - - - 136
HCM Lane V/C Ratio 0.449 - - - 0.735
HCM Control Delay (s) 10.29 0 - - 82.8
HCM Lane LOS B A F
HCM 95th %tile Q(veh) 2.383 - - - 4.274

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Intersection
Intersection Delay, s/veh 0.3
 

Movement EBL EBT WBT WBR SBL SBR
Vol, veh/h 10 236 311 3 2 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 3 0 0 0
Mvmt Flow 11 254 334 3 2 6
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 338 0 - 0 611 336
             Stage 1 - - - - 336 -
             Stage 2 - - - - 275 -
Follow-up Headway 2.2 - - - 3.5 3.3
Pot Capacity-1 Maneuver 1232 - - - 460 711
             Stage 1 - - - - 728 -
             Stage 2 - - - - 776 -
Time blocked-Platoon, % - - -
Mov Capacity-1 Maneuver 1232 - - - 455 711
Mov Capacity-2 Maneuver - - - - 455 -
             Stage 1 - - - - 728 -
             Stage 2 - - - - 768 -
 

Approach EB WB SB
HCM Control Delay, s 0.3 0 10.9
HCM LOS B
 

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1232 - - - 623
HCM Lane V/C Ratio 0.009 - - - 0.014
HCM Control Delay (s) 7.948 0 - - 10.9
HCM Lane LOS A A B
HCM 95th %tile Q(veh) 0.026 - - - 0.042

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined




