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1. INTRODUCTION

1.1 Purpose of Report

This operational analysis study has been prepared at the request of the City of South Euclid for the
South Green Road corridor in South Euclid, Ohio (see the Location Map, Figure 1, Page 2). The
following twelve (12) intersections are under study as part of the operational analysis:
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South Green Road & Cedar Road

South Green Road & Golfway Road/Greenway Road
South Green Road & Bayard Road

South Green Road & Neville Road

South Green Road & Mayfield Road

South Green Road & Laurel Road

South Green Road & Edmond Road/Prasse Road
South Green Road & Liberty Road

South Green Road & ElImwood Road

South Green Road & Whitehall Drive

South Green Road & West Anderson Road

South Green Road & Monticello Boulevard

The intersections listed in an italicized font are currently under traffic signal control but do not meet
the traffic signal warranting criteria found in the Ohio Manual on Uniform Traffic Control Devices
as detailed in the South Green Road Traffic Signal Warrant Study.
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1.2 Study Objectives
This study is structured for the following purposes;

- to adequately assess the existing operation under the year 2006 and 2026 and the
traffic impacts associated with the proposed improvements recommended in the
Intersection Capacity Analysis Study,

- to provide a comprehensive study which evaluates and documents the efficiency
and need for coordinated corridor operations based upon the conclusions reached
in the South Green Road Traffic Signal Warrant Study and Intersection Capacity
Analysis Study,

- and to provide a technically sound basis to identify mitigation requirements to
provide acceptable operation of the corridor if so needed.

This study documents the methodologies, findings and conclusions of the analysis, including the
basis for all assumptions, traffic parameters utilized and conclusions reached.

Analysis of the South Green Road corridor will be conducted using Trafficware’'s Synchro 6
Traffic Signal Coordination software package. The package will provide several measures of
corridor operations including; coordinatabililty factors, fuel consumption, vehicular emissions, signal
delay, travel time, arterial speed, and arterial level of service.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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2. AREA CONDITIONS

2.1 Existing Conditions

A field review of the study area intersections was conducted to determine what operational
parameters are currently in effect along the South Green Road corridor. The following are the
results from the field review:

Cedar Road
The intersection was determined to be operating as part of a coordinated system along Cedar Road
with no interaction with other intersections along South Green Road.

Golfway/Greenway Road & Bayard Road

These intersection were determined to be operating under the control of the same controller. The
controller is a model type 170 actuated. The intersections are not interconnected to any other
intersections.

Neville Road
There is a model type 170 actuated controller present at the intersection. The intersection appears
to be interconnected to the South Green Road and Mayfield Road intersection.

Mayfield Road
This intersection is currently operating as the master intersection for a coordinated signal system
that runs east and west along Mayfield Road.

Prasse/Edmond Road & Laurel Road

These intersections are currently operating on one controller. The controller is a model type 170
with no actuation. The intersections currently employ a pre-timed 70 second cycle length timing
plan.

Liberty Road & EImwood Road

These intersections are currently operating on one controller. The controller is a 3 cycle electro-
mechanical pre-timed controller. The controller appears to be in excess of 25 years old. The
intersections are currently operating with a 70 second cycle length. The intersections are
interconnected to Prasse/Laurel to the south and Whitehall to the north.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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Whitehall Drive

The intersection is operated by a 1 cycle electro-mechanical pre-timed controller. The intersection
is currently employing a 70 second cycle length. The controller unit appears to approximately 30
years old.

West Anderson Drive

The intersection is operated by a 1 cycle electro-mechanical pre-timed controller. The intersection
is using a 60 second cycle length. The intersection is not interconnected to any other intersections.
The controller unit is estimate to be in excess of 40 years old. The east and west approaches are
directionally separated in the existing signal phasing.

Monticello Boulevard

The intersection is using a model type 170 actuated controller. The intersection is interconnected
to intersections along Monticello Boulevard but not to any intersection along South Green Road.
The north and south approaches at the intersection are directionally separated in the existing signal
phasing.

2.2 Traffic

Nine hour, weekday turning movement counts were performed at the nine (9) intersections included
in this analysis. The surveys were taken between Monday, July 24 and Friday, September 22,
2006. The traffic surveys were conducted in fifteen (15) minute intervals between the hours of 7
AM - 10 AM, 11 AM - 2 PM, and 3 PM - 6 PM, then hourly totals were calculated. Vehicle
classification to determine the extent of trucks and buses was also performed. Copies of the
intersection turn movement counts are included in Appendix A.

Average dalily traffic was calculated for each of the study roads using expansion factors to account
for daily and seasonal variations according to the recommendations and latest data from the Ohio
Department of Transportation.

From the data, the peak hour traffic volumes were determined for each intersection. These peak
hours will be analyzed since they reflect the periods of the highest volume of traffic flow for that
specific intersection. It will provide a worst case scenario for the operational analysis.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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3. PROJECTED TRAFFIC CONDITIONS

3.1 2006 Design Hour Traffic Volumes

Design hour volumes will be used in the analysis to provide a conservative analysis of the operating
conditions at the intersections under study. Design hour traffic volumes are determined by
multiplying the peak hour traffic volumes from the traffic count data sheets by a designated factor.
The Ohio Department of Transportation Access Management Manual provides these factors
based upon the functional classification of the roadway. The functional classifications of the
roadways in Cuyahoga County can be seen at the following website address:

http://www.dot.state.oh.us/planning/Functional%20Class/2004FuncClass/District12/Cuyahoga.pdf

The following is a list of the roadways under study with there functional classification and
corresponding design hour factor:

Roadway Functional Classification Design Hour Factor
South Green Road Urban Minor Arterial 1.25
Monticello Boulevard Urban Minor Arterial 1.25
Mayfield Road Urban Principal Arterial 1.27
Cedar Road Urban Principal Arterial 1.27

All other roadways in the study area are classified as Urban Local roads with a design hour
factor of 1.19.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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3.2 2026 Design Hour Traffic Volumes

Arterial and collector roadways like those in the study area carry a predominate amount of through
traffic due to their functional characteristics. Arterial streets usually carry more through traffic than
collectors. This through traffic component generally increases as regional growth occurs.
Therefore it is anticipated that existing traffic on these streets will increase in future years.

To provide a twenty year design hour volume analysis it is necessary to estimate a historical growth
rate in order to establish the future traffic within the study area.

The ODOT and Northeast Areawide Coordinating Agency (NOACA) web sites were consulted for
traffic counts in prior years and compared to the traffic counts taken for this project. According to
the web sites, counts were taken in 2005, 2004, 2002, 1999, and 1992 on the study area state
routes. This traffic count data can be seen at the website addresses:

ODOT - http://www.dot.state.oh.us/techservsite/offceorg/traffmonit/default.ntm

NOACA - http://www.noaca.org/CuyTcountsDec04.pdf

The historical growth rate is a function of several variables including past historical growth trends,
the prevailing operating conditions on the existing roadways, population distribution within the
defined area of influence, and current land uses. For this analysis, a linear growth rate of 0.50%
per year for Mayfield Road and Cedar Road, and 0.25% for South Green Road and Monticello
Boulevard was utilized to estimate the area’s traffic growth. The 2026 design hour volumes were
determined by multiplying the previously calculated 2006 design hour volumes by these growth
factors.

Operational Analysis Study: South Green Road - South Euclid, Ohio

7



4. TRAFFIC ANALYSIS

Analysis of the South Green Road corridor will be conducted using Trafficware’'s Synchro 6
Traffic Signal Coordination software package.

4.1 Coordinatability Analysis

The Synchro software package provides a coordinatability factor report. The coordinatability factor
report provides information regarding the desirability of coordinating the intersections within the
corridor. The coordinatability factor can range in value from 0 to 100. Any intersection that
achieves a value of 50 or higher is recommended for inclusion within the coordinated traffic signal
system. The operational analyses were conducted using the 2006 and 2026 design hour traffic
volumes for both the existing roadway conditions and those recommended in the Intersection
Capacity Analysis Study.

The results of the coordinatability analysis for the South Green Road corridor are summarized in
the following tables. Copies of the coordinatability factor report can be found in Appendix B.

CORRIDOR SIGNAL COORDINATION
2006 Existing Conditions

SECTION COORDINATABILITY
FACTOR
Cedar to Golfway/Greenway 37
Golfway/Greenway to Bayard 110
Bayard to Neville 65
Neville to Mayfield 78
Mayfield to Edmond/Prasse 79
Edmond/Prasse to Whitehall 59
Whitehall to West Anderson 88
West Anderson to Monticello 38

Operational Analysis Study: South Green Road - South Euclid, Ohio
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2026 Existing Conditions

SECTION COORDINATABILITY
FACTOR
Cedar to Golfway/Greenway 38
Golfway/Greenway to Bayard 110
Bayard to Neville 67
Neville to Mayfield 80
Mayfield to Edmond/Prasse 81
Edmond/Prasse to Whitehall 60
Whitehall to West Anderson 89
West Anderson to Monticello 39

CORRIDOR SIGNAL COORDINATION
2006 w/ Improvements

SECTION COORDINATABILITY
FACTOR
Cedar to Golfway/Greenway 37
Golfway/Greenway to Bayard 109
Bayard to Neville 66
Neville to Mayfield 80
Mayfield to Edmond/Prasse 83
Edmond/Prasse to Whitehall 61
Whitehall to West Anderson 89
West Anderson to Monticello 38

Operational Analysis Study: South Green Road - South Euclid, Ohio
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2026 w/ Improvements

SECTION COORDINATABILITY
FACTOR
Cedar to Golfway/Greenway 38
Golfway/Greenway to Bayard 110
Bayard to Neville 68
Neville to Mayfield 82
Mayfield to Edmond/Prasse 84
Edmond/Prasse to Whitehall 62
Whitehall to West Anderson 90
West Anderson to Monticello 40

The coordinatability factor report indicates that two sections are not recommended for coordination
in the traffic signal system along the South Green Road Corridor. These two sections are the north
end section between Monticello Boulevard and West Anderson Road, and the south section
between Cedar Road and Golfway/Greenway Road.

Based upon these factors the signalized intersections including and between Golfway/Green Road
to the south and West Anderson Drive should be interconnected with existing Mayfield Road
system. The intersection of South Green Road and Cedar Road should remain coordinated with
the signals along Cedar Road. The intersection of South Green Road and Monticello Boulevard
should remain part of the system along Monticello Boulevard.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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4.2 Operational Analysis

The operational analyses were performed in order to estimate the maximum amount of traffic that
can be accommodated by a roadway facility while maintaining acceptable operational qualities.
The operational analyses were conducted using the 2006 and 2026 design hour traffic volumes for
both the existing roadway conditions and those recommended in the Intersection Capacity Analysis
Study.

The Synchro software package provides an arterial level of service report and time-space diagrams.

The arterial level of service report provides the following data:

- Signal Delay

- Travel Time

- Arterial Speed

- Arterial Level of Service

The time space diagram is a graphical representation of how the traffic flows between the
signalized intersection is the coordinated traffic signal system.

The results of the operational analysis for the South Green Road corridor are summarized on the
following pages. It should be noted that the recommended signal coordination from Section 4.1
was used in the analysis of the corridor with improvements. Copies of the arterial level of service
worksheets can be found in Appendix C. Copies of the time-space diagrams can be found in

Appendix D.
SOUTH GREEN ROAD
2006 EXISTING CONDITIONS
TRAVEL SIGNAL TRAVEL ARTERIAL ARTERIAL
DIRECTION DELAY TIME SPEED LOS
Northbound 262.6 606.1 17.2 D
Southbound 247.6 599.2 17.8 D

The corridor analysis indicates that the traffic flow in both the northbound and southbound direction
is expected to operate with an LOS D under the existing 2006 conditions.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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SOUTH GREEN ROAD

2026 EXISTING CONDITIONS

TRAVEL SIGNAL TRAVEL ARTERIAL ARTERIAL
DIRECTION DELAY TIME SPEED LOS
Northbound 313.6 657.8 15.9 D
Southbound 262.1 614.4 17.4 D

The corridor analysis indicates that the traffic flow in both the northbound and southbound direction
is expected to operate with an LOS C under the 2026 existing conditions.

SOUTH GREEN ROAD
2006 W/ IMPROVEMENTS

TRAVEL SIGNAL TRAVEL ARTERIAL ARTERIAL
DIRECTION DELAY TIME SPEED LOS
Northbound 128.2 467.5 22.3 C
Southbound 104.4 451.8 23.7 C

The corridor analysis indicates that the traffic flow in both the northbound and southbound direction
is expected to operate with an LOS C under the 2006 conditions with the recommended

improvements from the Intersection Capacity Analysis Study.

SOUTH GREEN ROAD
2026 W/ IMPROVEMENTS

TRAVEL SIGNAL TRAVEL ARTERIAL ARTERIAL
DIRECTION DELAY TIME SPEED LOS
Northbound 160.1 499.4 20.9 C
Southbound 112.7 460.1 232 C

The corridor analysis indicates that the traffic flow in both the northbound and southbound direction
is expected to operate with an LOS C under the 2026 conditions with the recommended
improvements from the Intersection Capacity Analysis Study.

Operational Analysis Study: South Green Road - South Euclid, Ohio

12



Comparison Analysis

The following tables show a comparison of the arterial analysis results for the existing conditions
versus those with recommended improvements for both 2006 and 2026.

2006 ARTERIAL ANALYSIS

CONDITIONS TRAVEL SIGNAL TRAVEL ARTERIAL
DIRECTION DELAY TIME SPEED
Existing Northbound 262.6 606.1 17.2
Improved Northbound 128.2 467.5 22.3
DIFFERENCE Northbound -134.4 -138.6 +5.1
Existing Southbound 247.6 599.2 17.8
Improved Southound 104.4 451.8 23.7
DIFFERENCE Southbound -143.2 -147.4 +5.9
2026 ARTERIAL ANALYSIS
CONDITIONS TRAVEL SIGNAL TRAVEL ARTERIAL
DIRECTION DELAY TIME SPEED
Existing Northbound 313.6 657.8 15.9
Improved Northbound 160.1 4994 20.9
DIFFERENCE Northbound —153.5 -158.4 +5.0
Existing Southbound 262.1 614.4 17.4
Improved Southbound 112.7 460.1 23.2
DIFFERENCE Southbound -149.4 -154.3 +5.8

The tables shown above indicate that the recommended improvements from the Intersection
Capacity Study and the coordination factors analysis should offer a substantial improvement in the
overall operation of the South Green Road corridor for both the 2006 and 2026 conditions.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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4.3 Vehicular Emissions & Fuel Consumption Analysis

The Synchro software package provides a measures of effectiveness report. The report contains
information regarding the vehicular fuel consumption and emissions in the corridor. The report
provides information regarding vehicular fuel usage and emission of pollutants. The data includes
fuel consumed, fuel economy, carbon monoxide emissions, nitrogen oxide emissions, and volatile
organic compound emissions. The vehicular emissions analyses were conducted using the 2006
and 2026 design hour traffic volumes for both the existing roadway conditions and those
improvements recommended in the Intersection Capacity Analysis Study and within this report.

The results of the vehicular emissions analysis for the South Green Road corridor are summarized
in the following tables. Copies of the emissions and fuel consumption report can be found in
Appendix E.

FUEL FUEL co NOXx voc
CONDITIONS | CONSUMED | ECONOMY | EMISSIONS | EMISSIONS | EMISSIONS

(gal) (mpg) (kg) (kg) (ka)
2006 Existing 571 12.7 39.92 7.77 9.25
2006 Improved 478 15.0 33.38 6.49 7.74
DIFFERENCE -93 +2.3 -6.54 -1.28 -1.51
2026 Existing 637 12.1 44.55 8.67 10.32
2026 Improved 510 14.9 35.63 6.93 8.26
DIEEERENCE -127 +2.8 -8.92 -1.74 -2.06

The table shows that the recommended improvements and coordination of the traffic signals along
South Green Road will reduce the amount of fuel consumed, increase the fuel economy, and
reduce the vehicular emission of pollutants within the corridor.

Operational Analysis Study: South Green Road - South Euclid, Ohio
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5.

CONCLUSIONS

Based on the results of the analyses, we offer the following conclusions and recommendations:

5.1

5.2

5.3

54

The coordinatability analysis of the corridor indicates that all signalized intersections
between Golfway/Greenway and West Anderson Road should be coordinated. The
intersections South Green Road at Cedar Road and Monticello Road should remain
coordinated within the respective current signal systems.

The operational analysis indicates that the coordination of the system as proposed in the
coordinatability analysis should offer a substantial improvement in the corridors signal delay
experienced, travel time, and arterial speed.

All signalized intersections with in the corridor should be operated by there own traffic signal
controllers.

The emissions and fuel consumption analysis indicates that the recommended coordination
of the traffic signals along South Green Road will increase the fuel mileage efficiency and
decrease the amount of fuel consumed as vehicles travel the corridor. The coordination
should also decrease the amount of pollutants that vehicles discharge into the air as they
travel the corridor.



APPENDIX A
TRAFFIC COUNTS
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APPENDIX B
ARTERIAL LEVEL OF SERVICE WORKSHEETS



APPENDIX C
TIME-SPACE DIAGRAMS



APPENDIX D
COORDINATABILITY FACTOR WORKSHEETS
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