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Chapter 1
Introduction

1.1 Purpose of Report

This Pedestrian Hybrid Beacon Justification Analysis has been prepared at the request of the City of

Hudson for the following three existing crosswalks:

1. Aurora Street & E. Main Street
2. North Main Street (SR 91) & Mid-Block Crosswalk (116 N. Main Street)
3. North Main Street (SR 91) & Church Street / Park Lane (80 N. Main Street)

Figure 1.1, Page 2 shows the location of the study crosswalks.

The study crosswalks are being utilized by a sight impaired individual who frequently uses the study
crosswalks to access downtown Hudson. Their travel route which the visual impaired person takes is
shown in Appendix A. It has been requested that additional crosswalk signal equipment be installed
to stop motorists at the crosswalks since the sight impaired individual can not ascertain if safe gaps in
traffic are available. This engineering study of the crosswalks is required to determine if a Pedestrian
Hybrid Beacon (PHB) (sometimes referred to as a HAWK signal) should be installed.

The goal of this study is to analyze traffic volume data, crash records and other engineering data to
determine if a PHB signal criteria is met in accordance with the requirements listed in the OMUTCD

or if there are other engineering circumstances that would justify the signalization of the crosswalks.

November 14, 2024 Page 1 TMQ Engineerg, Inc.
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Pedestrian Hybrid Beacon Justification Study SR 91 & Aurora Street Crosswalks - Hudson, Ohio

1.2 Study Objectives

This study is structured for the following purposes;
u to adequately assess the existing conditions at the three crosswalks,

n to evaluate and document the benefits of a pedestrian hybrid beacon based upon
established criteria and other engineering factors,

This study documents the methodologies, findings and conclusions of the analysis, including the basis

for all assumptions, traffic parameters utilized and conclusions reached.

The pedestrian hybrid beacon justification will be determined by comparing the existing traffic and
pedestrian volumes to the ODOT Traffic Engineering Manual, Form 496-19 (Pedestrian Hybrid
Evaluation Matrix).

The NCHRP Report 562 criteria and the number of pedestrian gaps will also be reviewed to determine

if pedestrian signalization should be considered.

November 14, 2024 Page 3 TMQ Engineere, Ine.
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Chapter 2
Area Conditions

2.1 Transportation Network Study Area

SR 91 isatwo-lane, two-way undivided roadway (one lane in each direction) with a posted speed limit
of 25 miles per hour (mph). It has a south to north orientation and is classified as an urban principal
arterial roadway according to the Ohio Department of Transportation. It has an average daily traffic
of approximately 13,700 vehicles per day based on the recent traffic count collected on October 22,
2024 at the Church Street intersection.

Aurora Street is a two-lane, two-way undivided roadway (one lane in each direction) with a posted
speed limit of 25 miles per hour (mph). It has a west to east orientation and is classified as an urban
Major Collector roadway according to the Ohio Department of Transportation. It has an average daily
traffic of approximately 5,100 vehicles per day based on the recent traffic count collected on October
29, 2024 at the East Main Street intersection.

The crosswalk across Aurora Street at the East Main Street intersection currently has no crosswalk

signage or additional pavement markings to alert motorists to the crosswalk.

The existing crosswalk across North Main Street (SR91) atthe mid-block crossingat 116 N. Main Street
has been upgraded to have crosswalk signage with rectangular rapid flashing beacons (RRFB) on the
east and west side of the roadway. The flashing beacons were tested and they are operational. The

pavement markings at this crosswalk are in good condition and plainly visible to motorists.

The existing crosswalk across North Main Street (SR 91) at the Church Streetintersection has also been
upgraded to have crosswalk signage with rectangular rapid flashing beacons (RRFB) on the east and
west side of the roadway. The flashing beacons were tested and the are operational. The pavement

markings at this crosswalk are in good condition and plainly visible to motorists.

Figure 2.1, Page 5 shows the crosswalk pavement markings and pedestrian traffic signage in the study

area.

November 14, 2024 Page 4 TMQ Engineerg, Inc.
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2.2 Sight Distance Analyses

A primary feature in roadway design is the arrangement of the geometric elements so that sufficient
sight distance is provided for safe and efficient operation. The most important sight distance

considerations are: distance required for stopping and distance required for operation atintersections.

The available stopping sight distance will be evaluated for vehicles traveling on Aurora Street and SR
91 atthe three study crosswalks. The necessary stopping sight distance will be based on the guidelines
found inthe ODOT Location and Design Manual, Volume 1. The material in this manual is based upon
accepted engineering practice developed by the American Association of State Highway Transportation
Officials (AASHTO).

Stopping Sight Distance

Stopping sight distance is the sum of two distances. The first distance is the distance traversed by a
vehicle from the instant the driver sights an object (such as a pedestrian in the crosswalk) that requires
a stop, to the instant the brakes are applied. The second distance is the distance needed to stop the
vehicle from the instant the brakes are applied. Recommended stopping sight distances are provided

in the Ohio Department of Transportation’s Location & Design Manual, Volume 1.

The necessary stopping sight distance requirements for the vehicles approaching the crosswalks will
be compared to the 25 mile per hour requirements. Figure 201-1 found in Section 200 of the Location
and Design Manual, Volume 1 indicates that for a 25 mile per hour roadway, 155 feet is the
recommended stopping sight distance.

Field measurements were taken to determine the amount of available stopping sight distance for
vehicles traveling on SR 91 and Aurora Street as they approaching the study crosswalks. The tables
shown below and the next page details the available stopping sight distance as compared to the
recommendations found in the Location and Design Manual, Volume 1.

Table 1 - Crosswalk on Aurora Street

AVAILABLE 25 MPH
ROADWAY & APPROACH
SSD 155 FEET
Aurora Street - East Approach >200' 4
Aurora Street - West Approach > 200’ v

¢/ Indicates Criteria is Met X Indicates Criteria is Not Met

November 14, 2024 Page 6 TMQ Engineere, Ine.
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Table 2 - Mid-Block Crosswalk on SR 91 near Howard Hanna

AVAILABLE 25 MPH
ROADWAY & APPROACH
SSD 155 FEET
SR 91 - North Approach >200' 4
SR 91 - South Approach > 200’ v

Table 3 - Crosswalk on SR 91 at Church Street

v/ Indicates Criteria is Met X Indicates Criteria is Not Met

AVAILABLE 25 MPH
ROADWAY & APPROACH
SSD 155 FEET
SR 91 - North Approach >200' v
SR 91 - South Approach > 200" v

¢/ Indicates Criteria is Met X Indicates Criteria is Not Met

The stopping sight distances are not constrained by severe vertical or horizontal curves on SR 91 and
Aurora Street. Photographs of the stopping sight distance along the study area roadways can be seen
in Appendix B. The study area roadways provide adequate visibility of the existing crosswalks for
approaching motorists since the recommended stopping sight distance requirements are met.
Restricted stopping sight distance is not present therefor a PHB would not be recommended at the

three crosswalks.
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2.3 Manual Traffic Counts

Nine-hour weekday turning movement counts were performed at the three existing crosswalks. The
traffic and pedestrian surveys were taken on Tuesday, October 22, 2024 and on Tuesday October 29,
2024. The traffic counts were conducted in fifteen (15) minute intervals between the hours of 7:00 -
9:00 AM, 10:00 - 2:00 PM and 3:00 - 6:00 PM, then hourly totals were calculated. A copy of the

intersection turn movement counts are included in Appendix C.

Average daily traffic was calculated for the roadways using expansion factors to account for daily and
seasonal variations according to the recommendations and latest data from the Ohio Department of

Transportation.

The following tables shows the corresponding traffic volumes for the 9 hours that will be compared to

the various traffic signal warrants.

Traffic Count Collected on Tuesday October 29, 2024

8:00 439 3
9:00 338 6
11:00 313 17
12:00 328 13
13:00 292 12
15:00 452 4
16:00 550 5
17:00 502 12
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Traffic Count Collected on Tuesday October 22, 2024

Time Major Street Pedestrians
Period (SR91) (Mid-Block)
7:00 1134 5
8:00 1176 12
9:00 1019 31
11:00 1117 30
12:00 1126 50
13:00 1092 22
15:00 1232 27
16:00 1298 28
17:00 1371 38

Traffic Count Collected on Tuesday October 22, 2024

Time Major Street Pedestrians
Period (SR91) (Church Street)

7:00 1054 3

8:00 1102 6

9:00 1003 9
11:00 1021 16
12:00 1076 28
13:00 963 20
15:00 1030 6
16:00 1124 15
17:00 1080 17
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2.4 CrashData

Crash Data

The Ohio Department of Transportation provides a tool to retrieve crash data. The ODOT GIS Crash
Analyses Tool (GCAT) was used to collect crash information at the three study crosswalks. The current

web address for the ODOT GIS Crash Analyses Tool can be seen below:

https://gis.dot.state.oh.us/tims/

The crash data for years 2021 through 2023 were reviewed and there was no crashes reported at the
three study crosswalks during these years. The lack of crashes indicates there is currently no crash
hazard at the crosswalks so it is anticipated that a PHB wouldn’t increase the safety to pedestrians

crossing the streets.

November 14, 2024 Page 10 TMQ Engineerg, Inc.
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Chapter 3
Pedestrian Crosswalk Analyses

3.1 Pedestrian Hybrid Beacon Evaluation

A pedestrian hybrid beacon (PHB), sometimes referred to as a HAWK signal, is a traffic control device
which is designed to assist pedestrians to cross a roadway by stopping traffic utilizing beacons. The
beacons are similar to traffic signal heads which are utilized at signalized intersections but they are
dark until actuated by a pedestrian who is attempting to cross the roadway. The beacons then initiate
a yellow to red lighting that directs motorists to stop prior to the crosswalk. The Federal Highway
Administration has stated “the PHB is an intermediate option between a flashing beacon and a full
pedestrian traffic signal because it assigns right of way and provides positive stop control. It also
allows motorists to proceed once the pedestrian has cleared their side of travel lane(s), reducing

vehicle delay.”

The Ohio Department of Transportation (ODOT) has included Form 496-19 (Pedestrian Hybrid
Evaluation Matrix) in the Traffic Engineering Manual which can be used to evaluate a crosswalk to
determineifa PHB should beinstalled. Form 496-19 considers factors such as crashes, traffic volumes,
travel speed, roadway geometry and nearby population volumes. This evaluation matrix contains
Figure 4F-1 which is a chart which compared the major street traffic volumes to the total pedestrians

crossing the major street per hour.

An analyses of the three existing pedestrian crosswalks across Aurora Street and SR 91 were
performed. A copy of the Pedestrian Hybrid Evaluation Matrixes is shown in Appendix D. The results
of the evaluation indicates that the crosswalks do not currently meet the criteria for the installation of
apedestrian hybrid beacon. Asignificantincrease in pedestrians (approximately double) at each of the

crosswalks would be necessary to have the criteria be met which is not anticipated in the future.

November 14, 2024 Page 11 TMQ Engineerg, Inc.



Pedestrian Hybrid Beacon Justification Study SR 91 & Aurora Street Crosswalks - Hudson, Ohio

3.2 NCHRP Report 562 Analyses

Although numerous treatments exist at unsignalized crossings, there is growing concern about their
effectiveness and just what should be used in any given location. A recent research project jointly
sponsored by the National Cooperative Highway Research Program (NCHRP) was initiated to address
this particular need. The research was conducted by the Texas Transportation Institute (TTI). The
project resulted in the publication of NCHRP Report 562 - Improving Pedestrian Safety at
Unsignalized Crossings.

The research team developed guidelines for selecting pedestrian crossing treatments for unsignalized
intersections and mid-blocklocations. Quantitative procedures in the guidelines use key input variables
(such as, pedestrian volume, street crossing width, and traffic volume) to recommend one of four
possible crossing treatment categories:

Marked crosswalk;
Enhanced, high-visibility, or “active when present” traffic control device;
Red signal or beacon device; or

Conventional traffic control signal.

The use of enhanced traffic control devices related to pedestrian control, beacons and conventional
traffic control signals will be discussed in greater detail later in this report. The sections will discuss
recommended criteria needed for attaining good design while being sensitive to the needs of both the
pedestrian and the motorist.

The guidelines found in NCHRP Report 562 are divided into broad classes of elements and devices.
Elements are used either uniquely or to supplement a device. A device represents the primary
component of a pedestrian treatment.

Devices have been divided into the following categories:

u No Treatment: “Do Nothing”

n Crosswalk: The category includes standard crosswalk markings and pedestrian

crossing signs, as opposed to unmarked crossings.

= Enhanced: An enhanced treatment includes devices that enhance the visibility of the

November 14, 2024 Page 12 TMQ Engineerg, Inc.
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crossing location and pedestrians waiting to cross. Warning signs, markings, or

beacons in this category are present and active at the crossing location at all times.

= Active: An active treatment, also called “active when present” includes devices

designed to display awarning only when pedestrians are present or crossing the street.

u Red: This category includes those devices that display a circular red indication (signal

or beacon) to motorists at the crossing location. (ie PHB)

u Signal: This category pertains to traffic control signals

The NCHRP Report 562 worksheets were completed with the existing peak hour traffic and pedestrian
volumes at the three study crosswalks. Copies of the NCHRP Report 562 worksheets can be found in
Appendix E.

The pedestrian treatment analysis worksheet determined that the “No Treatment” level category is
met for the existing crosswalk across Aurora Street at the East Main Street intersection. The amount
of vehicular and pedestrian traffic was found to be insufficient to require a PHB or any other

enhancements.

The pedestrian treatment analysis worksheet determined that the “Active or Enhanced” level category
is met for the existing crosswalk across SR 91 at the mid-block crosswalk. The amount of vehicular and
pedestrian traffic was found to be sufficient to install enhanced pavement markings and signage such
as rectangular rapid flashing beacons. The enhancements have already be installed at this crosswalk
and no additional crosswalk improvements are necessary. The amount of vehicular and pedestrian
traffic was found to be insufficient to require a PHB or any other additional enhancements like traffic

signalization.

The pedestrian treatment analysis worksheet determined that the “Active or Enhanced” level category
is met for the existing crosswalk across SR 91 at the Church Street intersection. The amount of
vehicular and pedestrian traffic was found to be sufficient to install enhanced pavement markings and
signage such as rectangular rapid flashingbeacons. The enhancements have already be installed at this
crosswalk and no additional crosswalk improvements are necessary. The amount of vehicular and
pedestrian traffic was found to be insufficient to require a PHB or any other additional enhancements

like traffic signalization..
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3.3 Pedestrian Gap Analysis

Pedestrians need to wait for a gap in the traffic that is of sufficient duration to permit a reasonably safe
crossing. Alternate gaps and blockades are inherent in the traffic stream and are different at each
crossing location. When the delay between the occurrence of adequate gaps becomes excessive,
pedestrians may become impatient and endanger themselves by attempting to the cross the roadway

during inadequate gaps in the traffic stream.

The Institute of Transportation Engineers states that on average, atleast one adequate gap should occur
each minute to allow for pedestrians to cross without undue delay or risk. An analysis of the available
gaps during the peak hour of each of the study crosswalks was conducted. A copy of the gap analysis
worksheets for the crosswalks can be seen in Appendix F. The gap analyses were based upon the peak

vehicular and pedestrian 30 minute interval.
The results of the peak hour gap analysis is shown below:

Aurora Street & East Main Street - 42.8 Gaps Per 30 Minutes
SR 91 & Mid-Block Crosswalk - 11.5 Gaps Per 30 Minutes
SR 91 & Church Street Crosswalk - 9.44 Gaps Per 30 Minutes

The gap analyses determined that pedestrians crossing Aurora Street have sufficient gaps in traffic
during the peak periods. The analysis indicates that there are not sufficient adequate gaps in the
through traffic stream on SR 91 for the safe crossing of pedestrians at the two study crosswalks. The
lack of gaps is the reason rectangular rapid flashing beacons have already been installed at these two

crosswalks.
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3.4 Negative Impacts of Pedestrian Hybrid Beacons

While Pedestrian Hybrid Beacons can provide some relief to pedestrian’s attempting to cross busy
streets, there can be negative consequences due to the stopping of vehicles at the crosswalks. The

following is a list of possible negative consequences of installing PHBs.

1. The installation of PHBs has the negative consequence of causing motorists to suddenly

stop at the crosswalk which could cause an increase in rear-end crashes.

2. The installation of PHBs on busy roadways such as SR 91 causes additional stopping
locations for motorists which can cause increased delay and congestion on the
roadways.

3. Aninterconnected signal system like SR 91 would have a decrease in progression along

the corridor if PHBs are installed. The yellow phases at the intersections along the
corridor have been designated to occur at specific times to allow the least amount of
stoppages and increase the flow of traffic through the City. The installation of the PHB
would increase the number of closely spaced stopping locations which would reduce
the progression of traffic and could significantly increase the queues during the

congested peak hours.
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Chapter 4
Conclusions and Recommendations

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

4.1 This Pedestrian Hybrid Beacon Justification Analyses has been prepared at the request of the

City of Hudson for the following three existing crosswalks:

1. Aurora Street & E. Main Street
2. North Main Street (SR 91) & Mid-Block Crosswalk (116 N. Main Street)
3. North Main Street (SR 91) & Church Street / Park Lane (80 N. Main Street)
4.2 Intersection and stopping sight distance for the study crosswalks are not constrained by

horizontal or vertical curves in the roadway. Sufficient sight distance is being provided on all
approaches of the crosswalk and signalization of the crosswalks for this reason is not justified.
The stopping sight distance was determined to be sufficient so motorists on Aurora Street and
SR 91 should have distance to see pedestrians in the crosswalks or see the RRFBs which have

been installed.

4.3 A turning movement count was taken at the crosswalks on October 22, 2024 and on October
29, 2024.

4.4 The Ohio Department of Transportation (ODOT) has included Form 496-19 (Pedestrian
Hybrid Evaluation Matrix) in the Traffic Engineering Manual which can be used to evaluate
a crosswalk to determine if a PHB should be installed. This evaluation matrix contains Figure
4F-1 which is a chart which compared the major street traffic volumes to the total pedestrians
crossing the major street per hour. An analyses of the three existing pedestrian crosswalks
across Aurora Street and SR 91 were performed and the results of the evaluation indicates that
the crosswalks do not currently meet the criteria for the installation of a pedestrian hybrid
beacon. Assignificantincrease in pedestrians (approximately double) at each of the crosswalks

would be necessary to have the criteria be met which is not anticipated in the future.
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4.5

4.6

4.7

The NCHRP Report 562 worksheets were completed with the existing peak hour traffic and
pedestrian volumes at the three study crosswalks. The pedestrian treatment analysis
worksheet determined that the “No Treatment” level category is met for the existing crosswalk
across Aurora Street at the East Main Street intersection. The amount of vehicular and
pedestrian traffic was found to not be sufficient to require a PHB signal or any other
enhancements like RRFBs.

The pedestrian treatment analysis worksheet determined that the “Active or Enhanced” level
category is met for the existing crosswalks across SR 91 at the mid-block crosswalk and at
Church Street. The amount of vehicular and pedestrian traffic was found to be sufficient to
install enhanced pavement markings and signage such as rectangular rapid flashing beacons.
The enhancements have already been installed at these crosswalks and no additional crosswalk

improvements are necessary.

The Institute of Transportation Engineers states that on average, at least one adequate gap
should occur each minute to allow for pedestrians to cross without undue delay or risk. The
results of the peak hour gap analysis that the pedestrians crossing Aurora Street have sufficient
gaps in traffic during the peak periods. The analysis indicates that there are not sufficient
adequate gaps in the through traffic stream on SR 91 for the safe crossing of pedestrians at the
two study crosswalks. The lack of gaps is the reason rectangular rapid flashing beacons have
been installed at these two crosswalks.

The various analyses have all determined that the three study crosswalks do not meet the
criteria to install a Pedestrian Hybrid Beacon or any new pedestrian signage. This
unfortunately does notaddress the issues experienced by the visually impaired individual who
walks to town. A possible future pedestrian route with improvements is shown in Figure 4.1.
The sidewalk along the south side of Aurora Street could be widened which would allow access
to a proposed curb ramp and crosswalk which could be installed on the east side of SR 91. It
is recommended that a crosswalk not be installed on the south side of Aurora Street since the
additional driveway would increase the possible conflict points between pedestrians and
motorists turning from Aurora Street. The additional crosswalk across SR 91 would also
increase the green time necessary for the Aurora Street approach which could further restrict
the green time available for the already congested SR 91 approaches. The proposed crosswalk
across Aurora Street should not impede the progression of traffic on SR 91 since pedestrians
would cross Aurora Street during the SR 91 phases. These improvements may not be feasible
due to the clock tower but they should be further studied.

November 14, 2024 Page 17 TMQ Engineerg, Inc.
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Appendix A
Sight Impaired Individual Walking Route



.US
|y
' R
gl o <C
_WH
e

.

ig



bkosco
Rectangle


Appendix B
Stopping Sight Distance Photos



Looking Westbound on Aurora Street at East Main Street



Looking Southbound on SR 91 at Mid-Block Crosswalk
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Appendix C
Manual Traffic Counts
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Appendix D
PHB Evaluation Results



Aurora & Main.xlsx

Form 496-19 Pedestrian Hybrid Evaluation Matrix

The study and completed form shall be sent to the Office of Traffic Operations for review and approval of the
proposed PHB that will be ODOT owned and maintained. Additionally, in cases with Federal and State funding,

the Office of Traffic Operations shall review the study and justification.

Location: Aurora Street & E. Main Street Intersection

Date: 11/8/2024

Analyzed: AJP

. . . Points Max Points
Points and considerations Inputs Awarded Possible
Pedestrian and Bicycle Crashes at | Crashes over a recent 3 year period:
. . . 0 0 20
intersection 5 points per crash
Vehicular crashes at intersection Crashes overa recent 3 year period: 0 0 10
2 points per crash
<12,000=0 pts
. 12,000-15,000 w/median=10 pts
Street Traffic Volume >15,000 w/median=20 pts <12,000 0 30
>15,000 w/o median=30 pts
2 lanes in each direction=20 pts
Each additional lane=5 pts Each
Number of lanes at peak hour If one-way, 1 lane=10 pts, each 1 Direction 20 30
additional lane=10 pts
. . . <5%=0 pts
Elderly/disabled population density 40/ — 8
(65+, based on 2010 census tracts) 5 11/i Spts >11% 10 10
>11%=10 pts
- 5 pts per school w/in 1/4 mile
Proximity to school (pre-K-HS) 2 pts per school wiin 1/2 mile 2 2 15
Connection to parks, rec ctr, 5 pts per facility or zone w/in 1/4
libraries, commercial zone, or other | mile, 2 pts per facility or zone w/in 5 5 15
large ped generator 1/2 mile
<50 daily boardings=5 pts
Metro Station Bus Stop presence 50-150 daily boardings=10 pts . .
and use (each stop) >150 daily boardings or Metro <50 daily boardings 5 20
Station w/in 2 blocks=20 pts
- 25-30 mph=10 pts
Posted speed limit >30 mph=15 pts 25-30 mph 10 15
Distance to nearest signalized <300 ft.=0 pts
e > 300-500 ft.=20 pts 300-500 ft. 20 30
>500 ft.=30 pts
Crossing part of designated bike Yes=5 pts No 0 5
route
TOTAL LOCATION SCORE: 72 200
Notes and comments: Score: 36.00%
Published Jan. 2022 PHB Score
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Aurora & Main.xlsx

Speed limit

Figure 4F-1 Figure 4F-2
Plot Points Plot Points Plot Points Plot Points
0 11 1161 0
1161 11 1161 1

Figure 4F-1. Guidelines for the installation of Pedestrian Hybrid
Beacons on Low-Speed Roadways (Speeds 35 mph or Less)
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Figure 4F-2. Guidelines for the installation of Pedestrian Hybrid
Beacons on High-Speed Roadways (Speeds or more than 35 mph)
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SR 91 & Mid-Block.xlsx

Form 496-19 Pedestrian Hybrid Evaluation Matrix

The study and completed form shall be sent to the Office of Traffic Operations for review and approval of the
proposed PHB that will be ODOT owned and maintained. Additionally, in cases with Federal and State funding,

the Office of Traffic Operations shall review the study and justification.

Location: SR 91 & Mid-Block Crosswalk

Date: 11/8/2024

Analyzed: AJP

. . . Points Max Points
Points and considerations Inputs Awarded Possible
Pedestrian and Bicycle Crashes at | Crashes over a recent 3 year period:
. . . 0 0 20
intersection 5 points per crash
Vehicular crashes at intersection Crashes overa recent 3 year period: 0 0 10
2 points per crash
<12,000=0 pts
) 12,000-15,000 w/median=10 pts .
Street Traffic Volume >15,000 w/median=20 pts >15,000 w/o median 30 30
>15,000 w/o median=30 pts
2 lanes in each direction=20 pts
Each additional lane=5 pts Each
Number of lanes at peak hour If one-way, 1 lane=10 pts, each 1 Direction 20 30
additional lane=10 pts
. . . <5%=0 pts
Elderly/disabled population density 40/ — 8
(65+, based on 2010 census tracts) 5 11/i Spts >11% 10 10
>11%=10 pts
- 5 pts per school w/in 1/4 mile
Proximity to school (pre-K-HS) 2 pts per school wiin 1/2 mile 2 2 15
Connection to parks, rec ctr, 5 pts per facility or zone w/in 1/4
libraries, commercial zone, or other | mile, 2 pts per facility or zone w/in 5 5 15
large ped generator 1/2 mile
<50 daily boardings=5 pts
Metro Station Bus Stop presence 50-150 daily boardings=10 pts . .
and use (each stop) >150 daily boardings or Metro <50 daily boardings 5 20
Station w/in 2 blocks=20 pts
- 25-30 mph=10 pts
Posted speed limit >30 mph=15 pts 25-30 mph 10 15
Distance to nearest signalized <300 ft.=0 pts
e > 300-500 ft.=20 pts 300-500 ft. 20 30
>500 ft.=30 pts
Crossing part of designated bike Yes=5 pts No 0 5
route
TOTAL LOCATION SCORE: 102 200
Notes and comments: Score: 51.00%
Published Jan. 2022 PHB Score
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SR 91 & Mid-Block.xlIsx

Speed limit

Figure 4F-1 Figure 4F-2
Plot Points Plot Points Plot Points Plot Points
0 31 1410 0
1410 31 1410 31

Figure 4F-1. Guidelines for the installation of Pedestrian Hybrid
Beacons on Low-Speed Roadways (Speeds 35 mph or Less)
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Figure 4F-2. Guidelines for the installation of Pedestrian Hybrid
Beacons on High-Speed Roadways (Speeds or more than 35 mph)
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SR 91 & Church.xlsx

Form 496-19 Pedestrian Hybrid Evaluation Matrix

The study and completed form shall be sent to the Office of Traffic Operations for review and approval of the
proposed PHB that will be ODOT owned and maintained. Additionally, in cases with Federal and State funding,

the Office of Traffic Operations shall review the study and justification.

Location: SR 91 & Church Street

Date: 11/8/2024

Analyzed: AJP

. . . Points Max Points
Points and considerations Inputs Awarded Possible
Pedestrian and Bicycle Crashes at | Crashes over a recent 3 year period:
. . . 0 0 20
intersection 5 points per crash
Vehicular crashes at intersection Crashes overa recent 3 year period: 0 0 10
2 points per crash
<12,000=0 pts
) 12,000-15,000 w/median=10 pts .
Street Traffic Volume >15,000 w/median=20 pts >15,000 w/o median 30 30
>15,000 w/o median=30 pts
2 lanes in each direction=20 pts
Each additional lane=5 pts Each
Number of lanes at peak hour If one-way, 1 lane=10 pts, each 1 Direction 20 30
additional lane=10 pts
. . . <5%=0 pts
Elderly/disabled population density 40/ — 8
(65+, based on 2010 census tracts) 5 11/i Spts >11% 10 10
>11%=10 pts
- 5 pts per school w/in 1/4 mile
Proximity to school (pre-K-HS) 2 pts per school wiin 1/2 mile 2 2 15
Connection to parks, rec ctr, 5 pts per facility or zone w/in 1/4
libraries, commercial zone, or other | mile, 2 pts per facility or zone w/in 5 5 15
large ped generator 1/2 mile
<50 daily boardings=5 pts
Metro Station Bus Stop presence 50-150 daily boardings=10 pts . .
and use (each stop) >150 daily boardings or Metro <50 daily boardings 5 20
Station w/in 2 blocks=20 pts
- 25-30 mph=10 pts
Posted speed limit >30 mph=15 pts 25-30 mph 10 15
Distance to nearest signalized <300 ft.=0 pts
e > 300-500 ft.=20 pts 300-500 ft. 20 30
>500 ft.=30 pts
Crossing part of designated bike Yes=5 pts No 0 5
route
TOTAL LOCATION SCORE: 102 200
Notes and comments: Score: 51.00%
Published Jan. 2022 PHB Score
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SR 91 & Church.xlsx

Speed limit

Figure 4F-1 Figure 4F-2
Plot Points Plot Points Plot Points Plot Points
0 11 1161 0
1161 11 1161 1

Figure 4F-1. Guidelines for the installation of Pedestrian Hybrid
Beacons on Low-Speed Roadways (Speeds 35 mph or Less)
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Figure 4F-2. Guidelines for the installation of Pedestrian Hybrid
Beacons on High-Speed Roadways (Speeds or more than 35 mph)
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Appendix E
NCHRP Report 562 Results



GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.
Key This spreadsheet is still under development, please inform TTI if errors are identified.
Blue fields contain descriptive information.
Green fields are required and must be completed.
Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
[ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |[AJP Major Street |Aurora Street
Analysis Date |November 8, 2024 Minor Street or Location [E. Main Street
Data Collection Date [October 29, 2024 Peak Hour |PM Peak
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) la 25
Is the population of the surrounding area <10,000? (enter YES or NO) 1b no

Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V,

2a 13

Result: Consider raised median islands, curb extensions, traffic calming, etc. as feasible.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Viaj.s 3a 550
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b
[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d NO
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3c (up to 50%) e 10%
(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f

Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island

is present, during peak hour (veh/h), Vinaj.a de
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 49
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay P

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for
Low Compliance

5a low

Consider raised median islands, curb extensions, traffic calming, etc. as
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.

Spreadsheet developed by PED-CROSSING v 0.5
Texas Transportation Institute Printed 11/11/2024 (Released August 2010)



GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

Key This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
[ Gray fields are automatically calculated and should not be edited.

Analyst and Site Information

Analyst |[AJP Major Street |SR 91
Analysis Date |November 8, 2024 Minor Street or Location |Mid-Block Crossing
Data Collection Date [October 22, 2024 Peak Hour |PM Peak

Step 1: Select worksheet:

Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) la 25

Is the population of the surrounding area <10,000? (enter YES or NO) 1b no
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?

Peak-hour pedestrian volume (ped/h), V, 2a 38

Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?

Major road volume, total of both approaches during peak hour (veh/h), Viaj.s 3a 1371
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b
[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d NO
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3c (up to 50%) e 10%
(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 151

Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.

Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d

Major road volume, total both approaches OR approach being crossed if raised median island

is present, during peak hour (veh/h), Vinaj.a de
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 49
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a crossing treatment (assumes 0% compliance). If the actual total pedestrian delay P

has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.

Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for
Low Compliance

Treatment Categ ACTIVE OR ENHANCED
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all
cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an
increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.

Spreadsheet developed by PED-CROSSING v 0.5
Texas Transportation Institute Printed 11/11/2024 (Released August 2010)



GUIDELINES FOR PEDESTRIAN CROSSING TREATMENTS

This spreadsheet combines Worksheet 1 and Worksheet 2 (Appendix A, pages 69-70) of TCRP Report 112/NCHRP Report 562
(Improving Pedestrian Safety at Unsignalized Intersections) into an electronic format. This spreadsheet should be used in
conjunction with, and not independent of, Appendix A documentation.

This spreadsheet is still under development, please inform TTI if errors are identified.

Blue fields contain descriptive information.

Green fields are required and must be completed.

Tan fields are adjustments that are filled out only under certain conditions (follow instructions to the left of the cell).
[ Gray fields are automatically calculated and should not be edited.

Key

Analyst and Site Information
Analyst |[AJP Major Street |SR 91
Analysis Date |November 8, 2024 Minor Street or Location |Church
Data Collection Date |October 22, 2024 Peak Hour |Mid-Day Peak
Step 1: Select worksheet:
Posted or statutory speed limit (or 85th percentile speed) on the major street (mph) la 25
Is the population of the surrounding area <10,000? (enter YES or NO) 1b no
Step 2: Does the crossing meet minimum pedestrian volumes to be considered for a traffic control device?
Peak-hour pedestrian volume (ped/h), V, 2a 28
Result: Go to step 3.
Step 3: Does the crossing meet the pedestrian warrant for a traffic signal?
Major road volume, total of both approaches during peak hour (veh/h), Viaj.s 3a 1076
[Calculated automatically] Preliminary (before min. threshold) peak hour pedestrian volume to meet warrant 3b 240
[Calculated automatically] Minimum required peak hour pedestrian volume to meet traffic signal warrant 3c 240
Is 15th percentile crossing speed of pedestrians less than 3.5 ft/s (1.1 m/s)? (enter YES or NO) 3d NO
If 15th percentile crossing speed of pedestrians is less than 3.5 ft/s % rate of reduction for 3c (up to 50%) e 10%
(1.1 m/s), then reduce 3c by up to 50%. Reduced value or 3¢ 3f 240
Result: The signal warrant is not met. Go to step 4.
Step 4: Estimate pedestrian delay.
Pedestrian crossing distance, curb to curb (ft), L 4a
Pedestrian walking speed (ft/s), S, (suggested speed = 3.5 ft/s) 4b
Pedestrian start-up time and end clearance time (s), t; (suggested start-up time = 3 sec) 4c
[Calculated automatically] Critical gap required for crossing pedestrian (s), t. 4d
Major road volume, total both approaches OR approach being crossed if raised median island Je
is present, during peak hour (veh/h), Vinaj.a
Major road flow rate (veh/s), v 4f
Average pedestrian delay (s/person), d, 49
Total pedestrian delay (h), D,  The value in 4h is the calculated estimated delay for all pedestrians crossing the 4h
major roadway without a cr(_)ssing treatment (assumes 00/9 compliance). If the actual total pedgstrian delay P
has been measured at the site, that value can be entered in 4i to replace the calculated value in 4h.
Step 5: Select treatment based up on total pedestrian delay and expected motorist compliance.
Expected motorist compliance at pedestrian crossings in region: enter HIGH for High Compliance or LOW for 55 o
Low Compliance

Treatment Categ

ACTIVE OR ENHANCED
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This worksheet provides general recommendations on pedestrian crossing treatments to consider at unsignalized intersections; in all

cases, engineering judgment should be used in selecting a specific treatment for installation. This worksheet does not apply to school
crossings. In addition to the results provided by this worksheet, users should consider whether a pedestrian treatment could present an

increased safety risk to pedestrians, such as where there is poor sight distance, complex geometrics, or nearby traffic signals.

Spreadsheet developed by
Texas Transportation Institute

Printed 11/11/2024

PED-CROSSING v 0.5
(Released August 2010)



Appendix F

Pedestrian Gap Analyses Results



INTERSECTION GAP ANALYSIS

MAIN STREET: Aurora Street TMQ Engineere, Inc.
SIDE STREET(S): E. Main Street 2112 Case Parkway South #7
CITY: Hudson DATE: 11/8/2024 TWINSBURG, OHIO 44224
COUNTY: Summit ENGINEER: AJP PHONE (330) 686-6402
STATE:  Ohio PROJECT # 024-029 FAX (330) 686-6417
DATA INPUT

1.) ROADWAY (PAVEMENT) WIDTH, CURB TO CURB, (FEET): | W= 34 FT

2.) DESIRED CROSSING RATE ACROSS WIDTH OF STREET, (FT/SEC): [ CR= 35 FT/SEC

USE 4.0 FT/SEC FOR HANDICAP
3.) DESIRED GAP TIME (G), (SECONDS): CALCULATED FROM EQUATION A

(A) G =R+ (W/CR) + 2(N-1)

WHERE,
G = DESIRED GAP TIME, SECONDS
R = PEDESTRIAN REACTION TIME, SECONDS R= 3.0 SEC
N = NUMBER OF ROWS OF PEDESTRIANS = 1 ROWS

CROSSING IN THE 85TH PERCENTILE GROUP

THERFORE DESIRED GAP TIME| G= 12.71 SEC

4.) TRAFFIC COUNT TIME PERIOD:

FROM: 17:00 TO: 17:30 | T1= 30 MINUTES
5.) TOTAL NUMBER OF PEDESTRIANS CROSSING STREET IN ABOVE | PED= 9 PEDS
TIME PERIOD
6.) VEHICULAR VOLUME (V) IN ABOVE TIME PERIOD(BOTH DIRECTIONS) | V= 242 VEHICLES
7.) NUMBER OF AVAILABLE GAPS GREATER THAN G= 13 SECONDS
(B) -(V)GIT) (POISSON DISTRIBUTION)
N = Ve
WHERE: N = NUMBER OF AVAILABLE GAPS GREATER THAN THE
DESIRED GAP TIME

T = TIME PERIOD IN SECONDS T= 1800 SECONDS

G = DESIRED GAP TIME G= 13 SECONDS

e = BASE OF NATURAL (NAPERIEN) LOGS e= 2.718281828

V = VEHICULAR VOLUME IN TIME PERIOD V= 242 VEHICLES

THEREFORE AVAILABLE GAPS (N)=| 43.80 |GAPS
THERE MUST BE ONE GAP (N) PER MINUTE OF TRAFFIC COUNT TIME (T) IN ORDER TO MEET ACCEPTABLE
CONDITIONS.




INTERSECTION GAP ANALYSIS

MAIN STREET: SR 91 TMQ Engineers, Inc.
SIDE STREET(S): Mid-Block Crosswalk 2112 Case Parkway South #7
CITY: Hudson DATE: 11/8/2024 TWINSBURG, OHIO 44224
COUNTY: Summit ENGINEER: AJP PHONE (330) 686-6402
STATE:  Ohio PROJECT # 024-029 FAX (330) 686-6417
DATA INPUT

1.) ROADWAY (PAVEMENT) WIDTH, CURB TO CURB, (FEET): | W= 28 FT
2.) DESIRED CROSSING RATE ACROSS WIDTH OF STREET, (FT/SEC): | CR= 35 FT/SEC
USE 4.0 FT/SEC FOR HANDICAP

3.) DESIRED GAP TIME (G), (SECONDS): CALCULATED FROM EQUATION A

(A) G=R+ (W/CR)+ 2(N-1)

WHERE,

G = DESIRED GAP TIME, SECONDS

R = PEDESTRIAN REACTION TIME, SECONDS R= 3.0 SEC

N = NUMBER OF ROWS OF PEDESTRIANS N= 1 ROWS

CROSSING IN THE 85TH PERCENTILE GROUP
THERFORE DESIRED GAP TIME| G= 11 SEC
4.) TRAFFIC COUNT TIME PERIOD:
FROM: 17:30 TO: 18:00 | T1= 30 MINUTES
5.) TOTAL NUMBER OF PEDESTRIANS CROSSING STREET IN ABOVE | PED= 24 PEDS
TIME PERIOD
6.) VEHICULAR VOLUME (V) IN ABOVE TIME PERIOD(BOTH DIRECTIONS) | V= 663 VEHICLES
7.) NUMBER OF AVAILABLE GAPS GREATER THAN G= 11 SECONDS
(B) -(V)GIT) (POISSON DISTRIBUTION)
N = Ve
WHERE: N = NUMBER OF AVAILABLE GAPS GREATER THAN THE
DESIRED GAP TIME

T = TIME PERIOD IN SECONDS T= 1800 SECONDS

G = DESIRED GAP TIME G= 11 SECONDS

e = BASE OF NATURAL (NAPERIEN) LOGS e= 2.718281828

V = VEHICULAR VOLUME IN TIME PERIOD V= 663 VEHICLES

THEREFORE AVAILABLE GAPS (N)=| 11.53 |GAPS

THERE MUST BE ONE GAP (N) PER MINUTE OF TRAFFIC COUNT TIME (T) IN ORDER TO MEET ACCEPTABLE

CONDITIONS.




INTERSECTION GAP ANALYSIS

MAIN STREET: SR 91 TMQ Engineers, Inc.
SIDE STREET(S): Chucrh Crosswalk 2112 Case Parkway South #7
CITY: Hudson DATE: 11/8/2024 TWINSBURG, OHIO 44224
COUNTY: Summit ENGINEER: AJP PHONE (330) 686-6402
STATE:  Ohio PROJECT # 024-029 FAX (330) 686-6417
DATA INPUT

1.) ROADWAY (PAVEMENT) WIDTH, CURB TO CURB, (FEET): | W= 38 FT

2.) DESIRED CROSSING RATE ACROSS WIDTH OF STREET, (FT/SEC): [ CR= 35 FT/SEC

USE 4.0 FT/SEC FOR HANDICAP
3.) DESIRED GAP TIME (G), (SECONDS): CALCULATED FROM EQUATION A

(A) G =R+ (W/CR) + 2(N-1)

WHERE,
G = DESIRED GAP TIME, SECONDS
R = PEDESTRIAN REACTION TIME, SECONDS R= 3.0 SEC
N = NUMBER OF ROWS OF PEDESTRIANS = 1 ROWS

CROSSING IN THE 85TH PERCENTILE GROUP

THERFORE DESIRED GAP TIME| G= 13.86 SEC

4.) TRAFFIC COUNT TIME PERIOD:

FROM: 17:30 TO: 18:00 | T1= 30 MINUTES
5.) TOTAL NUMBER OF PEDESTRIANS CROSSING STREET IN ABOVE | PED= 11 PEDS
TIME PERIOD
6.) VEHICULAR VOLUME (V) IN ABOVE TIME PERIOD(BOTH DIRECTIONS) | v= 521 VEHICLES
7.) NUMBER OF AVAILABLE GAPS GREATER THAN G= 14 SECONDS
(B) -(V)(GIT) (POISSON DISTRIBUTION)
N = Ve

WHERE: N = NUMBER OF AVAILABLE GAPS GREATER THAN THE
DESIRED GAP TIME

T = TIME PERIOD IN SECONDS T= 1800 SECONDS
G = DESIRED GAP TIME G= 14 SECONDS
e = BASE OF NATURAL (NAPERIEN) LOGS e= 2.718281828

V = VEHICULAR VOLUME IN TIME PERIOD V=521 VEHICLES

THEREFORE AVAILABLE GAPS (N)=[ _9.44 |GAPS

THERE MUST BE ONE GAP (N) PER MINUTE OF TRAFFIC COUNT TIME (T) IN ORDER TO MEET ACCEPTABLE
CONDITIONS.




