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Webinar Overview

This webinar will discuss transit rail grade crossing (RGX) safety, review

related research on rail grade crossing designs, highlight trespassing
research and discuss education, outreach and available resources.

Speakers

* FTA’s Office of Transit Safety and Oversight

* FTA’s Office of Research and Innovation

* Center for Urban Transportation Research (CUTR)

* MxV Rail

* Tri-County Metropolitan Transportation District of Oregon (TriMet)
e QOperation Lifesaver, Inc. (OLI)
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FTA Overview

Elliott Shepherd
Chief, Program Operations Division
Office of Transit Safety and Oversight, Office of Safety Review
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Train-to-Privately Owned Vehicle (POV) at
Rail Grade Crossings (RGX) Analysis Findings

Analysis Sample 2020 — 2021: 319 Events With Investigation Reports Or Narratives

Train-to-POV Collisions by Control Device

Other 14% (44)
Signal
Crossing 75%
Gate (241)
11% (34)

Source: National Transit Database
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RGX Traffic Control Device Examples

2 inches
MIN. 1
N ™ 2-inch white
7 ft MIN. ||| Optional 2-inch retroreflective strip

red retroreflective on front and back
strip on front

Face —_—
of curb t

2 ft MAX.
1

RGX Stop Sign

Street Running Traffic Signals

Source: DOT Highway-Rail Crossing Handbook

Rail Crossing Gates

Source: Google Earth

Source: DOT Highway-Rail Crossing Handbook
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Train-to-POV at RGX Analysis Findings

Analysis Sample 2020 — 2021: 319 events with investigation reports or narratives

Train-to-POV Collisions by POV Direction
Other
9%
(29)

Straight
47%
(151)

Source: National Transit Database
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RGX Collision Control Examples

Transit Only Spaces Bicycle and Pedestrian Only Spaces

Location: San Francisco, CA Location: Los Angeles, CA Location: Portland, OR
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RGX Safety Resources for Transit Agencies

Rail Grade Crossing Safety Resources for Transit What's New
Agencies

Spotlight on Safety: Transit Rail Grade Crossings Webinar

This webinar will discuss transit rail grade crossing safety from both operational and public education and cutreach
perspectives. FTA will provide an overview and the Center for Urban Transportation Research and MxV Rail will
highlight research on engineering aspects related to rail grade crossing safety, as featured in the FTA Standards
Development Program Rail Transit Roadway and Pedestrian Grade Crossings Exploratory Report, and discuss
trespassing research results. The webinar will also feature guest speakers from TriMet who will talk about their
experiences with rail grade crossings and the non-profit, Operation Lifesaver Inc., who will discuss safety education
and outreach to transit riders and available transit agency resources.

* Thursday, September 21 at 2 p.m. ET, Begister Here =

2023 Rail Safety Week Videos
Rail Grade Crossing Safety Resources » 2023 Rail Safety Week Videos o

FTA is raising awareness on this important safety concem and Supporting the transit industry by providing data (o analyze the
current safety landscape and historical irends and résources to educate and inform the public.

Operation Lifesaver Safety Pledge
s QU Transit Safety Pledge o

Overview

Razil transit grade crozsing (RGX) events, fatalities and injuries remain a concern in the transit industry. Most recently in

2022, there were = total of 592 grade crossing collisions that resulted in 19 fatalities and 133 injuries, based on data Ra il Safety a nd RESOU rce Lib ra ry
reporzed to FTA's Nations! Transit Dstsbsze Dats (NTD). FTA is raising swareness on this important s3fety concern and

supporting the transit industry by providing data to analyze the current safety landscape and historical trends and Click below to see list of resources

resources to educate and inform the public. Thiz webpage includes rail grade crozsing safety resources to 3ssist
transit agencies in making transit safer for all.

Rail Safety Week Q ;,'—_l II\I'

Rail Safety Wesk v iz 3n annual cbservance event in mid-September spesrheaded by Operstion Lifessver Inc. « (OLI)
and rail safety partners across the U.S., Canads and Mexico. The goal iz to raise awareness for multiple audiences on )
FTA Resources Industry Resources FTA Presentations Data and Reports

ways to Stop Track Tragedies. FTA has long supported OLI to spread this important ssfety message during Rail Safety
Week and beyond.
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https://www.transit.dot.gov/RGX

Available Resources

FTA Safety Advisory 22-04

Recommends transit
agencies use suicide
prevention signage
best practices to
reduce events and
encourage mental
health intervention
bit.ly/3VUBdPo

FTA Safety Bulletin 19-03

Includes Federal
actions taken, data
analysis and resources
http://bit.ly/3A0wjab

FTA Research

FTA Rail Transit
Roadway/Pedestrian
Grade

Crossing Exploratory

Report
http://bit.ly/3Erldf]



https://www.transit.dot.gov/regulations-and-programs/safety/fta-safety-advisory-22-4-suicide-prevention-signage-public-transit
http://bit.ly/3A0wja6
http://bit.ly/3ErldfJ

RGX: Safety Project Overview

Raj Wagley
FTA Office of Infrastructure, Safety and Asset Innovation

., FEDERAL TRANSIT ADMINISTRATION
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Project Background

®* |In FY2016, FTA began Standards Development Program https://www.transit.dot.gov/research-
innovation/standards-development-programto meet the requirements of Section 3020 of the FAST ACT

® FAST act required USDOT to

1. Compile a Compendium of transit safety standardsand protocols https://www.transit.dot.gov/regulations-
and-guidance/safety/compendium-transit-safety-standards

2. Review and evaluate existing safety standards
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/58291/fta-report-no-

0103.pdf

3. Providerecommendationsto FTA

® Standard DevelopmentProject performed literature review, data collection and industry stakeholder interactions
to do a risk-based analysisand produced a list of safety issues for further research and safety standards
development

®* FTA worked with Center for Urban Transportation Research (CUTR) and MxV Rail to perform a project, titled
‘Transit Rail Roadway/Pedestrian Grade Crossing’ and produced the report
https://www.transit.dot.gov/sites/fta.dot.gov/files/2022-05/FTA-Report-No-0216.pdf in May 2022

11


https://www.transit.dot.gov/research-innovation/standards-development-program
https://www.transit.dot.gov/research-innovation/standards-development-program
https://www.transit.dot.gov/regulations-and-guidance/safety/compendium-transit-safety-standards
https://www.transit.dot.gov/regulations-and-guidance/safety/compendium-transit-safety-standards
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/58291/fta-report-no-0103.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/research-innovation/58291/fta-report-no-0103.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/2022-05/FTA-Report-No-0216.pdf

Report Highlights

* QObjective:

Develop findings to reduce incidents and accidents at rail highway/pedestrian grade crossing,

Help develop safety standards

* Examples of findings:

No. of incidents at street intersection grade crossings 10x more than conventional rail grade
crossings

Majority of transit agencies have more street intersections
Street intersections have more challenges and limitations

Most standards and recommended practices apply to rail grade crossings, not street
intersections

New and emerging technologies are available that can improve grade crossing safety
Etc.

e Additional details will be provided by CUTR, MxV Rail and TriMet

Yy "



THE DEADLY DANGER
* OF DISTRACTION. *

CUTR sus, VS oS

CENTER FOR URBAN
RANSPOR
RESEARCH

(S e:Operation Lifesaver, Inc.)

Mitigation of Railroad Trespasser Fatalities and Injuries
Spotlight on Safety: Transit Rail Grade Crossings

Achilleas Kourtellis, Ph.D.
Assistant Program Director

Bomocx (Source: FLIR System)
(Courtesyof FRA, USDQOT)

ITS, Traffic Operations and Safety
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Background

5-Year Trespassing Trends

5-Year Crossing Trends
Fatalities Fatalities

262 g, 270 470 ; 570

T h e U . S . R d | I 'oa d SyStE m 2014} 12018} (2014) lﬂd\ (2018)

7 7 5 . 3 _ Top 5 for Crossing Fatalities Top 5 for Trespassing Fatalities

(2014—2018) (2014—-2018)
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Trend of Trespasser Fatalities and Injuries

Fatalities due to Trespassing or Suicide Non-fatal Rail Injuries due to Trespassing or Suicide
100 160
90 140
80
120
70
60 - 69 100 .
50 63 29 80 53
75 w0 68 88 67
40 63 62 56 60 69 79
30 59 O 62 66
40
20 I I s o 47 60 . 55
10 21?3 I I I 36
22 27 >3 l
X m B BB ) 17
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
B Trespasser Suicide B Trespasser Suicide

Source: FTA, https://data.transportation.gov/Public-Transit/Major-Safety-Events/9ivb-8ae9
Data includes only rail modes (HR, LR, MG, YR, SR, CC, IP) and the following measures: pedestrians walking along tracks, pedestrians crossing tracks,
pedestrians not in crosswalk.

97 SOUTH FLORIDA


https://data.transportation.gov/Public-Transit/Major-Safety-Events/9ivb-8ae9

Statistics of Railroad Trespassing Fatalities

= Based on the analysis of FTA’s NTD data from 2012 to 2022, transit rail fatalities due to
trespassing account for 15% of all transit rail fatalities.

= Based on the analysis of FTA’s NTD data from 2012 to 2022, transit rail fatalities due to
suicide account for 40% of all transit rail fatalities.

97 SOUTH FLORIDA



Suicide vs. Trespasser fatality percentage by location

Suicide fatalities by location type for RTAs, 2011-2019 Trespasser fatalities by location type for RTAs, 2011-2019

= Revenue facility: transit station,

parking facility, other
= Right of way

= Right-of-way: not a grade
crossing

» Right-of-way: not a grade crossing = Revenue facility: transit

BN S p— station, parking facility, other

- » Right-of-way: grade crossing
= Non-revenue facility

» In or on vehicle = Non-revenue facility

m Other
= Other

Source: NTD Safety and Security Time-Series Data Source: NTD Safety and Security Time-Series Data

SOUTH FLORIDA



Effective and Promising Practices

= Fencing railroad ROW especially at trespassing
hotspot locations using cameras for monitoring

= |nstalling no trespassing signage at strategic
locations

(Courtesyof restrail.eu)

Fencing at hotspot locations Mid platfrm fencing

= Conducting community educational outreach
activities via collaboration with Operation W HEapin ORI *
Lifesaver, rail safety campaigns, and targeted
campaigns to vulnerable populations.

UEPIRE HIWK
FLESRIAD RS0

VIDLATORS

. « o . WILL BE
* Including training for rail operators on how to CERSECIT, S0 ouESt EESD ¢
properly handle various trespassing scenarios (Source: TrainBoard.com) Operation Lifesaver Training for rail
No Trespassingsign  educational campaigns operators

UNIVERSITY of

7~ SOUTH FLORIDA * N 18




Effective and Promising Practices (Cont’d)

= Deploying See Say or similar apps to encourage
trespassing reporting

= Collaborating with rail transit police or local law
enforcement agencies to respond to reported
trespassing

Response of local law enforcement
toreported trespassing

= |nstalling flashing lights at train stations to
indicate train arrival and warn people

= Using audible bells at train stations to indicate
train arrival and warn people

= Applying technologies to detect trespassers
Flashing lights ata METRO station  Audible bell used at Houston METRO
towarn train arrival stations towarn train arrival

N

UNIVERSITY of

7~ SOUTH FLORIDA



Existing Technology Applications Identified for
Trespassing Detection and Prevention

= Guideway Intrusion Detection Systems
= Anti-Trespass Guards or Grids
= |nfrared and Thermal Detection

Platform end door
with controlled access

= Buried Sensors

ijs i
)l
Z

O

e s
ALERT..- o6 [K
PERSONNEL ACTIVITY DETECTED =y |

B

Thermal detection using FLIR thermal camera

Trespasser detection - anti-trespass grids Trespasser detection using a fiber-based sensor device

97 SOUTH FLORIDA



Emerging Technology Applications Identified for
Trespassing Detection and Prevention

= Applications of Al and Video Analytics on
Trespasser Detection

= Unmanned Aircraft Systems (UAS) - Drones

" Long-Range Radar Applications

Trespasser detection — obstruction on railroads using Al-based detection algorithms

97 SOUTH FLORIDA



Emerging Technology Applications Identified for
Trespassing Detection and Prevention (Cont’d)

https://www.youtube.com/watch?v=JGw6QpYShgY
Source: 4Sight™ Lidar for Rail (Aeye) Source: Ouster Lidar Source: IK4-TEKNIKER

€7 SouTH FLORIDA =


https://www.youtube.com/watch?v=JGw6QpYShgY

Onboard
Detection
Systems

UNIVERSITY of

SOUTH FLORIDA Onboard detection system — SeeFar

Railway Obstacle Detection & Warning System



Emerging Technology Applications Identified for

Trespassing Detection and Prevention (Cont’d)
e T — :

= Connected Vehicle Road 6 it s T

. receive the sensor
(CV) Technologies o ik i <(< ))))
. analyze safety risks A Waring information to
and loT solutions P

dispatchers and engineers

................4............-........, ...........

Highway sensorsto | | |
perceive approaching Sensor array for accurate train
- -~

vehicles and pedestrians 75 approaching detection and
and identify their ﬁ prediction
q

presence at the crossing

(Source: USF)
General illustration of highway and grade-crossing sensors on train arrival

97 SOUTH FLORIDA



Thank you

kourtellis@cutr.usf.edu
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Rail Transit Roadway and
Pedestrian Grade Crossings
Exploratory Report

Duane Otter/ Ben Bakkum/ Dingging Li

FTA Grade Crossing Webinar
September 21, 2023
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Rall Transit Roadway and Pedestrian Grade

Crossings

* Overview of presentation
— highlights from study

* Literature review

e Survey results

» Case studies findings
e Summary

.
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Grade Crossing Guidance Documents &
Agencies T

« Manual on Uniform Traffic Control Devices (MUTCD)
* 49 CFR Parts 234 (FRA) and 222 (Quite Zones)

« Highway-Rail Crossing Handbook (FHWA & FRA)

« AASHTO “Green Book” GoamsticDesign o

 ITE — Preemption of Traffic Signals Near Railroad
Crossings

« AREMA C&S Manual Vol 1, Section 3 E—— @r .
 APTA Rail Transit Grade Crossing Documents [T

Design

« NACTO Transit Street Design Guide EIFLKJ,_ b
« State DOTs and PUCs =l

amcral Arsocason of Cry Transoonaser Oficiei.

3
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Industry Survey — Network Information

* More crossings per
mile for agencies with
a significant portion of
routes as street
running.

* Much fewer crossings
per mile for agencies
with significant portion
of routes on dedicated
right of way.

Crossings Per Mile

[
N

[
o

(ve)

(o))

I &N

N

o

Crossing Density

1 2 3 4 5 6 7 8

Agency

Il xV
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Conventional vs Street Intersection
Crossings

« Data from over 1100 incidents over 5 years, 6 agencies

Incidents by Type of Crossing

B Number of Incidents at
Conventional Crossings

M Number of Incidents at
Intersection Crossings

Il xV
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Case Study Experience: Some general
findings

All visited agencies have some street running in their light
rail operations

Challenging areas:

« Left turns across tracks

* Right turns across tracks

* Transitions from street running to dedicated right of way

Dynamic signage used by all visited agencies
4-quad gates common on 2 of 4 agencies visited

Il xV
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Street Intersection Crossings

« Conventional vs Street
Intersection crossing incidents
not separated in NTD data

« Street intersection crossings
are limited in terms of
engineering solutions

« Significant paperwork &
bureaucratic burden for
agencies
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Conventional vs Street Intersection

Crossings

* Engineering challenges for street mtersectlon grade
Crossings 7
» Traffic running parallel to rail in:
addition to crossing the rall %

* Motor vehicles turning across
tracks

» Traffic signals and dynamic
signs instead of flashing lights,
gates, and bells
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Conventional vs Street Intersection

Crossings

- Engineering limitations for street intersection grade
Crossings T

 Limited Iin terms of traffic
Islands, bollards, etc.

* Limited in terms of pavement
treatment and markings

« Shared lanes present
additional challenges
* Bar signals typically needed %
for transit

————
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Pedestrian Crossing Treatments

Example: Pedestrian
treatment at corner with
station

Flashing lights and gate
arms

Swing gates
Pavement treatment
Signhage and fencing
Dynamic signs

e

.
:
I

gl

z ',_

DO NQT ENTER
while lights and
bells are active

|

;’ ~
N , k‘\ S—

A T T b ez,
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Problem Behavior — Motorists and Pedestrians

* Driving around gates
* Trapped by gates

* Motor vehicles merging into
shared lanes ahead of LRVs

« Stalled vehicles
* Improper turns
* Trying to beat gates/trains
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Remediation Methods

» Methods used to address both motorist and pedestrian
problem behaviors include:

* Quad gates, swing gates, gate skirts

« Channelization devices

* Photo-enforcement with stiff fines (word gets around)
* Fencing and anti-trespass devices

* Dynamic sighage

» Supplemental warning systems

 WAZE smartphone app (?)

Il xV



Craig McDonald
Director, Safety and Environment
TriMet Risk Ranking Tool
and Data Validation for
Grade Crossing Safety

FTA Safety Research Demonstration (SDR)
Cooperative Agreement Project

TRIGMET



TriMet is using video analytics along part of its rail
alignment in Portland, Oregon, to better understand at-
grade crossing risks and incidents.

Purpose of Project:

 Develop a grade crossing safety Risk Ranking Tool.

* Share guidelines for using Video Analytic Data in risk
ranking.
Video analytics software

July 2021-June 2025

TRIGMET




6PCO3b - SW 6™-Pioneer Courthouse Transit Station (SW 6™ / SW Yamhill)

CAMERAVIEW

CAMERALOCATION




RULE—PEDESTRIAN DWELL

RULE-VEHICLE DWELL
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Operation Lifesaver,
Inc. and Transit Safety /&

Spotlight on Safety: Transit £
Rail Grade Crossings Webinar -

OPERATION
LIFESAVER®

Rail Safety Education




Operation Lifesaver Programs — 47 States and DC

N
‘ o . ‘ s
4 Hl‘"
OPERATION

LIFESAVER®
Rail Safety Education




How OLI Partners with FTA and Transit Agencies

« OLI works with FTA to provide
annual Competitive Transit
Safety Public Awareness grants
to transit agencies

« Through other FTA grants, OLI
also develops free resources and
assets for transit agencies to use
in public safety outreach efforts

OPERATION
LIFESAVER®
Rail Safety Education

OPERATION __
LIFESAVER _—
Rail Safe ty Education MENU

Operation
Lifesaver, Inc.
Announces Rail
Safety Grants to
Eight Transit
Agencies in Six
States

DEC1, 2022

Competitive Grant Awards
Announcement

STAY SAFE.

B
~MANTENGASE
. A SALVO. 7 ~

Materials in English
and Spanish



Competitive Rail Transit Safety Education Grants

Q

« Latest round of grants are going to 8
transit agencies in 6 states (FL, MA, NY,
NC, TX and VA)

U.S. Department
of Transportation

Federal Transit
Administration

« Thank you to APTA and FTA partners for
your ongoing support!

 Total of over $140K in grant funds from
FTA for rail transit safety education and
public awareness efforts

Brightline Digital Ad

OPERATION
LIFESAVER®
Rail Safety Education




Transit Assets: 3 PSAs in English and Spanish

Safety Around Streetcars and Light Rail
https://vimeo.com/738767009

Rail Transit Crossing Safety
https://vimeo.com/738766138

Safety at Rail Transit Stations
https://vimeo.com/738764633

OPERATION
LIFESAVER®

Rail Safety Education Find these PSAs and more at oli.org/passenger-rail-safety



https://vimeo.com/738764633
https://vimeo.com/738766138
https://vimeo.com/738767009
https://oli.org/safety-near-trains/passenger-and-transit-rail-safety

Transit Assets: Transit Posters

KNOW THE FACTS

= RAIL TRANSIT
:*:g
i CAN REACH

i 100 MPH.

I MAKE SAFE CHOICES
AROUND TRANSIT

h %

STAY BEHIND THE ¥ o
YELLOW LINE @

ooooooooo
sssssssss

Social Media Graphics

OPERATION
LIFESAVER®
Rail Safety Education

« Additional transit
safety social media
graphics

 Eight short excerpts

of the video Public
Service
Announcements
(PSAs) in English and
Spanish for social
media posting

BIKES USE
1 CAUTION

Trdfisit Street Trains Rail SafetyVideo|

0 Operation Lifesaver ~ SUBSCRIBE

Video PSA Excerpts for
Social Media Channels

OOOOOOOOO
EEEEEEEEEE



Transit Assets: Brochure, Kids’ Coloring and Activity Books

* Transit brochure in
English and
Spanish

* Coloring Book and
Kids Activity Book

OPERATION
LIFESAVER®
Rail Safety Education

uuuuuuuuu
EEEEEEEEEE

KNOW THE FACTS ;‘ |

See Tracks?

THINK
TRAIN!

Activity Book

L]
MANTENGASE
A SALVO.p7 4
ALY g w
“/llﬁi s e i |
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URIDAD VIAE-

Kids’ Coloring Book,
Activity Book



New Transit Safety PSA for kids

OLI’s safety mascot, ST3,
teaches kids how to stay
safe as transit riders!

LIFESAVER®
Rail Safety Education

% s e Find it at: oli.org/info/kids



https://oli.org/info/kids

Transit Rail Safety Pledge

Thanks for taking the pledge.

Together, we can #STOPTrackTragedies.

Share to:

000

Every 3 Hours in Look both ways. SEE TRACKS?
the US a person or TRAINS ARE QUIETER AND FASTER THINK TRAIN!®
vehicle is hit by a THAN YOU THINK. STAY BEHIND THE PAINTED OR
o o train. RAISED MARKINGS.
I ransit Ra] l ST RSSO | | sy || e e
e o

Click for More Info > Click for More Info > Click for More Info >

Safety Pledge

EETRANSIT
SAFETY

 Pre-Readers
« Ages6-12
e Adults

MY TRANSIT SAFETY PLEDGE

First Name Last Name
Took the Operation Lifesaver Transit Safety Pledge on [DATE].

| pledged to:

«+ Always make safe choices and model safe behavior around tracks and trains.

+ Stay alert, keep my eyes up and wait behind the yellow line and raised markings.
« Never retrieve anything dropped on the tracks. | will notify transit personnel.

« Avoid distractions and always expect a train.

+ Always walk my bike/scooter/skateboard.

Transit safety is important to me, my friends and my community.

OPERATION
LIFESAVER
Roil Safety Education

www.oli.org

OPERATION
LIFESAVER®

Rail Safety Education




Rail Safety Week — Transit Safety Thursday

Rail Safety Week - September 18-24, 2023

« Sept. 21 theme - Transit

Safety Thursday
« Sept. 22 theme -
#RedOutForRailSafety |
Day Video Message 2023 - FTA Video Message 2023 - FTA
Deputy Administrator Veronica Associate Administrator for
Vanderpool Transit Safety & Oversight

Joe DelLorenzo

OPERATION . .
LIFESAVER® Details: oli.org/rsw

Rail Safety Education



https://oli.org/about-us/public-awareness-campaigns/rail-safety-week

Rail Safety Week — Red Out for Rail Safety, 9/22

It’s not too late to join us!

RAIL SAFETY WEEK

SEPTEMBER 19 - 25

* Send #RedOutForRailSafety
photos to news@oli.org

RTA Louisiana DC Streetcar Rio Metro Rail Runner
Express

SAVE THE DATE: Rail Safety Week - Sept. 23-29, 2024
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Operation Lifesaver, Inc. Staff

Wende Corcoran
Vice President
D:(703)739-9126
M: (703)915-6764
wcorcoran@oli.org

Rachel Maleh
Executive Director
D:(703) 739-1065
M: (301) 717-7553
rmaleh@oli.org

Moriah Whiteman

Manager
Education, Training &
Volunteer Support
D:(703) 519-4502 Website Contact Page QR Code
M: (703) 915-6624
mwhiteman@oli.org

Jennifer DeAngelis
Director, Communications
& Marketing
D:(703) 739-0284
M: (202) 815-4340
jdeangelis@oli.org
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TOGETHER, WE CAN
#STOPTrackTragedies

OLI.ORG

FOLLOW US ON SOCIAL OPERATION

LIFESAVER:—_
Rail Safety Education

(800) 537-6224
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Thank you!

[% https://www.transit.dot.gov/TSOWebinars]
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https://www.transit.dot.gov/TSOWebinars
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