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Introduction

The Grade Crossing Toolkit (GCTK) is a resource for identifying effective strategies for preventing rail
grade crossing incidents on the U.S. railroad network. This guide provides an overview of what
information is in the GC Toolkit and how to navigate the toolkit for finding information most relevant to
your needs. This document includes the following sections:

e Background

e GCToolkit Organization

e Order of Measures Presented

e Using the Filters

e Using the Custom Keyword Search
e Information Within a Measure

e Frequently Asked Questions

Background

Accidents at grade crossings—intersections where roads cross railroad tracks at-grade—is the second
leading cause of rail-related deaths in the United States. Nationally, more than 2,000 incidents and 200
fatalities at grade crossings occur each year. The GC Toolkit aims to simplify this task by providing
summarized information about potential strategies along with evidence of effectiveness and examples
of lessons learned.

The GC Toolkit may be useful for FRA field staff and others who work in railroad safety to help them
find ways to reduce incidents in their local area. The GC Toolkit may also be helpful for researchers,
community members, and any other individuals looking to engage with railroad safety professionals to
address these issues.



GC Toolkit Organization

The GC Toolkit content is organized into measures. A measure is a single prevention strategy used to
address rail grade crossing. The information provided includes helpful details about ways to prevent
grade crossing incidents and reduce their impact on the rail system and the individuals involved. By
default, all measures are shown when you first arrive at the GC Toolkit, including measure titles and a
short definition for each measure. Figure 1 below describes the main elements of the GC Toolkit. A
description of each element in provided below the figure. You can filter and search for measures
relevant to your needs using the elements described in the figure.
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Figure 1. Grade Crossing Toolkit Elements

1. Measure Group. Measures that share similar characteristics were grouped together to provide
additional filter options. The name of each Measure Group is in darker green and includes the
measures listed immediately below. You can collapse each measure group by selecting the “-” to
the right of the measure title, and expand the measure group by selecting the “+“.

2. Measure Title and Definition. Each measure includes the title, and a short definition is shown
with a light gray background that turns light green when selected. Information about each
measure can be revealed by selecting the “+” to the right of the measure title. Once you no
longer need the information you can collapsed the measure by selecting the “-“. The green



arrow next to each measure title opens the measure in a new tab or window. Once opened, a
PDF of the measure is available for download or printing.

Informational Tabs. Once expanded (+), each measure has seven individual tabs that organizes
available information. Select one tab at a time to review the information available.

Filters. Filters are shown on the left side of the screen. Select as many checkboxes as desired to
narrow down the list of measures displayed. Unchecking a box will remove the measure from
being displayed.

Custom Keyword. You can also enter a custom keyword to refine the displayed measures. The
keyword search for the exact text in the measure title, definition, or additional search terms
listed at the bottom of the Description tab are available.

Applied Filters/Clear Button. The filter checkboxes and custom keywords you selected will
appear below the custom keyword bar on the left. You can remove any filters or keywords by
de/selecting the “x” next to the word or start your search over by selecting the “Clear” button to
reveal all measures.

Question Marks. Hover your cursor (if using a mouse/trackpad) or tap (if using a touchscreen)
any question mark icon to reveal a description of that item.

Contact Us. We value your feedback. Select this icon to send an email with any questions,
comments, or other feedback, including suggestions for additional information to include.

Measure Group

The Measure Group filter allows you to find specific categories of measures. Measures were grouped by
subject matter experts into categories based on common themes, actions, and goals. The list of
measures displayed in the GC Toolkit is organized by Measure Group, which are displayed in darker
green headings. The Measure Group filter options are as follows:

Risk Assessment — Measures that focus on data driven activities to identify areas most in need
of mitigation efforts.

Policy Enforcement — Measures that create or carry out safety policies on railroad property.

Collaboration, Training, and Education — Measures that focus on stakeholder coordination,
employee training, and public education.

Public Communication — Measures that educate the public through a variety of methods.
Physical Barriers — Measures that act as physical deterrents within a specified location.

Detection and Lighting — Measures that increase the potential to detect the presence of
individuals on railroad property.

Infrastructure Modification — Measures that create physical changes to stations, rights-of-way,
or to the locomotive.

Post-Incident Management — Measures that can mitigate the effects of incidents after they
occur.



e Warning Devices: Measures that provide boundaries and warnings to mitigate grade
crossing incidents

Order of Measures Presented

Measures displayed on the GC Toolkit are organized alphabetically within each Measure Group (see
Figure 2 for more detail).

Risk Assessment
CROSSING Identify and monitor hotspots 2 +
TOOLKIT Review past grade crossing incidents. including close calls, to identify bocations on the rail system where incidents are occurring at unexpectedly high rates.
Custom Keyword ) e S
Planning for events with increased traffic 2 +
Ex Planning for events with increased foot or vehicle traffic—inchuding public gatherings, roadwork, or construction—through risk assessment and mitigation
Incident Type
Nor-Motarized Uss
Rail corridor risk assessment @@ +
Identification of lozations with increased risk for grade crossing incidents along a pre-determined railroad corridor.
Problem Type
Mon-Mozor:
Warning Den
Risk assessment using Closed-Circuit Television (CCTV) 2 +
Use CCTV ta review crossing waming devices violations and close call incidents o bester understand the actions of individusls in the moments before a strike or near miss
Vehicie ROW I
Blocked Crossing (17
venicie Hang-up (13 Policy and Enforcement

Intervention Strategy
Data: application and planning (8

Education: outreach and messaging Collaboration, Training, and Education

it policy development
king 5

chologial and Public Communication

Measure Group
Risk Assessment (4

Physical Barriers

Codlaboradion, Training. and
Education (10

Puisic Communzstizn (2 Detection and Lighting

Infrastructure Modification

Warning Devices (24

Post-Incident Management

Warning Devices

Figure 2. GCTK Order of Measures

The groups are presented in the same order as they are displayed in the filter on the left side of the
screen. This order follows how someone might think about addressing a Grade Crossing issue, starting
with assessing risk and ending with actions to take after an incident happens. The list below provides
additional information about the logic of this order:

e Risk Assessment: Understand the problem through data collection and analysis.

e Policy and Enforcement: Implement and enforce policies to reduce unsafe actions on or near
the tracks.

e Collaboration, Training, and Education: Identify potential partners and opportunities to train
staff and educate the public about Grade Crossing.

e  Public Communication: Understand how to publicly talk about the rail grade crossing incidents
in a responsible way and avoid unintentional negative effects on vulnerable individuals.

e Physical Barriers: Restrict or deter access to the rail system.



e Detection and Lighting: Identify unauthorized individuals on the rail system.

¢ Infrastructure Modification: Consider if changes should be made to the physical infrastructure
of a new or existing station to reduce the potential for rail grade crossing incidents.

e Post-Incident Management: Mitigate the effects on individuals and the rail system after an
incident occurs and prevent future incidents.

e Warning Devices: Boundaries and warnings to mitigate grade crossing incidents.

This order is not a perfect approach for all situations and is only intended to provide a logical flow to
follow so that you can find measures most relevant to your needs.

Using the Filters

The filters on the left side of the screen can help narrow down the displayed measures to those most
relevant to your needs. When you first arrive at the Toolkit all measures are visible. You may select as
many filters as you like, and the list of measures will update after each selection. The first filter you
choose (Incident Type, Location, Intervention Strategy, or Measure Group) will update the other three
filters to include only measures that match your selections under the first filter. As you continue to
select additional filters and narrow you search, the number of measures displayed will update to match
your selections. Figure 3 shows the filter sidebar with the Non-Motorized Users Only, Motor Vehicles
only, and Both filters selected.

The selected filters will be listed at the top of the filter sidebar under “Filtered by” heading. To remove
filters, either uncheck the box, or select the “x” next to a specific word at the top of the sidebar. To
remove all filters, select the “Clear” button. Note that the “Clear” button will also remove any custom
keywords.

There are four filters: Incident Type; Location; Intervention Strategy; Measure Group. Each measure only
falls into one category under each filter.



Custom Keyword
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Figure 3. Filter Sidebar

Incident Type

The Incident Type filter allows you to select measures based on
the individuals’ intent for being on railroad property using the
following categories:

o Non-Motorized — Measures that only apply to Non-
Motorized vehicles only.

e Motor Vehicles — Measures that only apply to Motor
vehicles only.

e Both— Measures that apply to both Non-Motorized and
Motorized.

Problem Type
The Problem Type filter allows you to select measures based on
how incidents occur:

o Non-Motorized Users Violating Warning Devices -
Measures that apply only to grade crossing issues due to
Non-Motorized Users Violating Warning Devices.

e Motor Vehicles Violating Warning Devices — Measures
that apply only to grade crossing issues due to Motor
Vehicles Violating Warning Devices

e Vehicle Congestion — Measures that apply only to grade
crossing issues due to Vehicle congestion.

e Vehicle ROW Incursion — Measures that apply only to
grade crossing issues due to Vehicle incursion.

e Blocked Crossing - Measures that apply only to grade
crossing issues due to Blocked Crossing

e Vehicle Hang-up - Measures that apply only to grade
crossing issues due to Vehicle Hang-up

e Selecting all 6 options under Problem Type measures
all that apply to all 6 categories of issues.



Intervention Strategy
The Intervention Strategy filter allows you to search for measures that follow a particular strategy for
mitigation. The categories within this filter are based on the concept of FRA’s 3 E framework of railroad

safety: education, enforcement, and engineering. This filter also includes a fourth category for data-
driven approaches. The Implementation Strategy filter options are as follows:

e Data: Application and Planning — Measures that use data to inform decision-making about how
to approach grade crossing issues.

e Education: Outreach and Messaging — Measures that focus on formal training and educating
the community about railroad safety and grade crossing incident prevention or focus on
collaboration with groups outside the railroad industry.

e Enforcement: Policy Development and Implementation — Measures concerning the
development and/or enforcement of policies to deter grade crossing incidents.

e Engineering: Technical and Physical Deterrents — Measures involving technology to deter or
restrict access or to identify individuals who are on or near railroad property.

Using the Custom Keyword Search

The keyword function searches the title, definition, and additional search terms listed at the bottom of
the measure description, within the measures currently displayed. It also searches the filters that apply
to each individual measure. For example, entering the term “policy” will return any measures in the
Intervention strategy, Enforcement: Policy Development and Implementation, and the measure group,
Policy Enforcement, as well as measures that include the term “policy” in the title, description, or
additional search terms. The keyword function does not search additional text on any of the
informational tabs. Figure 4 below shows the results of the custom keyword search “policy” without any
other filters selected. The word “policy” is listed under the “Filtered by” heading, indicating that it was
entered as a keyword.

Policy and Enforcement

CROSSING Enforcement i
TOOLKIT Use of law enforcement to deter grade crossing violations and increase compliance with warning devices.
Custom Keyword . . . . -
oo | Refuse or delay boarding to discourage grade crossing violations & +
Develop and implement procedures to delay or deny boarding for passengers who viclate grade crossing warning devices enroute to board the train
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Figure 4. Custom Keyword Search Example



The search function will return only exact text matches, including any spaces or punctuation, and is
limited to the measures that are displayed at the time of the search. Therefore, be sure to carefully
consider any selected filters before using the keyword search.

To search for multiple forms of a word (e.g., fence, fencing, fenced, fences), enter only the core portion
of the word, such as fenc rather than fences. Entering the word fence returns any measure with the
words fence, fenced and fences, but not fencing.

Information Within a Measure

If you are interested in more information about a certain measure, select the “+” icon to the right of the
measure title, which reveals seven tabs with additional content. Each of these tabs includes unique
information and only one tab can be viewed at a time. Figure 5 shows the informational tabs for the
Identify and monitor hotspots measure.

Identify and monitor hotspots &

Review past grade crossing incidents, including close calls, to identify locations on the rail system where incidents are ocourring at unexpectedly high rates.

Description Motable Practices Advantages Drawbacks Imzages References Related Measures

Hotspats are gener:

cught of as locations where incidents occur at a higher rate than expected. k is often beneficial to use mathematical modeling [1]. geospatial data,

and/or visualizatio e to help identify

the problem is reduced or moves to another location within ¢

Hotspat data is useful for prioritizing locations for sllocating resources to support the implementation of countermeasures [2]. Research also shows valua inidentifying the
common characteristics and rizk factors of hotspots in preventing future incidents [2]. These characteristics can include many different types of information (but are not limited

o)

Figure 5. Informational Tabs Example
The seven tabs are described below:

e Description: A short summary of the measure, how it is intended to work, and any evidence of
effectiveness. A list of additional search terms is also included at the bottom of the description.

¢ Notable Practices: A list of known practices and examples from pilot studies, evaluations,
lessons learned in the field, and subject matter experts.

e Advantages: A list of positive outcomes and potential benefits of the measure.
o Drawbacks: A list of potential challenges to consider before or after implementing the measure.

e Images: Images of what various implementations of the measure look like. Not all measures
have images. To view the images, select a thumbnail to expand an image and open the gallery. If
the measure does not have an image, the phrase “No images available” will be displayed.

o References: A list of published references and additional resources about the measure.
References are cited using bracketed numbers [#]. Clicking on a hyperlinked reference will open
that document in a new tab or window.

e Related Measures: A list of links to other measures that share similar features or that work well
with that measure. Clicking on a hyperlinked measure will open that measure in a new tab or
window.



Viewing A Measure in A New Tab or Window

To view a single measure in a new tab or window, click on the arrow next to the measure title. This
feature is useful for comparing measures, and to save or print a PDF version of a measure. You can
download the PDF file by clicking on the link above the Description tab, as shown in Figure 6. Note that
the date a specific measure was last reviewed is located at the bottom of each PDF file.

<< Back to Search Resulis

Identify access points for potential trespassers
Identify access points where individuals are entering the track area to determine appropriate mitigations.

] Download PDF [211.7 KB]

Description Notahle Practices Advantages Drawbacks Images References Related Measures

Identifying access points that frespassers may take across the railroads right-of-way (ROW) can help prioritize areas for targeting preventive countermeasures before a trespassing problem emerges. Consider the location, layout, and
potential function (e g., shortcut) of a specific access point to understand how to best prevent future trespassing [1]

This strategy can be carried out by inspecing the track area, identifying businesses or services nearby, falking with rail crews about their observations, and reviewing Closed Circuit Television (CCTV), including forward-facing cameras
mounted on trains. This measure can help prevent potential trespassers from entering the ROW regardless of their intent (suicide or trespass) and deter potential trespass hotspots.

Additional search terms: clearing. hotspot opening, path

Figure 6. Example of A Measure in A New Tab or Window



Frequently Asked Questions

What is the Grade Crossing Toolkit?
The GC Toolkit is a resource to help identify effective strategies to prevent rail grade crossing incidents.

Who is the GC Toolkit for?

The GC Toolkit is for anyone interested in preventing rail grade crossing incidents or mitigating the
effects of these incidents. Individuals directly involved in the railroad industry, such as FRA inspectors or
railroad safety officials, may find the GC Toolkit information directly relevant to their jobs. The GC
Toolkit offers insights for a wide range of stakeholders including community members, local government
officials, and mental health groups, and researchers.

What is included in the GC Toolkit?

The GC Toolkit provides concise, summarized information about rail grade crossing incident mitigation
and prevention strategies (measures). This includes background information about how a measure is
intended to work, advantages, drawbacks, notable practices, images, and additional resources for more
information.

What is a measure?

A measure is a single prevention or mitigation strategy used to address rail grade crossing incident. A
measure can help you understand how to mitigate and prevent grade crossing incidents, and how to
reduce their impact on the rail system and the individuals involved.

How do | find the best measures for my situation?

The GC Toolkit includes filters to help you narrow the list of measures down to those most relevant for
your situation. By default, all measures are displayed if no filters are selected. Select as many of the filter
options as needed and/or use the custom keyword function.

How does the Custom Keyword function work?

The keyword function searches the title, definition, and additional search terms (listed at the bottom of
the Description tab) of the currently displayed measures for the exact text entered in the search box.
The function also searches the filters that apply to each individual measure; for example, entering the
term “suicide” will produce the same results as selecting the suicide only and both trespass and suicide
filters.

The content from the informational tabs not included in the keyword function. The search is also limited
to the measures that are being displayed at the time of the search. Be sure to carefully consider any
selected filters prior to using the keyword function. Only exact matches of the text will return a result,
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including spaces and punctuation. For example, entering for the term fence will only return measures
with that exact term, but will not return measures that include the word fencing. To search for multiple
forms of a word, enter only the core portion of the word (such as fence rather than fence) so that the
search returns measures with the terms fence, fencing, fenced, fences.

How are the Measures organized?

Measures are listed in alphabetical order within their Measure Group. The order of the Measure Groups
on the page are the same as the order in the Measure Group filter on the left side of the GC Toolkit.
This order roughly reflects how someone might approach addressing grade crossing incidents, starting
from before incidents occur and ending with mitigating the impacts of these incidents after they occur.
The Measure Groups are shown in the following order: Risk Assessment > Policy Enforcement >
Collaboration, Training, and Education > Public Communication > Physical Barriers > Detection and
Lighting > Infrastructure Modification > Post-Incident Management.

What information is available for each measure?

Content is organized in seven tabs, each providing different information about the measure. The seven
tabs are: Description, Notable Practices, Advantages, Drawbacks, Images, References, and Related
Measures.

What are the numbers in brackets (e.g., [2]) that are found through the measure
content?
These numbers refer to a published reference that can be found in the References tab. These citations

are used so that you can know where a piece of information came from. If you are interested in
reviewing the original source for more detail, a link is provided when available.

Can | download information from the GC Toolkit?
Yes. A downloadable PDF is provided for each measure. Click on the arrow next to the measure title to
open the measure in a new window or tab. The PDF file is located above the Description tab.

Is the information in the GC Toolkit up to date?
The GC Toolkit is reviewed and updated regularly. The date that a specific measure was last reviewed can be found at
the bottom of each individual measure’s PDF file, and on the Toolkit splash page.

How do | provide feedback about the GC Toolkit?
We value your feedback! Please use the Contact Us button at the top right of the website to leave
feedback about the content or functionality of the toolkit.

How do | propose new content or a new measure?
To propose new content be added to an existing measure, or to propose a new measure, please use the
Contact Us button at the top right of the website.
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