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EXECUTIVE SUMMARY

The Legislature directed the Joint Transportation Committee to conduct a study
evaluating the impacts of prominent road-rail conflicts and develop a corridor-

based prioritization process for addressing the impacts on a statewide level (Second
Engrossed Substitute House Bill 1299 (2015),Section 204(3)). At-grade railroad
crossings, where roads cross railroad tracks at the same level, can typically function
adequately while population and traffic levels remain low. As both rail and road traffic
increases, and trains get longer, at-grade crossings become more problematic,
impacting communities in a variety of ways. The phrase “road-rail conflict” is used to
describe potentially problematic at-grade crossings. Examples of potential conflicts
include the following:

Long and unpredictable travel delays for both
the general public and freight users

Collisions between trains and vehicles or pedestrians
Temporary increase of emergency response times

With the growth of the state’s population and increasing road and rail traffic,
communities throughout the state are concerned about the reliable and safe
movement of rail and truck freight, general traffic, and emergency vehicles across
more than 2,180 public, active at-grade railroad crossings.

The specific legislation calling for the study is as follows:

Second Engrossed Substitute House Bill 1299 (2015), Section 204:

3) $250,000 of the motor vehicle account—state appropriation, from the cities’
statewide fuel tax distributions under RCW 46.68.110(2), is for a study to be
conducted in 2016 to identify prominent road-rail conflicts, recommend a corridor-
based prioritization process for addressing the impacts of projected increases in
rail traffic, and identify areas of state public policy interest, such as the critical role
of freight movement to the Washington economy and the state’s competitiveness
in world trade. The study must consider the results of the updated marine cargo
forecast due to be delivered to the joint transportation committee on December

1, 2015. In conducting the study, the joint transportation committee must consult
with the department of transportation, the freight mobility strategic investment
board, the utilities and transportation commission, local governments, and other
relevant stakeholders. The joint transportation committee must issue a report of
its recommendations and findings by January 9, 2016. (Due date amended by
Engrossed Substitute House Bill 2524, 2017 Supplemental Transportation Budget.)

Executive Summary
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The following objectives guided this study.
An understanding of the current and future mobility, community impacts,
and safety problems occuring at-grade crossings in the state;

An understanding of state, local, and private entity policy
interests in improving at-grade crossings;

Consideration of how a data-driven analysis of crossing impacts can
be used in a corridor-based project prioritization process, and

A criteria-based decision-making process for prioritizing
statewide investments in at-grade crossing solutions.

This study developed a process for prioritizing at-grade crossings based on specific
evaluation criteria that considered local, regional, and statewide policy interests.

STUDY APPROACH

Products of The study developed and incorporated a data-driven

this study: o ,
approach to evaluate and prioritize crossings throughout the
» Database of at- state. It started with collecting and reviewing available data
grade crossings for crossings. Data gaps and inconsistencies were identified,
» Online such as where no data existed or where data quality was
mapping tool in question. A prioritization framework was then prepared

to analyze and test various evaluation criteria and scoring

methodologies to understand the magnitude of crossing
needs. To assist in the overall prioritization process, a crossing database was created
along with an online mapping tool to store and display the results of the prioritization
effort.

OVERSIGHT AND DIRECTION

The study was guided by an Advisory Panel that met four times throughout the study
and provided policy and technical guidance on the identification of the evaluation
criteria used to determine crossing priorities, development of the database and the
prioritization process, and potential findings and recommendations from the study.
Additional support and direction was provided by a Staff Work Group made up of
legislative staff and staff of the Advisory Panel members. While these groups provided
valuable input to the consultants, the findings and recommendations are those of the
consultants.
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Figure E-1. Overview of the Prioritization Approach

ALL STEP 1 STEP 2

PRIORITIZATION PROCESS AND RESULTS

The prioritization approach included a preliminary screening process of the 4,171 total
crossings statewide followed by two steps as illustrated in Figure E-1. The preliminary
screening process removed crossings that were private, grade-separated, or inactive,
which left 2,180 crossings. The first step was meant to “filter out” railroad crossings
that did not meet defined thresholds and create a manageable number of crossings
to evaluate in more detail. This filtering process left 302 prominent crossings. The
second step “sorted” the remaining crossings by the evaluation criteria to create a
ranked list of crossings. The two step prioritization process helped address the fact
that detailed data was not available for all crossings.

Of the 302 prominent crossings identified after the first step:

84% have over 10 freight trains per day

79% do not have a nearby alternative route with a grade separated crossing
77% have unit trains present (long, slow trains)

71% are on major collectors, arterials, or state highways

41% have a regionally prioritized project identified

35% have 2 or more mainline tracks for vehicle traffic to cross

33% have over 8,000 daily vehicle trips

31% have more than 10 passenger trains per day

Figure E-2 illustrates information on the Top 50 crossings that were identified in the
second step. The median number of trains and vehicles using these crossings each
day is 49 trains and 12,000 vehicles, respectively, leading to substantial on-going
conflicts. In addition, the Top 50 crossings are closed to vehicle traffic for an average
of two hours per day. Almost two-thirds (62%) of these crossings are on a designated
freight corridor and 96% of them (all but two) have gates and flashing lights, yet there
was at least one collision between pedestrians and/or vehicles and trains at or nearly
half the crossings in the last five years. Almost two-thirds (66%) are in close proximity
to emergency providers leading to potential delays for emergency service providers.

r
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Figure E-2. Key Findings from the Step 2 Prioritization Effort
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The resulting list of crossing priorities is not a definitive list of needs, but is meant as
a first step to assist policy makers, state agencies, RTPOs and local jurisdictions to
understand crossing impacts, leading to the next step of project identification and
evaluation of corridor-based solutions.

SCORING AND WEIGHTING

The database contains detailed characteristics, or information, about each of

the 2,180 public, active, at-grade crossings in the state. A select number of the
characteristics that describe each crossing are used as evaluation criteria to
analyze crossings. Evaluation criteria were grouped into three categories: mobility,
safety, and community. The three common categories represent shared values in
the transportation industry, and have been regularly applied in other funding or
prioritization processes.

The scoring of crossings is also grouped by categories: mobility scores, safety
scores, and community scores. Points are allocated to the criteria used in the first and
second steps. The resulting scores are then weighted to achieve an overall score for
the crossing.

Three different weighting strategies were tested and evaluated, with guidance from
the Advisory Panel, to understand impacts to Step 2 rankings. One strategy was

to weight mobility, safety, and community equally. Another strategy was to focus
exclusively on the mobility criteria and ignore the safety and community criteria. The
final weighting strategy is meant to put more focus on mobility, but still incorporate
the elements of safety and community. In the end, after much discussion with the
Advisory Panel, the recommended final score for each crossing reflects weighting
mobility at 50%, safety at 25%, and community at 25%.

CORRIDOR EVALUATION

The focus of the study was the evaluation of individual “crossings,” however
“corridors” and “projects” are also discussed to understand how they could be
considered in the prioritization process. Each term is distinctly different as a corridor
could contain multiple crossings, and one crossing could contain multiple projects.
Developing solutions to road-rail conflicts would lead to identification of a project. A
corridor strategy could identify one or more projects to improve traffic flow at multiple
crossings, or could result in closing one major crossing, alleviating the need to
address multiple, adjacent crossings within the same corridor.

Corridor evaluation and prioritization is most useful when defining and ranking
solutions which address crossing impacts, rather than identifying crossing issues.
The objective of this study, the ranking of high-impact crossings, is less suited to a

r
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corridor approach. This conclusion is based on consideration of a variety of corridors,
such as crossings along a rail corridor or within RTPO boundaries. A finer geographic
focus on the transportation system is likely necessary to maximize the benefits of a
corridor approach.

In addition, corridor-based prioritization requires more specific context about
potential community needs and solutions, such as type of crossing improvement or
surrounding development patterns. The database and prioritization tool would still
serve as a key input into a corridor-based project prioritization, but the corridors will
need to be determined by users of the database with guidance from policy makers.

DATA AND TOOL OVERVIEW

The database development focused on locations rather than projects. The assembled
data described location-specific characteristics for all public, active at-grade
crossings in the state, such as traffic volumes, collision history, and train counts,
rather than project-specific conditions, such as type of improvement, feasibility, and
cost. The database was created by assembling readily available data from a variety
of sources, including the UTC, WSDOT, the Federal Railroad Administration (FRA),
and the Washington Department of Ecology (DOE). A project prioritization effort, in
contrast, would include more contextual information for each location and would be
guided by specific objectives developed by the funding entity.

The database and prioritization tool can be used as a starting point for state, regional,
and local jurisdictions to understand the magnitude of needs, and how a specific
crossing would compare against other locations on a statewide or regional basis. The
tool can also be used to assist in future planning efforts and serve as an indicator

of the need for more detailed analysis of individual crossings. An online tool was
developed as part of this study to allow agencies and the public to review and analyze
the database in a user-friendly format.

TOOL SUSTAINABILITY

To remain useful in the future, the tool will need to be maintained and updated as
new or improved data is available and crossing projects are completed. In addition

to simply keeping the tool up and running, questions remain as to how the tool might
assist with existing and future funding programs, how to ensure data consistency and
ability to benchmark crossings, and others related to tool use and application.

One of the benefits of the tool is the ability to have a statewide view of rail crossings.
To ensure that this benefit continues and to provide a decision-making body for
questions related to data updates or new data, a multi-stakeholder committee with
similar membership to the Advisory Panel (e.g. WSAC, UTC, AWC, FMSIB, WSDOT,

Vi
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RTPO/MPOs) should be created. This committee could help ensure continued data
integrity and facilitate tool sustainability by providing a decision-making body for data
or evaluation questions and stewardship over the data. This committee could also
work to address many of the questions raised by this study.

The following are the findings and recommendations from the study effort.

The road-rail conflicts at the Top 50 at-grade crossings are
substantial and there are few funding sources to address them

Today the Top 50 crossings are closed to vehicle traffic for an estimated average of
two hours per day, which will only increase in the future as train volumes increase.
The median number of trains and vehicles using these crossings each day are 49
trains and 12,000 vehicles, respectively, leading to substantial on-going conflicts.
Almost two-thirds (62%) of these crossings are on a designated freight corridor and
96% of them (all but two) have gates and flashing lights, yet there was at least one
collision between pedestrians and/or vehicles and trains at or near half the crossings
in the last five years. Almost two-thirds (66%) are in close proximity to emergency
providers leading to potential delays for public safety services.

While there are existing funding programs for safety measures, such as enhanced
gates and lights, they do not address the mobility issues experienced by freight and
non-freight related vehicle traffic at crossings. The UTC and WSDOT were members
of the Advisory Panel and reported that their crossing safety programs receive more
applications than they can fund, pointing to the need for additional investments

in grade crossing improvements both to address the gap in solutions for mobility
impacts and to further bolster efforts to enhance safety.

2 The prioritization results point to a significant need for
additional funding to address crossing improvements

Half of the Top 50 crossings have identified solutions with estimated costs of $830
million. Of the $830 million, only $170 million is funded and $100 million of that is for
a single project. This leaves at least $660 million in unfunded needs just for the 25
crossings with identified projects. Assuming projects are needed for some share of
the remaining 25 crossings, plus needs for crossings not making it into the Top 50,
the unfunded needs amount is much higher.

While additional FMSIB and federal FAST Act freight funds will add $150 million
over the next five years for all types of freight projects, it is not clear how much, if

Executive Summary vii
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any, will be available to address the Top 50 road-rail conflicts identified in this study.
Each funding program has specific eligibility criteria, and these crossings may or

may not meet that criteria, or rank well when compared to other freight infrastructure
investments. Further, the first call for projects has already been prioritized by WSDOT
and the Freight Advisory Committee and only two projects address impacts at the Top
50 crossings.

The database and prioritization process provide a_
mechanism to compare and understand the magnitude
of crossing improvement needs on a statewide basis

The database of crossings in its current form is a valuable tool for agencies
throughout the state to evaluate and compare the needs of at-grade crossings. It
is the only unified, statewide resource for detailed information about crossings and
is a flexible tool that can be used in a variety of ways by state, regional, and local
jurisdictions or other organizations. Some examples include:

Describe the importance of a crossing (or a series of
crossings) on state or federal grant applications.

Assist in future planning efforts for local and regional jurisdictions.

Provide a starting point for identifying locations
to develop specific project proposals.

For the tool to remain useful at the statewide level, standards will need to be
implemented and maintained to ensure consistency. Decisions will also need to be
made on questions related to new data releases, changing the weighting of criteria, or
other data to better align with a funding program, or other changes.

In order to maintain the relevance and usefulness of the tool, funding should be
provided to update and maintain it and host it at an agency. This same agency could
serve as the coordinator for a multi-stakeholder committee with similar membership
to the Advisory Panel for this study (e.g. WSAC, AWC, FMSIB, WSDOT, UTC, RTPO/
MPOs) to help with decision-making and continued data integrity. This committee
could also work to address many of the questions raised by this study.

viii
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Establish a multi-stakeholder committee to create database and tool standards,
make decisions about future data enhancement or other changes, and address the
outstanding questions raised by this study.

Identify an agency to maintain the database and tool and serve as the coordinator
for the multi-stakeholder committee.

In some cases, projects prioritized locally did not
rank high when evaluated on a statewide basis

Several crossing locations with planned projects did not make it into the Top 100
crossings statewide. Low ranking project locations were generally at crossings with
lower train and traffic volumes, and in non-urban areas. Although proposed projects
may not rank high on a statewide basis, the tool is not meant to discount legitimate
congestion issues or mobility needs due to planned economic development projects
or other site specific issues. There is no existing program specifically focused

on mobility at rail crossings, but there are significant needs in large and small
communities.

. ldentify specific policy objectives to guide investments in crossings on a statewide
basis. This may necessitate a separate program targeted at smaller communities

similar to the Transportation Improvement Board’s Small Cities Program to ensure
their needs can be addressed and that state funding programs balance investments
between Puget Sound, Western Washington, and Eastern Washington communities.

Safety data serves as a contributor towards mobility impacts,
but further analysis is needed to confirm specific safety needs

High-level safety data, where available, were incorporated into the prioritization
process to assist in ranking the crossings. Safety data in the tool is related to
collisions between trains and pedestrians, bicycles, or vehicles. Half of the Top 50
crossings had a reported collision at or near a crossing in the last five years. The
Advisory Panel agreed that the data was not specific or detailed enough to provide a
safety assessment beyond an indicator of potential problems.

In addition, there was discussion around the safety specific grant programs
administered by UTC and WSDOT that focus on evaluating collisions and funding
lower-cost crossing improvements. Funding sources such as the federal Railway-
Highways Crossing (Section 130) Program focus on safety and evaluate crossings on
a case-by-case basis given a set of uniform criteria. Evaluation of collisions requires

Executive Summary
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more information than a crossing database can provide, such as site visits, predictive
analysis, and review of specific causes.

The federal Section 130 Program and the UTC’s Grade Crossing Protective Fund
Grant Program have a finite amount of money and are unable to address all the
identified needs related to crossing safety. The combined funding from both programs
is approximately $5 million per year in 2016, with funding levels set to decline by
2020.

While the crossing database cannot provide an authoritative safety analysis, it can
supplement safety programs by identifying indicators of safety and mobility problems.
Many mobility problems have implications for safety, such as gate down times

that stop emergency response vehicles moving across town and cause drivers to
take risks to beat safety gates at crossings. However, solutions to address mobility
problems may be ineligible for funding under the current safety programs, highlighting
the need for a funding source to address mobility impacts.

The database and prioritization tool would
benefit from future enhancements

Determining how the database and online tool will be used will determine how it

will be updated and maintained in the future. For example, existing or new funding
programs may emphasize certain criteria, resulting in other criteria not being
necessary to collect or maintain. Further, if funding is provided to address crossing
improvements, local jurisdictions will have a strong incentive to improve the data and
plan for projects.

Future enhancements should be considered by the multi-stakeholder committee to
improve the results and usefulness of the prioritization process. For example, the
screening method could be modified to remove crossings with low train and vehicle
counts and additional safety data could be incorporated. The soon to be released
Marine Cargo Forecast will provide projections of train traffic through 2035 and could
also be incorporated into the database.
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ix. Provide the agency hosting the tool with additional resources to maintain, update
and enhance the database and prioritization tool.

Xx. Incorporate data from the Marine Cargo Forecast once it is complete.

Corridor evaluation and prioritization are most useful
when defining projects to address crossing impacts

One of the objectives of the study was to consider a corridor-based prioritization
process. A variety of corridors were considered, such as crossings along a

rail corridor or within RTPO boundaries, but a finer geographic focus on the
transportation system is likely necessary to maximize benefits of a corridor approach.
In addition, corridor-based prioritization requires more specific context about
potential community needs and solutions, such as type of crossing improvement or
surrounding development patterns. The ranking of high-impact crossing locations on
a statewide basis is less suited to a corridor approach. However, the database and
prioritization tool would still serve as a key input and a common set of data when
identifying a corridor-based project prioritization strategy.

A corridor-based strategy could help evaluate projects at a single crossing that would
address multiple crossings, or evaluate a suite of projects at multiple crossings to
help traffic move through a larger corridor. Corridor evaluation could be useful in
identifying or evaluating specific project proposals and addressing regional or rural
needs.

xi. Utilize a corridor-based prioritization strategy to assist in developing solutions and

prioritizing investments

Some jurisdictions have not yet identified and
prioritized needed crossing improvements

While most large jurisdictions have tried to address crossing impacts, a lack of
dedicated funding sources for crossing improvements creates a disincentive for
smaller jurisdictions to plan for and implement crossing improvements. Some
communities may not know the range of possible solutions for crossings, or groups of
crossings, and default to expensive grade-separation projects for all.

Executive Summary Xi
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When crossing improvements compete with other local funding priorities, they often
rank lower than other priorities. This is partially due to information about train activity
and crossing impacts not being easily accessible (until the development of this
database).
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1 INTRODUCTION

With the growth of the state’s population and increasing road and rail traffic,
communities throughout the state are concerned about the reliable and safe
movement of rail and truck freight, general traffic, and emergency vehicles across
more than 2,180 public, active at-grade railroad crossings. In response to this
concern, the Washington State Legislature in 2015 appropriated funds to the Joint
Transportation Committee (JTC) to evaluate the impacts of prominent road-rail
conflicts and develop a corridor-based prioritization process for addressing the
impacts on a statewide level.

Funding for this study was provided by Washington cities from their share of the gas
tax, due to concerns about increasing congestion and safety issues resulting from
road-rail conflicts.

This study developed a prioritization process for at-grade crossings based on specific
evaluation criteria that considered local, regional, and statewide policy interests. It is
the first study of its kind, utilizing a data-driven approach to perform a comprehensive
evaluation of at-grade crossings on a statewide basis.

1.1 BACKGROUND

At-grade railroad crossings, where roads cross railroad tracks at the same level, can
typically function adequately while population and traffic levels remain low. As both
rail and road traffic increases, and trains get longer, these at-grade crossings become
more problematic, impacting communities in a variety of ways. The phrase “road-rail
conflict” is used to describe potentially problematic at-grade crossings. Examples of
potential conflicts include the following:

Long and unpredictable travel delays for

both the motorists and freight carriers “Road-rail
Collisions between trains and vehicles or pedestrians conflict” is used
to describe

Temporary increases of emergency response times potentially

The specific legislative direction calling for this study is problematic at-

as follows:

grade crossings.

r
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Second Engrossed Substitute House Bill 1299 (2015), Section 204:

3) $250,000 of the motor vehicle account— state appropriation, from the cities’
statewide fuel tax distributions under RCW 46.68.110(2), is for a study to be
conducted in 2016 to identify prominent road-rail conflicts, recommend a corridor-
based prioritization process for addressing the impacts of projected increases in
rail traffic, and identify areas of state public policy interest, such as the critical role
of freight movement to the Washington economy and the state’s competitiveness
in world trade. The study must consider the results of the updated marine cargo
forecast due to be delivered to the joint transportation committee on December

1, 2015. In conducting the study, the joint transportation committee must consult
with the department of transportation, the freight mobility strategic investment
board, the utilities and transportation commission, local governments, and other
relevant stakeholders. The joint transportation committee must issue a report of

its recommendations and findings by January 9, 2017. (Due date amended by
Engrossed Substitute House Bill 2524, 2016 Supplemental Transportation Budget.)

RAIL AND ROAD ACTIVITY EXPECTED TO GROW

The study arose partly due to concerns raised by cities related to increases in the
frequency and length of freight trains, and the growth of roadway traffic volumes.
Even without proposed export terminals for coal or oil, freight train traffic is
expected to grow substantially. The State Rail Plan (December 2013) projects that
statewide freight rail volumes will grow by 130% to 268 million tons of freight by
2035. The projected increase in rail freight volume will result in increases in freight
train movements in the state. At a minimum, daily freight trains between Seattle
and Spokane are projected to increase by 27 trains or 163% of current levels, and
between Seattle and Portland, by 17 trains or 128% of current levels.

Roadway volumes are also expected to increase over time to serve the additional
travel demand, especially in growing regions of the state, such as the Puget Sound
and Spokane Metropolitan Areas. While the Washington Transportation Plan indicates
vehicle miles traveled may decline per capita, vehicle volumes along many roadways
are still expected to increase. Furthermore, it is expected that auto occupancy and
truck freight volumes will increase due to more emphasis on buses, carpooling, and
urban freight deliveries fueled from online retail sales. This means that while vehicle
volumes are not expected to increase as substantially as train movements, more
people will be traveling in the vehicles and more freight deliveries will be using the
crossings to reach their destination.




JTC Prioritization of Prominent Road-Rail Conflicts | Transpo Group |

MORE TRAINS AND VEHICLES EQUAL
MORE MOBILITY IMPACTS

More and longer trains, coupled with an increase in roadway volumes, will result in
additional traffic delays for people and freight at many at-grade crossings. The Puget
Sound Regional Council’s (PSRC) evaluation in July 2014 of the regional impacts of
increased train traffic found that “gate-down” time, the time which the crossing gates
are down and traffic is stopped, would more than double to about 30 minutes in some
locations and nearly 3 hours in others. For some jurisdictions, crossing closures can
have a ripple effect on the transportation network, causing adjoining intersections and
corridors to gridlock and resulting in an extended period for the network to return to
normal operations after the crossing gates have opened. These traffic delay impacts
result from increasing freight and passenger train traffic, but also from increased
passenger vehicle and truck freight volumes.

The Freight Mobility Strategic Investment Board (FMSIB) and the Washington Public
Ports Association (WPPA) have partnered to prepare an update to the Marine Cargo
Forecast. The forecast will compare the projected level of rail traffic with the capacity
of the major railroad segments in the region, and identify the anticipated capacity
constraints. Information from the Marine Cargo Forecast was not available to be
incorporated into this study, but when available, will enhance the data utilized and
help in prioritizing crossings expected to see a large increase in rail volumes.

GRADE SEPARATION PROJECTS
ARE NOT ALWAYS FEASIBLE

There is a perception that grade separation projects are the only solution to road-

rail conflicts. An average grade separation project can cost a minimum of $20 to

$30 million, with a few projects costing more than $100 million. The City of Seattle is
currently moving forward with an approximately $140 million grade separation project
on Lander Street. Given that many local jurisdictions have multiple crossings within
their boundaries, and a backlog of other infrastructure needs, this cost is often more
than a jurisdiction can finance on its own. Furthermore, the cost of making all of these
improvements statewide would be prohibitive.

A grade separation project may not be the only or best solution for every corridor with
road-rail conflicts. Alternative at-grade crossing investments could be considered that
improve network traffic flow, such as inter-connected signal equipment, or additional
signing and lighting at the crossing resulting in improved operations and safety.

Other technology could be considered that would provide dynamic traffic signage,
predictive crossing closure times, or real-time data on mobile devices so motorists
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can find alternative routes. In cities or regions with multiple crossings, a combination
of complementary investments may make the most sense given the need and
financial capabilities of local jurisdictions, and the unpredictable nature of future train
activity.

For situations where a grade crossing improvement is selected, an evaluation should
be completed to determine if the project removes the need to invest in one or more
adjacent at-grade crossings.

EXISTING FUNDING FOR CROSSING
IMPROVEMENTS IS FOCUSED ON SAFETY

Washington State has two funding programs exclusively focused on improving safety
at crossings. Because grade crossing improvements do not generally compete well
against other transportation improvements, these programs ensure funding for grade
crossing projects because these projects only need to compete against each other.
However, the funding for these programs is limited to small scale improvements.

The Washington Utilities and Transportation Commission (UTC) operates the Grade
Crossing Protection program for which funding has been limited to $500,000 per
biennium. Typical projects are focused on installation of protective devices such as
gates and warning signals. In the 2016 Supplemental Transportation Budget, the
program was increased by an additional $1.1 million to address safety issues at
crossings with high volumes of oil train traffic.

WSDOT administers the federal Highway Safety Improvement Program (HSIP) funded
as part of the Fixing America’s Surface Transportation (FAST) Act, which includes the
Railway-Highways Crossing (Section 130) Program that funds projects at public at-
grade crossings. The funds are apportioned to each state, with Washington receiving
approximately $4.2 million per year through 2020.

Of the $16 billion Connecting Washington spending plan, as much as $245 million will
be spent on projects which include improvements to at-grade crossings.

PLANNING FOR CROSSING IMPROVEMENTS

Crossing improvements are not always included in the normal Metropolitan Planning
Organization (MPO) or Regional Transportation Planning Organization (RTPO) planning
process. Many jurisdictions overlook crossing improvements due to potential project
costs, few outside funding sources, and lack of understanding of other lower-cost
solutions. As part of this study, JTC staff surveyed RTPOs asking about at-grade
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crossing projects, but only eight of 14 RTPOs responded with information. Of those
eight, some often addressed at-grade crossings as part of larger highway projects or
as part of a focus on a single corridor. Some agencies, such as WSDOT and PSRC,
are focusing on corridor improvement strategies, recognizing that one or multiple
improvements in a corridor can improve mobility for the overall transportation system.
Crossing improvements can be part of the strategies that are considered when
identifying corridor solutions to improve traffic flow.

1.2 POLICY INTERESTS

A key objective of the study is to identify the local, regional, and statewide policy
interests of road-rail conflicts. The jurisdictions and stakeholders with an interest in
addressing the impacts of road-rail conflicts include:

The federal government, with the most recent Surface Transportation
Act reauthorization including new funding for freight mobility;

Washington State, as represented by WSDOT, UTC, and FMSIB;

Local jurisdictions, as represented by cities,
counties, ports, and MPOs and RTPOs;

Railroads, represented by BNSF, UP and short lines; and
The trucking industry.

The federal and state governments are primarily interested in high level goals of
congestion relief and safety for both general and freight traffic, and freight mobility
as an important contributor to economic vitality. National and state funding programs
tend to prioritize improvements to the national and state highway systems over
funding local road systems.

Local governments and the local road system experience the most immediate
impacts of road-rail conflicts, including but not limited to traffic back-ups, collisions
at crossings, unreliable access to emergency services, and unsafe connections for
pedestrians and bicycles. Air quality, noise, and general quality of life impacts are also
of concern to some communities.

Ports experience the immediate impacts of constrained freight mobility. Terminal and
inland rail connections can be a major constraint to their ability to efficiently handle
marine cargo and landside rail traffic. Grade crossings are only one piece of the
freight system, however, last-mile connections to ports frequently include road-rail
intersections.
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Railroads also seek to eliminate constraints to cargo through-put. In some rail
segments, grade separation projects in a corridor only improve speed and volumes if
accompanied by closures of nearby crossings.

A significant amount of freight is moved by trucks on state and local roads. The
trucking industry experiences all aspects of road-rail conflicts, from traffic back-ups,
reduced access to first- and last-mile connections, and exposure to safety risks.

1.3 RECENT STUDIES

A number of recent studies analyzed road-rail conflicts in Washington State and
identified impact mitigation opportunities. These studies were reviewed to understand
items to consider when evaluating road-rail conflicts on a statewide basis. Each of
the studies prioritized crossings or crossing improvement projects in order to identify
funding needs.

WASHINGTON STATE FREIGHT ADVISORY
COMMITTEE, “WASHINGTON STATE FREIGHT
TRENDS & POLICY RECOMMENDATIONS”

In 2013, FMSIB convened the Washington State Freight Advisory Committee (WSFAC)
made up of public and private freight stakeholders. The WSFAC’s report discusses
trends, challenges, and recommendations for each freight sector. In addition, the
WSFAC compiled an inventory of grade separation projects, which improve “first
priority” and “emerging” at-grade rail crossings. The inventoried projects were
submitted by MPOs and RTPOs based on their regional prioritization processes. Only
crossings of mainline railroads within city limits and on streets identified as part of the
Freight and Goods Transportation System were considered.

The prioritized projects submitted by MPOs and RTPOs were grouped into two
categories. The “first priority” crossing category included only projects addressing
crossings of heavily-used roadways and were limited to near-term projects with

at least some funding. The “emerging” at-grade rail crossing inventory included
crossings with expected growth in truck traffic and projects in earlier stages of
development (likely to proceed after 2020).

The inventory included $1.1 billion in projects prioritized by MPOs and RTPOs, with
many projects not yet costed out. A few of these projects were funded by the 2015
Connecting Washington Act. This study is notable for its linkage of projects and
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crossings and the overwhelming cost of inventoried projects, demonstrating the need
for a prioritized approach to funding.

In 2016, the WSFAC reconvened, staffed by WSDOT in collaboration with FMSIB

to prioritize freight projects. For this process, the two agencies initiated a call for
projects from cities, counties, ports, and tribes. The projects were screened and
prioritized based on regional support, funding eligibility, remaining funding gap, and
scheduled year for project start. Of the $6.3 billion in eligible projects submitted, only
ten projects included elements addressing road-rail conflicts.

PSRC GATEWAY PACIFIC TERMINAL STUDY

Grade crossings have received increased attention in the last few years due to
proposals for oil and coal terminals served by rail. In 2014, the PSRC commissioned a
study of the impacts of the increased train traffic serving a proposed SSA Marine coal
terminal at Cherry Point in Whatcom County. The study found that the 18 new trains
per day passing through the four county region would have both benefits and costs.
Benefits would include upgrades in rail capacity that would help the Port of Seattle
and provide additional in jobs. Costs would result from increased traffic delays and
declines in property value.

The PSRC study focused on 70 crossings of the BNSF mainline which would serve
Cherry Point. The two-step process first conducted a city-by-city analysis and
narrowed the list to 34 crossings, or “mitigation opportunities,” based on two criteria:
traffic delay due to crossing gate-down time and the impact of increased freight traffic
on property values.

The second step collected data on the 34 crossings based on a broader set of criteria
(truck volumes, rail freight class/volumes, impacts to emergency services, annual
accidents, impacts to environmental justice, and pedestrian activity). Most of these 34
crossings receive a high priority ranking using at least one criteria.

This study is notable for demonstrating the importance of choosing a limited set of
criteria to narrow a list of potential investments, the analysis of individual cities, and
measurement of traffic delay by calculating gate-down time.

SKAGIT COUNCIL OF GOVERNMENTS
RAIL CROSSING STUDY

In January 2016, the Skagit Council of Governments released the Rail Crossing Study,
which evaluated all 56 at-grade crossings in the county. The study evaluated the
impacts to local roads from increased future train traffic at all at-grade crossings. It
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included data on existing and future train and traffic volumes, the crossings, vehicle
queueing, impacts to emergency services, and safety. A list of priority projects was
developed based on impacts to traffic delay, freight delay, and safety, among other
concerns.

Similar to this study, the Rail Crossing Study assembled data from various sources
for each at-grade crossing to identify potential impacts from existing and future train
traffic. The study provided potential solutions to address those impacts, including
localized solutions for each crossing as well as more network-based mitigation
measures, such as Intelligent Transportation Systems (ITS).

WASHINGTON UTILITIES AND TRANSPORTATION
COMMISSION, AT-RISK CROSSINGS,
OIL BY RAIL LEGISLATIVE STUDY

In 2014, theUTC undertook a study of public railroad-highway grade crossings along
oil routes. The 2015 summary of the study describes a process which narrowed a list
of 347 crossings on oil routes to 14 crossings that are under-protected and would
benefit from additional investments in protections, separation or closure. This study
is notable for the UTC’s on-site, in-depth analysis of safety issues at individual grade
crossings.

FMSIB AND WPPA, 2016 UPDATE TO
THE MARINE CARGO FORECAST

The Legislature required the JTC study of road-rail conflicts to consider the results of
the updated Marine Cargo Forecast being jointly conducted by FMSIB and the WPPA.
The 2016 forecast update is expected to include information about rail capacity
needs to accommodate forecasted increases in freight rail traffic. The forecast update
is expected to be completed by the end of 2016, so information was unable to be
included in the study. However, the information may be useful to include at a later
time, depending on the next steps beyond this study effort.

1.4 STUDY OBJECTIVES

The purpose of evaluating prominent road-rail conflicts and developing a prioritization
process was to identify at-grade crossing locations that impact the movement of
people, goods, and services. Through feedback from key stakeholders and the
legislative direction, the following objectives guided this study.
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An understanding of the current and future mobility, community
impacts, and safety problems at-grade crossings in the state;

An understanding of state, local, and private entity policy
interests in improving at-grade crossings;

Consideration of how a data-driven analysis of crossing impacts can
be used in a corridor-based project prioritization process; and

A criteria-based decision-making process for prioritizing
statewide investments in at-grade crossing solutions.

These objectives helped frame each of the study tasks. For example, compiling an
inventory of statewide crossing data improved understanding of the extent of current
and future problems at crossings. The prioritization process included criteria that
reflect state, local, and private policy interests, and acknowledged the importance of
freight movement, emergency response routes, and the general mobility of goods and
people. The analysis of crossing impacts included an evaluation of corridor strategies
that could help address impacts at a single crossing or potentially help address
impacts at multiple crossings. Finally, the resulting list of prioritized crossings used
criteria to assist policymakers in understanding the magnitude of needs and potential
priorities when considering crossing investments on a statewide basis.

1.5 STUDY APPROACH

The study developed and incorporated a data-driven approach to evaluate and
prioritize crossings throughout the state as shown in Figure 1. It started with
collecting and reviewing available data for crossings. Data gaps and inconsistencies
were identified, such as where no data existed or where data quality was in question.

Figure 1. lllustration of the Study Approach

Collect and Identify Data Gaps/
Review Data Inconsistencies

Analyze Information & I_Z}e_v_elop
Test Prioritization Options Prioritization
Framework

Chapter 1 9



/- | Transpo Group | JTC Prioritization of Prominent Road-Rail Conflicts

A prioritization framework was then prepared to analyze and test

Products of various evaluation criteria and scoring methodologies to understand
this study: the magnitude of crossing needs. To assist in the overall prioritization
- Database process, a crossing database was created along with an online

of at-grade mapping tool to store and display the results of the prioritization
Crossings effort.

- Online

The work was guided by an eleven-member Advisory Panel made

up of representatives of agencies and organizations across the

state. The Advisory Panel met four times throughout the study - in
May, August, September and November — and provided policy and
technical guidance on the identification of the evaluation criteria used to determine
crossing priorities, development of the database and the prioritization process, how to
maintain a statewide perspective, how the tool developed in the study might best be
used and maintained in the future, and potential findings and recommendations from
the study.

mapping tool

Additional support and direction was provided by a Staff Work Group made up of
legislative staff and staff of the Advisory Panel members. While these groups provided
valuable input to the consultants, the findings and recommendations are those of the
consultant team.
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Paul Roberts city of Everett, AWC
Sean Guard city of Washougal, AWC
Lisa Janicki Skagit County, WSAC
Al French Spokane County, WSAC
Kevin Murphy skagit COG
Ashley Probart FmsiB

Dave Danner utc

James Thompson wprpPA

Ron Pate wspbot
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Sheri Call Washington Trucking Association
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Dave Catterson awc

Gary Rowe wsac

Jason Lewis utc

Sean Ardussi PSRC

Kyle McKeon wspoTt

David Biering wspoTt

Matt Neeley wspoTt

Jason Beloso wspot

Chris Herman wppA

Steven Ogle poE

Hayley Gamble senate Transportation Committee
Jennifer Harris House Transportation Committee
Paul Ingiosi House Transportation Committee
Jackson Maynard Senate Republican Caucus
Hannah McCarty Senate Democrat Caucus

Debbie Driver House Democratic Caucus

Dana Quam House Republican Caucus
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2 PRIORITIZATION PROCESS

The prioritization process utilized a wide range of criteria to create a data-driven
approach to evaluating crossing locations. Evaluation criteria were critical to
understanding the differences between crossings, and to rank the Top 300 crossings
in the state. This chapter outlines the specific details regarding the prioritization
process used in this study.

2.1 CROSSINGS, CORRIDORS,
AND PROJECTS

The focus of the study was the evaluation of individual “crossings,” however
“corridors” and “projects” are also discussed to understand how they could be
considered in the prioritization process. Each term is distinctly different as a corridor
could contain multiple crossings, and one crossing could contain multiple projects.
Developing solutions to road-rail conflicts would lead to an identification of a project.
A corridor strategy could identify one or more projects to improve traffic flow at
multiple crossings. The following defines each term and confirms how each relates to
one another.

Crossings are the intersection of roads and rail lines. The prioritization process is a
data-driven approach, and the data sets used in the prioritization process are linked
to discrete geographic points located at these road-rail crossings. In other words, a
crossing database becomes the location where the data is stored to evaluate road-
rail conflicts. Each crossing has its own characteristics that can have various levels of
impact on the full transportation system.

Corridors represent groupings of crossings, often along the same rail line or multiple
parallel lines with a common road crossing. Crossings on the same rail line will also
have the same level of train activity, leading to interrelated impacts along multiple
crossings. Corridor-based metrics are not intended to evaluate mobility of trains along
the rail corridor, but rather how train movements impact the surrounding roadway
transportation system, and the movement of people and goods through the roadway
corridors in each community.

Projects that address road-rail conflicts typically are roadway improvements and can
be implemented at individual crossings or at a corridor level. The needs of individual
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crossings can be determined by looking at specific crossing criteria. Identifying
solutions takes a broader view of the corridor. For example, a grade-separation
project could shift roadway traffic away from several other crossings and so this type
of project is a corridor-based solution addressing the needs of several crossings.

One of the original objectives of the study was to consider a corridor-based
prioritization process. However, to introduce a corridor-based prioritization without
exploring solutions, identifying specific projects, engaging project teams from
multiple juristictions and engineering disciplines, or knowing funding parameters, was
challenging and potentially premature. This study compiles the database of crossings
and ranks them according to needs. The database and crossing prioritization tool
helps policy makers, state agencies, RTPOs and local jurisdictions to understand
crossing impacts, leading to the next step of project identification and corridor-based
solutions.

2.2 THREE CATEGORIES
OF CRITERIA

The database contains detailed characteristics, or information, about each of

the 2,180 public, active, at-grade crossings in the state. A select number of the
characteristics that describe each crossing can then be used as evaluation criteria
to analyze crossings. Evaluation criteria were grouped into categories as illustrated
in Figure 2: mobility, safety, and community. The three common categories represent
shared values in the transportation industry, and have been regularly applied in other
funding or prioritization processes. The categories are also inter-related, for example,
as population and employment density increase, mobility and safety impacts might

Figure 2. Three Common Categories Used to Evaluate Crossings

» MOBILITY How does the
crossing impact the mobility of
people, goods, and services?

@ (\ » SAFETY How does the crossing
' 0) BN g . impact public safety?
¥ ./ » COMMUNITY How does the

crossing impact the community
AFEN St and local economy?
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evaluate solutions
to road-rail conflicts
on a corridor basis.

be more pronounced. For purposes of this prioritization process, mobility criteria are
weighted more heavily at 50% of the final score, with safety and community receiving
weightings of 25% each. As will be discussed later in section 2.6, the weighting is
designed to focus the prioritization results on mobility impacts, while still recognizing
the importance of safety and community needs.

RELATIONSHIP WITH OTHER PROGRAMS

The three evaluation categories of mobility, safety and
community reflect shared values in the state and national

Local planning transportation industry. Many policies and programs at
organizations can state and federal agencies, as well as transportation-
use this tool to related professional organizations are centered around

these three categories. For example, mobility, safety, and
economic vitality are three of the six Washington State
Transportation System Policy Goals. Listed below are
other groups, guidelines, and programs that list these
categories as top criteria:

Washington State Freight Mobility Strategic Investment Board
Washington State Transportation Improvement Board

California Public Utilities Commission for Rail Crossings Prioritization
FHWA Railroad-Highway Grade Crossing Handbook

USDOT TIGER Program

MOBILITY EVALUATION

Based on the study objectives and feedback from the Advisory Committee, the
central focus of the study and prioritization effort was on mobility. This was not
intended to diminish the importance of the other two evaluations (safety and
community). The crossing’s impact on mobility of people, goods, and services was
considered the driving force to address road-rail crossing impacts. In many ways,
the different metrics within the crossing database were either directly or indirectly
related to mobility metrics. Greater roadway traffic volumes (a mobility-related metric)
would increase collision risks at crossings (a safety-related metric) and increase
impacts to air pollution (a community-related metric). Furthermore, the level of detail
of mobility metrics found in the database of crossings matches the intended use of a
statewide tool. As discussed below, a primary focus on improving safety-related and
community-related impacts would require site specific analyses not possible for a
database of 2,180 at-grade crossings.
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SAFETY EVALUATION

High-level safety data, such as historical collisions, type of safety equipment present,
and proximity to emergency service providers, were incorporated into the evaluation
to assist in prioritizing the crossings. This safety data, in combination with the

other criteria, is meant to highlight comprehensive crossing impacts. The inclusion

of indicators of safety impacts strengthens the mobility-

focused methodology. The combined strength of these

categories recognizes that traffic volumes alone do not The prioritization

tool is meant to
compliment existing
safety programs.

adequately represent a crossing’s impact on the pubilic.

The safety data may be considered “indicator data” pointing
to locations requiring further safety analysis, but cannot be
used on their own to diagnose safety-related problems.

Detailed safety data for individual crossings is very limited. WSDOT and UTC have
funding programs and processes in place to investigate, evaluate, and implement
improvements primarily focused on locations with past collisions or where crossing
geometrics do not meet existing standards. The crossing database and prioritization
tool in this study is intended to complement rather than replace these existing safety
programs and processes.

COMMUNITY EVALUATION

High-level human health and economic metrics such as population and employment
densities, socio-economic indicators, emissions, and noise, were also incorporated in
the prioritization process. The combined strength of these categories recognizes that
traffic volumes alone do not adequately represent a crossing’s comprehensive impact
on the local community. Like safety data, these community metrics were considered
“indicator data” related to health and the economy, and the quality of life impacts at
congested at-grade intersections.

Community impacts are important and hard to quantify. For example, the crossing
may be considered critical to the development potential of specific areas, or it may be
near care facilities whose patrons are especially sensitive to air pollution. The ranking
of projects is intended to highlight crossings with the greatest overall impacts from a
high-level statewide comparison. Local communities and MPOs will need to develop
project solutions to address specific community-related needs of the area.
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Figure 3. Overview of the Prioritization Steps
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2.3 PRIORITIZATION APPROACH

The prioritization approach included a preliminary screening process of the 4,171 total
crossings statewide followed by two steps as illustrated in Figure 3. The first step
was meant to “filter out” railroad crossings that did not meet defined thresholds and
create a manageable number of crossings to evaluate in more detail. The second step
“sorted” the remaining crossings by the evaluation criteria to create a ranked list of
crossings.

The two step prioritization process helped address the fact that detailed data was
not available for all crossings. The existing data came from a wide variety of sources
and the Staff Work Group acknowledged that some level of “scrubbing” or cleaning
of the database would be needed to complete the final stage of prioritization, as well
as collection of additional data. The objective of the second step was to reduce the
number of crossings that would receive a detailed evaluation, due to the resources
that would have been needed to collect and test the various data sets for all 2,180
study crossings.

2.4 PRELIMINARY
SCREENING PROCESS

There are 4,171 railroad crossings i