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~ SECTION'I: INTRODUCTION
The Kansas Study

Background. The United States Department of Transportation (USDOT) has put renewed
emphasis on closure of rail-highway grade crossings. In 1991, the Administrator of the Federal
Railroad Administration (FRA) established a goal of closing 25 percent of all grade crossings in the
USA. Several states are considering state legislation to mandate grade crossing closure and/or to
make the process easier or more palatable to those affected. A few states are achieving success by

making funds available to local communities as an incentive to close grade crossings. Some major
railroads have expressed a willingness to also contribute funds to communities that close grade
crossings.: There are bills pending in Congress to provide federal funds as an incentive to close grade
crossings. This is-an ideal time for a study in Kansas to make recommendations for a state program
that will take full advantage of the existing momentum for closure and be in a position to make use
of the fedéral and railroad funds that may be available as an incentive to closure. Kansas State
University (KSU) received a grant for such a-study. This report documents the results.

Objectives of the Kansas Study.
' The following objectives were initially set forth: .

1. To ﬁnd a model for Kansas that will enable the state to follow an orderly process that will have
a high probability pf success in closure of highway-rail grade crossings in the state of Kansas.

‘ - 2. Toensure that the process is acceptable to a wide range of state and local agencies by obtaining

their input and views on acceptable trade offs.
3. To ecnsure that the state is in a position to take advantage of any incentives that m1ght be
available through existing or future federal laws or state statutes. '
4.  To develop a final report that will be a resource document on a uniform and systematic
' procedure for identifying closure candidates, collecting and analyzing data, 1dent1fymg
effective 1ncent1ves and documenting steps for getting crossings cIosed ‘

Scope of the Kansas Study. The scope was described as follows: “The study wﬂl do areview

of literature on the subject of grade crossing closure, review reports of ex13tmg committees and task

forges that are addressing this issue, review the recent Missouri study, identify key state agencies.

and personnel survey these key persons by both mail and personal interview, review the current state

statutes and-closure process, review other states' programs, develop criteria for closure, recommend

the level of incentives that could lead to success, deveIop a closure process and write a final report
that will be a resource document on the process.”

S_p_‘eciﬁc_ Tasks.
The following speciﬁc‘tasks were S‘peciﬁed-:

1. Review the study work plan with the KDOT monitor and/or. personnel in the rallroad
coordinating section of the Bureau of Design.



2, Form a study advisery committee of key state people with KDOT input.

3.  Develop asurvey and survey protocol to obtam mput from a wrde range of state agencies and
" local government. :
4.  Review literature on the. natronal 1n1t1at1ve prev10us studies, and specific criteria developed

by other states,
5. Conduct a survey of state and local personnel
6. . Analyze the survey data.
7.  Write a final report that W111 be a resource document for achieving grade crossmg closures in
- Kansas.

'SECTION II: REVIEW OF LITERATURE
The National Initiative: Overview

Throughout this report, grade crossing consolidation willbe used as the preferred, descriptive '
term for closure of unnecessary grade crossings. This terminology is in conformance with the
national initiative to close mmecessary grade crossings in the USA as set forth in the Guide to
Crossing Consolidation and Closure. (Guide) 'As stated in the guide: Terms such as-"crossing .
- closure” and "crossing elimination” have two shortcomlngs (USDOT 1994):

1. they convey an incomplete image of what is involved in closing a crossing; and,
2, they gererate connotations of something bemg taken away ‘

The Guide sets forth the most 1mportant beneﬁts of consohdatmg unnecessary grade crossmgs

(USDOT 1994):

o fewer intersections at which coliisions between motor vehicles and trains can OCCur;

»  removal of a potential safety hazard at a cost that is often only a fraction of the cost of warning
signals and gates; - -

»  redirection of limited resources to the rernamlng crossings which have the greatest public -
necessity; and :

> areduction in the number of at- grade crossings which may need costly 1mprovements or grade
separation in the firture to accommodate high speéd rail operations.

A Natjonal Conference of State Railway Officials/Railroad Industry' Ad Hoc Committee
(NCSRO) report nghway-Raﬂ Crossing Eltmination and- Consohdatlon A Public Safety
Issue(NCSRO) glves a more detailed list:

A. Safety, economic and societal benefits: -

> When a crossing is eliminated or closed, trafﬁc can be rerouted to another Crossing wrth‘
a better warning device or a grade separation, reducing or eliminating the potential for -

train-vehicle collisions and casualties. The potential for derailments is also reduced.
> The potential to upgrade warning devices or construct a grade separation at an adjacent
_crossing will often increase due to add1t10na1 Average Daﬂy Traffic (ADT) rerouted
. from the closed crossing. ' .

> As higher priority locations are addressed with 1mprovements under the grade crossing

- imprevement programs, it becomes more difficult to improve the remaining crossings.



With a smaller crossing inventory base, state program managers can more effectlvely.
utilize limited financial resources. :

> Remaining street systems and crossing surfaces canbe mamtamed ata hlgher level with
limited financial resources.
» . The sounding of train whlstles or horns is no longer required, thereby reducing noise in
the community. '

» - Crossing blockage can be reduced at the remaining crossings if switching and passmg :
operatlons can be concentrated in areas with no crossings. :

In addition to public and railroad safety and operating benefits, potential cost savings can be
~ identified that can justify expenditures for crossing elimination and closure projects., These
include improving adjacent crossings, constructing alternate accesses, and providing other
incentives that may be negotiated. Followmg are some of these items that can be quantified
in 2 cost-benefit analysis:

(1) Benefits to railroads:

»

»

The railroad does not have to ma:mtam as many crossing surfaces.

* Track/ballast/drainage probIems at eliminated and closed crossmgs are

eliminated.

Expenses for maintenance of passive and active warhing devices and whistle
boards are eliminated. ‘ |

Facilities. on' the railroad right-of-way, such as culverts and ditches, can
sometimes be retired, and vegetation control can be reduced to cover the track
area only. : e
Crossing elimination and closure can allow for fulI usage of railroad operating
capacity, reducing crossing blockage and site restrictions and the need to break
up trains. This is partlcularly true at multiple track locations.

(2) Benefits to highway agencies:.

Lk

Its responsibility to maintain trafﬁc control devices, such as pavement markings, .

advance waming signs, and speed reduction measures, can be eliminated.
Streets can be closed, tumed into cul-de-sacs, or reduced in functional

~classification.

Traffic is rerouted to major systems, reducing the adverse traffic and related
Impact on local streets. .
While difficult to quantify, noise emissions associated with crossmgs including
whistles and highway traffic, can be eliminated. _
The closed crossing can be removed from the statewide priority | hst freelng up
TEsSources for other priorities. :



‘SECTION III: BACKGROUND AND REVIEW OF RECENT FEDERAL INITIATIVES

The federal program of categorical grants to upgrade waming devices and improve safety at
grade crossings began in 1973. From the beginning, states had to develop priority lists of grade
crossings to ensure the money was spent on the most “hazardous" grade crossings. During the past
20 plus years, improved grade crossing agnahzatlon and public education programs have helped cut
grade crossing accidents and casualties in half.. The program has been one of the country s most
successful ‘highway safety programs. :

In recent years, however, decreases in the accident rate and fatalities have ceased. In 1993,
over 600 people died and over 1,800 sustained injuries in 4,892 grade crossing crashes. (NCSRO).

- About one-half of the fatalities occur on low-volume rural roads where traffic does not justify costly '

signal systems. More disturbing is that most of the other fatalities occured at those public grade

' crossings with automated warning devices. All of these statistics indicate that a different approach

is needed. Consohdatmg and eliminating grade crossings is the loglcal next step. -

Beyond highway safety there is another strong argument for consohdatlon and elimination of :

*grade crossings. The country needs a strong railroad industry to maintain a healthy economy. Qur .

infrastructure must accommodate faster, more sophisticated trains and higher train densities as the

rail industry meets the public demand for faster, more efficient and more reliable transportation of
goods and people. - Consolidation and ehmmatlon of grade crossings. will enhance national goals of
having a safe and efficient intermodal transportation system. Both the rail and highway modes must

play major roles. However, neitherwill reach their full potential unless significant strides are made

in the area of grade crossing consolidation and elimination.

Nationwide, grade crossings average two per mile of railroad track, which may increase to 10
permile in heavily congested areas. (NCSRO) Many of these grade crossings canbe ehmlnated with
little or no adverse effect on the motoring public.

The concept of consohdatmg or.eliminating unnecessary and ha.zardous cTossings is not new.
(NCSRO)

The Manual on Uniform Traffic Control Devices states that any highway grade crossmg for
which there is not a demonstrated need should be closed.

The Traffic Control Devices Handbook states that the first alternative to be 'investigated for
improvement of a grade crossing is whether or not the crossmg can be eliminated by either
removmg the roadway or the railroad... :

The Railroad-Highway Grade CrossmgHandbook states that the first alternative that should -
'always be considered for a railroad-hi ghway at-grade crossing is elimination. '

There can also be benefits to local communities. However, it must be recognized that local
residents generally respond negatively to any grade crossing elimination, and the benefits. must be
"sold" with good "pubhc relations” techmques To promote grade crossing consohdatlon, alternate



routes must be improved to increase traffic flow and reduce accident potential. A subsidy or cash
grant to the local government entity is often helpful. There may be many other benefits to specific

~ communities beyond the two which-are universal--safer alternate routes and improving the local -

economy--which tend to be community and/or site-specific. There is no sure fire formula for

success. Russell has long pointed out that grade crossing consolidation is as much a pubhc relatlons

issue as a traffic engmeermg issue. (Russell, et. al.)

The Federal Railroad Admimistration is encouraging a 25 percent reduction in the
approximately 280,000 public. and private grade crossings. However, accomplishing any
significant reduction will take the combined and dedlcated efforts of states, political
subdivisions and railroads.

Selection of Crossings :

A corridor approach should be universal. When a recommendation to consolidate one or more
g-rade crossings is one of several elements of a rail corridor grade crossing safety improvement
project, the consolidation portion of the plan is often more acceptable to the political subdivision
1nv01vcd than targeting a single grade crossing for closure. The desirability of the corridor approach
to achieve the most effective use of grade crossing safety funds, and as the most effective way to
approach grade crossing consolidation- has been recognized  for years by several
professmnals(RusselI et al). ‘Some states still have not adopted this approach, nevertheless, no
opportunity should be missed. Several successful case studies have shown that consohdatlon

- projects can also come from the following sources: (Guide)

> teview by a diagnostic team of a rail corridor,
»  recommendation by federal or state safety inspectors,

~»  signalization of an adjacent crossing,

»  r1esponse to a serious accident or series of accidents,
».  planning of a track rehabilitation project,

»  reports by train engineers of "near misses",

»  suggestions from Operation Lifesaver volunteers,

> planning for high-speed passenger service,

»  request by a town or city for crossing upgrades, and
»  recommendation by railroad safety committees.

No matter how crossings or corridors are selected, a local traffic study is essenual Proposals
for grade crossing consolidation must include a highway, traffic flow and safety study by
qualified professionals—preferably an experlenced traffic engmeer This is essential to ensure
that public safety is not compromlsed :

Loeal govemments have legitimate concerns regarding closure. These concemns must be
recogmzad ‘The NCSRO report lists four concerns that are important and must be addressed:
> If alternate access is mot available to handle the additional traffic adequately,
countermeasures must be considered, such as improving an adjacent crossing,
construeting an access road, or building a grade separation. (The costs associated with
these countermeasures must be weighed against the potential benefits). ‘



> Traffic pattems on other roads may be affected, and capacity or traffic control
. improvements may be required, especially if truck traffic is involved.
> The economic impact to roadway users must be considered, especially where
commercial facilities are involved. . If a business is adversely impacted, finaneial
incentives may have t0. be considered to win support for the project. Additionally,
restrictions on road access could lower property values.
> Emergency access may be the most important issue,in some cases. Local fire safety,
enforcement and planning ofﬁc1als should be consulted.

Authorlty for Closure and Local Approval

As presented in the NCSRO report: "Highway rail crossing safety respons1b111ty is vested in
a variety of agencies including state regulatory agencies, such as public service commissions-and
public utilities commissions, and state transportation departments In some jurisdictions, authority
to open and close crossings is vested in the local government.’ '

' Table | shows the speciﬁc_ entity responsible for opening and closing crossings in each state.
The responsible entities may be regulatory commissions, administrative agencies, local road
jurisdictions, or some mix of these three. The F ederal government exercises no legal authortty over
grade crossings.

To help explain the process of closmg public grade crossmgs states can be d1v1ded into two
groups: (Gmde)

1. states that have broad authority to order a crossing closed on any public road; and
2.  states that reserve for political subdivisions that exclusive authonty to close crossings on
locally maintained roads. .

It must be kept in mind that authority to close grade crossings will not in itself result in closure.
Even when arguments showing a grade crossing to be unnecessary are presented before an authority
such as an administrative law judge or hearing officer at the state level, the outcome most often will
favor the local government position. (Guide) Thus, local approval is crltlcal'

Many'states have authority over grade crossings on their state highway system. However, the -
majority of the opportunities to consolidate crossings are on local roads and streets Over which many
states have no jurisdiction. Nevertheless, case studies have shown that a strategy that includes
securing local agreement will enhance oppor'tun1t1es to ccnsohdate grade crossings regardless of
their location.

As stated in the Guide: “The reason is that even states that have the legal authority to close
grade crossings on local streets seldom exercise this state power in the face of local opposztmn -
Thus, to close a public grade crossing, the key is local agreement or absence of local opposition.”

“"Based on the above knowledge, it is essential to recognize that the ﬁrst step to an

effective strategy to consolidate unnecessary grade crossings is to recognize that the

approval process is a process of negotiation."



Table 1. State Respdnsibilitiés to Open and Close Public Crossings
' ~ (Source: NCSRO Report) :

Regulatory Comm_lssmns Adrmmstratzve Agencies Local ]u_ri_sdictions 3
| Alabama | Alaska Georgia
Arizona. Arkansas Indiana*
California - Conmecticut JTowa
- Colorado Delaware Kansas
Idaho! District of Columbia Louisiana
Tllinois ‘ Florida | Mississippi’
Minnesota' - Idaho' Montana
Missouri Indiana* Nebraska
Nevada Kentacky North Carolina
New Mexico Maine South Carolina*
North Dakota | Maryland Tennessee*
Ohio® Massachusetts Texas®
‘Oklahoma Michigan West Virginia
Oregon ™ Minnesota
|l Pennsylvania Missourt
Rhode Island Mississippi’®
Washington { New Hampshire
New Jersey
- New York -
South Carolina*
- South Dakota
| Tennessee*
| Texas*
Utah
‘Vermont
Virginia
Wisconsin
Wyoming

States whose regulatory commissions have authority to close crossings and whose admimstrative
agencies have authority to open Crossings.

? A state whose regulatory commission has autherity to closc crossings, but requires the approval
of a local judicial court.to open a new crossing.

3 A state whose adm1msu-atxve agency has authority to close crossings and whose locaJ Junschctmns
have authonty to open crossings.

* States whose administrative agencies and local jurisdictions have responsibility to close crossings.



Model Approach Recommended in the Federa_l Railroad Administration Guide

The Guide presents a modetl approach to grade crossmg consohdatlon which is paraphrased
below (USDOT 1994). :

1. Screen Prolects

> Safety and redundancy. Considering both safety and redundancy is a good first test.
The approval to close a grade crossing seldom is based solely on safety, i.e. ehm:lnatmg(
hazards. The most successful also consider public necessity and convemence and
provide viable alternate routes.

> Traffic safety. 1t is important that the motoring public be diverted to a safer grade
crossing via a safe conneeting roadway with adequate capacity. A traffic engineering
study is a critical element. ' o ‘

"2, Know the Local Commumty :
> Prof le of the local community. Critical factors:
> the layout of local streets;
» - - traffic patterns and amount of traffic;
emergency vehicle routes (fire, police, rescue);
the impact on neighborhoods, businesses, and schools;
commutity perception of the railroad (favorable unfavorable, neutral)
warning devices at adjacent crossings;
the form of local government and administrative procedures;
local needs (incentives the railroad or state can offer in exchange);
alternative crossings for closure; - -
» - miscellaheous information, such as background of key d60131on~makers, local
g culture and practices (formal or informal), etc.

Yy Y ¥Y v ¥

¥

T

Failure to address any of the above local concerns could result in rejection of an otherwise
meritorious proposal. ' :

3.  Use State and FHWA Guidelines.
Make local officials aware of state and federal gmdehnes for grade crossings that should be
closed. Federal gl.udehnes in place since. 1986 are as follows: (Grade Crossing Handbook)

»'  Mainline. More than 4 crossings within a 1 mile segment.
> Branchline. Less than 2000 ADT more than 2 trains per ‘day; alternate crossing within
Q. 25 mlle

Also, it is the position of the FRA that transportation planners should identify and consider the

following types of crossings for possible elimination: (NCHRO)

> crossings where a high number of collisions have occurred;

> crossings that occur where the road crosses railroad tracks diagonally, or any crossing
with reduced sight distance (e.g., where track is curved) or reduced visibility, even if
only seasonally; . |

> adjacent crossings when one is being upgraded or grade-separated;



> several adjacent crossings when a new one is being built;

»-  private crossings for which no responsible user can be identified;

»  private crossings for which the user is unable or unwilling to fund improvements (and
~ alternate access to the other side of the tracks is reasonably available);

o complex crossings where it is difficult to provide adequate warning devices or that have

severe operating problems (e.g., multiple tracks, extenswe switching operations, long
- periods of blocked crossings, etc.). '

Use Volunteers, Particularly Operation Lifesave Personnel
An extensive list is presented by the NCSRO committee report and is presented below.
> Public Ofﬁcmls : :

(1) state highway personnel respons1ble for admmlstenng the crrade crossing
improvement programs; -
(2) stateregulatory agency personnel (where apphcable) Insome states, the utilities
commission has the authority to close crossings, and hold hearings, etc.;
(3} local admlmstratlve officials, such as mayors, city councﬂmen and county
' commissioners;
(4) local public works and planning officials--e.g., dlrectors of public works city
 traffic engineers, and city planners;
(5) state and Jocal emergency officials, mcludmg enforcement and fire departments;
(6) local school and school bus officials. '
> Private Industry:
(1) any industry or company m the area that relies on the crossing for customer or
employee access.
> Railroad Pe_rsonnel _
(1) public projects personnel who coordinate Section 130 projects with the state;
(2)  local operating persomnnel, such as the trainmaster or railroad superintendent;
(3)  local maintenance personnel, such as the roadmaster or signal supervisor; and
(4)  safety committees, such as: Operation Lifesaver (OL). Often, committee
members, such as railroad officials and locomotive engmeers are aware of
Crossing ‘elimination and closure candldates
»  Community Allies:

. Because community agencies often have the final decision, it is important to obtain_
public support for crossing closures: Those directly involved in the closure evaluation
process arecritical to the planning and implementation processes, but others can provide
valuable support, particularly political, to these efforts. Potential allies may include:
(1) Operation Lifesaver (OL) presenters and committees, who often have already -

contacted members in the community or area and are aware of strategic political
- contacts, closure candidates, and so on; :
(2) police agencies, partlcularly if they have been 1nv01ved in a grade crossing
: collision investigation; '
(3)  rail-served industries, such as grain elevator companies, that may improve their
operations by closing a crossing;



@

®
(©)

Incentives

local groups, such as Mothers Against Drunk Driving (MADD), National Sa_fety

- Coungcil Chapters, etc., that have a common interest In safety matters;

pnvate citizens who may have a personal interest in closing a crossing to
eliminate whistle noise or to reduce traffic through a nelghborhood

" school boards and school bus companies which have a vested interest in crossing

safety and can be supportive of closure efforts.

Railroads have more flexibility than states in offermg incentives. The Guide lisis the
incentives that were offered in case study projects: ‘

> cash payments that could be applied to any cornrnumty project

»  upgrading of adjacent crossings without any cost to the town;

> transfer of land parcels from the railroad te the town; '

> street improvements; . '

> construction of connecting roads to link remaining crossings;

> trammg for school and local- pubhc safety officials to give Operation LIfesaver
presentatlons '

- Some states have passed legislation allowing them to provide incentives. This will be
discussed _in a later se‘ction of th_e report.

10



SECTION IV: STATE PROGRAMS

The NCSRO study conducted a 50-state survey of laws, policies and practices relating to grade
crossing consolidation. An appendix to the NCSRO study final report lists detailed closure,
legislation and procedures from several states. A contact person for each state is listed. These will
not be repeated here. A summary of s1gmﬁcant findings, paraphrased from the NCSRO report
foIlow (N CSRO)

State laws vary widely. Even those with vested autherity to order the elimination of grade
crossings can encounter difficulty unless there is local agreement. Some states, such as Kentueky
. (where the Kentucky Transportation Cabinet has autherity to close all public grade crossings used

by fewer than 4,000 highway vehicles per day), have used their authority as a negotiating toel togain -
cooperation from railroads and locals.. As of the writing of the NCSRO report, they had never found -
1t necessary to exercise the authority.

. Oregon. The Oregon Public Utilities Commission (PUC) has exclusive legal authonty to close
 public grade crossings wherever possible; They have exercised this authority to close morethan 250

- grade crossings between 1974 and 1992.

Before selecting candidate grade crossings, Oregon PUC considers:

> the closure's potential impact on business;
> the availability of access for emergency services;
> the ayailability and convenience of altemate routes.

Oregon PUC also involves local officials in the dec1510n—makmg process even though it doesn't
have to do so.

In April 1994, the state of Oregon gave the PUC power to "alter, relocate or close farm or
private grade crossings on railroad lines designated as high-speed rail systems.™ The same bill gave
the Oregon Department of Transportation (ODOT) authority to use eminent domain to acquire
private property related to grade crossings ordered closed by the PUC.. Funds to cover the costs of
consolidation will be paid by funds dedicated to high-speed rail systems. (The new legislation w111
not be implemented until the state receives hlgh-speed rail funding.) o

Missouri Studies that include- pilot grade crossing consolidation are being conducted. The
Missouri Division of Transportation (DOT) in the Department of Economic, Development has
recommended a closure plan. This division has exclusive power to determine both the closure and
opening of highway-rail grade crossings. They may order closure or alteration where they find that
public convenience and necessity are not adversely affected. They also have the authority to
determine if a private grade crossing has:become public in its operation, and the authority to order
a specific waming system. If the system is not mstalled, the division will order the grade crossing
closed to the public.

Illinois. The Illinois Commerce Commission (ICC) currently has authority to close grade
crossings and open new ones. In 1993 the Hlinois Compiled Statutes (Chapter 625,5/18C-7401(3))

11



was amended and lists specific criteria for the ICC to consider for opening or abolishing grade

crossings: .

»  the timetable speed of passenger trains;
» the distance to an alternate crossing;
s the accident history for the last five years;
> vehicular traffic and posted speed limits;

o the nurber of freight trains and their timetable speeds; -
r the type of warning device present at-the grade crossing; :
> alignments. of the roadway and railroad, and the angle of intersection of those

_ alignments;
o the use of the grade crossing by trucks carrying hazardous materidls, vehlcles carrylng

passengers for hire, and school buses; and
> the use of the grade crossing by emergency vehicles.

The amended statutory language requires the ICC to close a crossing if it meets criteria
established by the ICC. A hearing process is specified. Arguments at the hearing should be based -
* upon the "faéts" of the criteria.

Florida. Florida statutes give the Florida Department of Transportation (FDOT) sole authority
to open or close public railroad-highway grade crossings. Applications. for closure or opening a
grade crossing may be made by a city, county, railroad or the FDOT. The FDOT has placed a
moratorium on openmg new at-grade crossmgs on Florida's Section 1010 h1gh~speed rail corridor.

Kentucky. In 1992 the Kentucky state legislature directed the ‘Kentucky Transportation'
Cabinet (State DOT) to develop regulations for highway-rail crossing closure decisions. The
Kentucky program is based upon an annual list of grade crossing closure candidates that the state
DOT develops from the following sources: (Richards, 1993)

> responses to a letter sent to each county or local government in the state that has raﬂ
- ‘service;
v responses to a letter sent to each railroad company operating in the state, requesting
.- candidate grade crossings for closure;
> recommendations from other public or pnvate agencies or 111d1V1duals
> railroad crossings which the state DOT considers candidates for closure (based on the

following criteria): .
(1)  inurban areas, alternate crossings within one-quarter track mile and a street ADT
~ 0of 500 vehicles or less; .
(2)  inrural areas, an alternate crossing within one track mile and a roadway ADT of
150 vehicles or less; : :
" (3) - the crossing has sight distance or geometnc conditions which create a hazard and
closure is the economically preferable alternative to correcting deficiencies.

The Kentucky regulations imply that the state DOT may use a corridor approach. They also
provide that a grade crossing closure may be evaluated in terms of econemic. costs and benefits,
including: (Richards, 1993)

> the railroad erossmg s effects on hlghway and rail operatlons safety;
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> changes in highway capital and maintenance costs due to closure;'

»  effects on local business operations and property values;
»  effects on rail and highway vehxcle operating costs;
» _ other economic impacts. :

- The Kentucky grade crossing closure regulatmns spemfy that the state DOT recomendatlon
to close a grade crossing mclude cons1derat10n of one or more of the following factors: (Richards,
1993) <

highway traffic flow through the crossing;

highway operating speeds through the crossing;

train {raffic through the crossing;

train speed through the crossing;

> character, function and type of highway traffic through the crossing;

Yy ¥ r

v

» - the necessity of the crossing for emergency vehicles;
o accident history for the past five years;. '
» . crossing geometry, including sight distance and acute crossing angle
> the type of warning device; :
» the condition of alternate crossing;
» - the distance and time to alternate crossing;
»  the character of adjacent road network;
> _reasonzble access to public and private lands;
oo the use of crossing for pedestrians and bicycles;
> the frequency of roadway blockage by trains;
> community impacts of train whistie; ‘
- the economic importance of the crossing;
» development projections in the vicinity of the crossing.

An important aspect of the Kentucky program is that: (Richards, 1993)

"The burden of proof for the retention of the railroad crossing shall be the
respans:b:hw of the mdtwduals, organizations or agencies that contested the closure
decision.” :

Montana. The state of Montana uses the diagnostic team review process. The diagnostic team
is given only limited, suggested guidelines to follow for preparation of a closure request. The
suggested guidelines set forth the following terms to include: (Richards, 1993)

1.  Study highway traffic flow, including; =~ '

> capacity;
»  optimum route designation;
> one or more crossings consolidated to move to a nearby crossing;
> alternate route(s) in reasonable travel tune and distance.
2. Positive and negative impacts, such as:
»  emergency vehicles;
> engineering assessment (by diagnostic team);
> economic assessment. ' '
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Minnesota. The Minnesota legislature enacted recent legislation, "io consider that the number
of grade crossings in this state should be reduced and that public safety will be enhanced by reducing
the number of grade crossings.”~ The legislature directed the Transportation Commissioner to
develop. a list of candidates for closure. In response the Minnesota DOT developed the followmg
criteria for:closure: (Richards, 1993) ‘ '

»  Agrade crossing at which there has been an 1accident involving a fatahty or two property
darnage or personal injury accidents wrthm the last five years;
> An alternate grade crossing or grade separation which provides access to the affected

pnvate propert1es or pub11c lands is ava:tlable within one-quarter mile in an urban area -,
_ or one mile'in a rural area;
> The grade ¢rossing:
-- is located in an urban area within ADT of less than 750 vehicles;
- ‘islocated in 2 rural area with ADT of less than 150 vehicles;
—  hassight dlstance obstruct1ons or alignment whrch creates unsafe condltrons

Californja. In California, authonty to close grade crossings is vested in the California Pubhc
Utilities Commission (CPUC). They have the authority to prevent new grade crossings, abolish
existing grade crossings, or order a grade crossing abolished if it is "not maintamed by a local
agency." The authotity of the CPUC is clear in the state's public utilities code. However, it is an
example of a state where the anthority exists but closing a grade crossing is difficult due to political
pressure. It is only on rare occasions--about once in ten years--that a proposal for closure goes
through the hearing process. (NCSRO 1994) '

The NCSRO report suggests the followmg factors must be considered:
»  Volume of traffic (ADT);

> Type of vehrcula: use, €.g., school buses, hazardous materials carriers, etc.;
> Physical condmons such as;

- approach grades;

-- sight restrictions;

-~ number and speed of trains;
—  accessibility of alternate crossings; .

> Adequate alternate routes and upgraded crossings with improved approaches and
surfaces. and adequate vertlcal and horizontal clearances.

Incentive Programs

Nebraska. The state cannot close grade crossings without agreement from the local political
subdivision. To facilitate negotiations, the state offers the followmg cash incentives: (NCSRO,
1994)

1. for loss of access, $5,000 (and .a matehing $5-,000 from the railroad involved );‘

2., actual costs of closure including related improvements such as road widening, not to exceed
$12,000. : :
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Between 1984 and 1994 the Nebraska Department of Roads closed 36 grade crossings using
ﬁnanmal incentive payments :

MlSSOIlrl The Missouri DOT recently developed a poIioy that requires the agency to allocate -
10 percent of the State's Grade Crossing Safety Account funds for mcentwe payments to local
jurisdictions for crossing closure (NCSRO, 1994) -

The Missouri policy does not mandate a matching amoun_t from the railroads but Union Pacifie
Railroad ‘Company (UP) and Burlington Northern Railroad Company (BN) have agreed - to
participate, voluntarily. Their payment must not exceed $5,000 per grade crossing closed and
incentives are allowed from the state fund only in cases where the prOJect is not federally funded.
(NCSRO, 1994) :

American Association of State Highway and Transportation Officials (AASHTO): To -
~ encourage incentive programs nationwide, AASHTO recently approved a resolution to support |
changes in the United States Code of Federal Regulations (CFR). The proposed changes would
allow the use of federal funds currently reserved for highway-rail improvements to provide incentive
funds to local agencies for grade. crossing consolidation. The United States Department of

Transportation (USDOT) has proposed legislation to establish an incentive pro gram. The proposed

legislation is simmarized below: (NCSRO 1994)

> It includes crossing closure projects among those Surface Transportatlon Program (STP)
projects eligible for 100 percent federal fundmg (The: current matchmg requirement acts as
a financial disincentive to close crossings.). ‘

»  Ttallows use of federal funds to pay incentives, not to exceed $7, 500 to locai ]unsdlctlons for
each crossing closed. (Payment would be made at the discretion of the responsible state
agency upon receipt of a matching share from the railroad owning the affected track.).

»  Ttdirects the secretary of transportation to establish guidelines to enable states to determine the
public benefits and costs resulting from any new grade crossing. -

> It provides a fiscal incentive for states to review and implement grade-crossmg safety
improvements on a corridor basis. (This incentive would be.in addition to those funds
available for the above programs.).

> It requires the secretary of transportation to set aside $15 Imlllon in STP funds am:lually to
cover the fiscal 1ncent1ve program. :

The Missouri Study

It was the intention at the start of the Kansas study that it would basically follow the procedures
of a study by Richards Associates (RA) for the state of Missouri. (Richards, 1993) There was an
initial, tentative plan to coordinate effort with additional field work in a selected rail corridor byRA
or one of the railroads operating in Kansas. This follow-on project was not funded; however, much
good information was available from presentations and personal communication with Mr. Richards,
and from the project final report. An overview will be presented in the following paragraphs. The
Executive Summary is presented in Appendix A. '
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~ The M'issouri‘study had the following 12 stepé:

establish a study adv1sory committee;
develop a questionnaire;
identify data nceds;
- rrev1ew other state programs
review national initiative programs;
conduct interviews;
identify data necessary for crossing closure program;
develop a priority index;
develop crossing closure criteria;
10. compute priority index; '
11. do abenefit/cost analysis;
12. stu-dy-funding alternatives.

0 N OV W e

B

Of particular interest from the Missouri study is the list of data elements that should be
considered in determining criteria. These were 1dent1ﬁed by the study advisory committee as
follows: (Richards, 1993) '

»  the distance to an alternate crossmg,
»  accident hlstory for the past five years;
> the number of motor vehicles using the crossing;
»  the number of trains and timetable speed; |
»  the type of warning device instalted at the crossing;
»  thetype of signal circuitry;
»  the angle of roadway/rail intersection;
» _ the use of the crossing by special vehicles;
». theuse of the croSsing by emergency vehicles;
»  rail passenger operation and speed; o
»  the number of traffic lanes;
»  the number of tracks; :
> sight distance on roadway approach to the crossing;
» utban or rural environment;
> crossing closure costs; -
> crossing closure economic beneﬁts.- |

To use the recommended corridor approach to grade crossing consolidation, the data used in
. -the corridor analysis must be representative of the corridor and not just the mdlﬂdual grade
crossings. The following corridor data elements were selected: (Richards, 1993)

Group 1: Corridor Considerations:

the total number of crossings;

the length of corridor;

the average distance between crossmgs
the average AADT for the corrider.

r

r

A

v
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Group 2: Roadway Considerations:
» the number of urban crossings with less than 750 AADT;
» - the number of rural crossings with less than 150 AADT;

- active waming systems
- . with constant warning, and:
-- with DC circuitry;
> the number of Passive crossings; -
> the number of crossmgs w1th less than 60 degree angle;

> sight obstructions. -

Group 3: Railroad Cons1derat10ns
> the number of through trains;
»  the speed of one train;

»  the number of passenger trains;
> the number of crossings with one track;
> the number of crossings with two-three tracks;
> the number of crossings with more than three tracks.

"Group 4: Safety Considerations:

» average composite hazard index;
» the number of accidents past five years;
> the number of fatalities and injuries for the past five years.

Group 5: Crossing Use Characteristics:

the number of schoo! bus crossmgs

emergency vehlcle use;

special vehicle use (hazardous materials); :

the number of crossings with more than 15% truck use;
railroad operating. requirements. |

v v v v v

These data elements can be we1ghted by groups and by 1nd1v1dua1 elements An example of
how these were weighted is presented m Appendix B.

An 1mp0r.ta11t step in the Kansas study is to determine, with input from the advisory committee,
a similar list. Consideration should be given to:

1. - concerns of local government respondents to a survey (presented in the next section);

2. dataavailability, particularly from the Kansas "Highway-Railroad Grade Crossing Inventory";
3. lists supgested by the federal initiative (Section III};

4.  lists used by other states with viable crossing consolidation programs (Section IV). -
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SECTION V: SURVEY RESULTS

A mail survey was sent to 674 officials from local highway agencies in the state. Surveyed
officials included those from counties; large cities, townships, and small cities. The questionnaire
shown in Appendix C comprised nine questions on improvement of grade crossing safety. A total
of324 questionnaires (48 percent) werereturned, with large city and county officials showing higher

response rates of 70 and 66 percent, respectively, compared to 33 and 42 percent by townships and

small city officials respectively. The following sections discuss the results of the survey.

4.

Number of Crossings

Counties have the largest number of grade crossings, with an average of 36 grade crossings i)er

- county and: a maximum of 283. Large cities rank second, with an average of 17 and a maximum

of 400 grade crossings. Townships have an average of 5.8 crossings and a maximum of 17

~ crossings, while small cities have the fewest crossmgs with an average value of 2.8 and a maximum-
of 25 crossmgs ‘

Conc.erns Regarding Safety |

- Overall, about 67 percent of respondents have safety concems at railroad grade crossings on
streets and roads in their jurisdictions. Only 25 percent do not perceive safety problems, while eight
percent were undecided. County and township officials seem to be more concerned than city
officials. This could be due to the different circumstances, with county and township roads being-
in rural areas where train speeds and accident severity are higher than in the cities. Figures 1a and
Table 2 show the percentage of respondents having safety concerns, broken down by jurisdiction,
while Flgure 1b shows for the same for a combination of all _]unsdlctlons

Table 2: Junsdlchons in Ka.nsas Wlth Concems Regardmg Safety

Responsc/ 'CQUIHICS Large Cities Small C1tles Townships’_ All -
Jurisdiction | [N(%)] [N(%)] [N(%)] | INCRT [ IN(%)]
Yes 1 60(86) 35(65) 1 108(60) 15(71) 218(67)
No 9(13)  14(26) 52(29) 5(24) $0(25)

No Response | 1(1) 5(9) "19(-1:1)‘ 1(5). 26(8)
Total 70(100) 54(100) 179(100) | 21(100) 324(100) |
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Figure 1b: D'istn’bution of Concerns Regarding Safety (All Jun'sdictions}

Percent Respondin

“ Yes No No Respo_n_se

Type of Safety Concerns : :

'As can be seen in table 3, county ofﬁcmls seem to be more concerned than city and towashlp
officials regarding safety of active warning devices, crossing surfaces, and train visibility. None of
the respondents from counties and townships indicated train whistle noise to be a safety concern.
“Crossing surface”, “train visibility”, “crossing blockage” and “need of active waming devices” are
the four highest categories, in that order. Table 3 and figures 2a and 2b show the distribution of .

- respondents” concerns. Under the “other”category the following concerns were expressed

> high train speeds,
> skewed alignment,

> derailment of hazardous material trains,
»  steep crossing approach grades,

> abandoned but not removed railroads,

> Inattentive drivers,

> engine noises,

» - emiergency response vehicles, and

> inadequate railroad right of way maintenance.
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Table 3: Type of Rail-Highway Crossings Concern Jurisdictions

_Safety‘C'oncern/Jurisdiction | ‘Counties | Large Cities | Small Cities Townships |- All
| NGO | INCRT | NG | INCR)T | IN)]
[Need Active Warning Devices | 29(41) |  1324) | = 40(22) 524) | 8727)
Train Visibility | - 47(67) 1731) | 39(22) 9(43) _-112(35)'
Crossing Surface ' 55(79) 31(57) 04(52) | 11(52) |191(59)|
Blockage of the Crossing by 17(24) 19(35) 46(25) | -3f14) B 785(26)
Train | ‘ N ‘
Signal Malfunctioning 9(13) 9(17) 202 | 200 42(13)
Noise from the Train Whistles | 0(0) 7(13) 13(7) 00y | 20(6)
Other | 14(20) 5(9) 20(11) 15) | 40a2) |
No Response 4(6) 16(30) 55(31) 314) | 78(28)

Figure 2a: Distribution of

Rail-Highway Crossing Concerns Within

Jurisdictions
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.Figure 2b: Distribdtion of Highway-Rail Crossing Concerns (All Jurisdictions)
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Essentiality of Crossings

Respondents were asked to mark the factors that their governing bodies would use to determine -
if the grade crossing were essential. “Access to businesses”, “access to residential areas”,
“emergency vehicle blockage”, “affect on major: traffic- flows”, “traffic safety”, and “public
convenience” were marked by significant proportions of respondents (between 47 to 64 percent) as
factors used to determine if the crossing were essential. “Access to new development” was the only
factor marked by 28 percent of the respondents. Table 4 and Figures 3a and 3b summarizes the
distribution of factors considered in the determination of the essentiality of the crossing. Other
factors mentioned by respondents that were not included in questionnaire categories are: -

> farm vehicle and industry access,

> potential traffic increase,

» . school bus and pedestrian crossing, _

r detour length if crossing is closed or blocked,
, cost, and '

> public hearings.
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Table 4: Fac_torS.U.sed to Determine Essential Crossings.
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Flgure 3b: Factms Used to Determine if Crossing is Essentla] (All
Junsdlctlons)
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Crossing Closure
The questionnaire contained four questions to determine if the responding juﬁsdiétions would
consider closure of non-essential grade crossings under different conditions of improvi_ng safety,i.e.,
“no cost to. the governing body”, “safety improvements on essential crossmgs and “financial
incentive to offset the impact of cxossmg closure™. ' '

Forall four questlons the “Yes” category was marked by a small proportion of respondents
(13 to 17 percent) compared to “No” and “Maybe” (28 to 35 and 31 to 35 percent respectively).
However, thereisa great potential for converting the “Maybe” category to “Yes” through incentive
programs, and education of local officials. Such conversion would make the closure ofnon- -essential
crossings widely accepted. It is worth noting that the option of “financial incentive” had the highest
“Yes” and lowest “No” categories. Tables 5 through 8 and figures 4a through 7b shows the _
distribution of response on these questions.
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Table 5: Opiniens of the Closure on Non-Essential Crossings to Improve Safety

Resp_onse/Jurisdiction Co_unties_ L'arge‘ Cities Small Cities | Township | All
' [IN(%)] | IN(%)] | IN(%)] s [N(%)] [N(%o)]
Yes t14(20) . 17(13) 19(11) 2(10) 42(13)
No 20029) | 11020y 74(41) | 10048) 114(35) |
Maybe 1334 | 32059) | 36(20) 6(28) 110733 |
'No_R&;sponse | 3(4) 4(8) 50(28) 1309 60(19)
(Yes + Maybe) 47(67) | 39(72) 55(31) | 838 | 149(46) -
Table 6: Opinioﬁs on_'the (‘Jlosure"of Non-Essential Crossings at no Cost
Response / Jurisdiction | Counties | Large Citiés Small Cities | Township All
' [N(%)] | [N(%)] IN(%)] s [IN(%0)] [N(%)]
Yes 1927) | 10019) 1 23013) 210) | 54(16)
No 1523) | 8(15) | 72(40) 11(52) | 106(33)
Maybe 32(46) | 32(59) 32(18) 4(19) 100(31)
| No Resporse A(4) A7) 52(29) -4(19) 64(20)
[Yes + Maybe) 15173) | 42078) 55031) 16029 154(37)

- Table 7: Opinions on the Closure of Non-Essential Crossings by Safety Improvements of
Essential Crossings ' T

- | Response / | Counties. - Large Cities Small Cities T_ownship Al
Jurisdiction IN(%)] IN(%)] N(%)] s [N(%)] | [N(%)]
Yes 1623) [sas)  23(13) - 00) . |47(14)

[ No 19(27) 7(13) 63(35). 10(48) 99(31)

| Maybe 31(44) 35(65) 39(22) 838) . | 11335)
| No Response . | 4(6) A7) 54(30) 3(14) - 65(2:0_)
(Yes + Maybe) | 47(67) 43(80) 62(35) [s638) 160(49)
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Table8:  Opinions on the Closure of NonfEssentiaI_Crbssings if Financial Incentive is Available

Resporise / | Counties La_r’ge Cities S‘ma'll Cities | Township | Al
-Jurisdiction - | [N(%)] [N(%)] N(%)] S| s INCA)] | [IN(%)]
Yes 17ee B3EH 2504 | 15) 56(17)
iNe 1521 6(11) L6033 1 1048) - {9128
'Maybe' ) 34(49) o 3.2(595 1 39(22) '7(33)7 | 11235)
NoResponse | 4(6) e 5531) | 3(14) | 65(20)
(Yes + Maybe) | 51(73) | 4583|6436 | 838 248(52)

‘ Figure_4a:_Consideiation of Closing Non-Essential Crossings to
' Improve Safety by Jurisdictions
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Percent Respondin

Figure 4b: Consideration of -Ciosing Non-Essential Crossings to
Improve Safety (All Jurisdictions)
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Figure 5a: Consideration of Closing Non-Essential Crossings at no

Cost by Jurisdictions
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Figure 6b: Consideration of Closing N on-Essential Crossin_gs__by | _
Improving Essential Crossings (All Jurisdictions)
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Figure 7a: Consideration of Closing Non-Essential Crossings With
' Financial Incentives Within Juris dictions
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| Figure 7h: Di_stribution of Consideration for Closing Non-Essential -
Crossings With Financial Incentives (All Jurisdictions)
60|
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Wlllmgness to Participate in an Evaluation Study
About half of the respondents were willing to participate in the evaluation study together Wlth
the Kansas Deparcment of Transportation. The study would include traffic flows, improved crossing
surfaces, safety at essential grade crossings, possﬂJle closure of less-needed grade crossings, and
financial incentives for closures with no cost to the agency for the study or the improvements. The
“maybe” category which could be converted to “Yes” category was 24 percent while those who
responded “No” were only 12 percent. Table & and figures 8a and 8b show the distribution of
responses. Such a w1ll1ngncss rate is considered satisfactory for future success of the consohdatlon
program.

Appendix_ D contains general _cbmments from respondents for each jurisdiction type.

~ Table 9: Jurisdictions Willing to Participate In Evaluation of Grade Crossings

" Response / *| Counties [N(%)] .Large Cities Small Cities Townships All

Jurisdiction _‘ IN%)] [N(%)] NS | [N
Yes - 33(47) 3361) 8146)  [8(38) 1 1s548)
No loq13) 703 - |20an | 5024 41(13)
| Maybe 25(36) 12(22) 36(20) | 5(24) 78(24)
 No Resporise 3(4) 28 [ 42(24) 314) 50(15)
Yes + Maybe | 58(83) 45(33) | 217669  13(62) 233(72)
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Plgure 8a: Distribution of Willingness to Partlclpate in Evaluatlon

Study Within Juris dlCthllS
%01
7 Counties
o : 1 . Large Cmes‘
%‘- -sma]lCItlBS;'
e I 1
g" 50. i 11 TQWDShlps
. 4017 |
= i
8- 30—j
5 | —
~ 2047
(Yes +Maybe) Yes ~  Maybe = No Response No -
"Figure 8b: Distribution of Willingness to Participate in Evaluation Study
' (Al Jurisdictions) '
- 80
7047 -
60

~ Percent Respondin
I~
b

(Yes + Maybe) R Yes Maybe - No Response | N‘o.

31



SECTION VI: DEVELOPING DATA ELEMENTS FOR THE KANSAS STUDY
Top Harzadous Individual Grade Crossiﬁ-gs

The objective of this phase of the study is to develop data elements that will identify the top -
hazardous grade crossings (about 5 percent) as candidates for closure using readily available data. -
The Kansas Highway-Railroad Grade Crossing Inventory” (KDOT Data Base) and the Federal -
Railroad Administration (FRA) National Data Base were used to meet the objective.

_ Kansas Inventog[ The data elenients that can be found in the Kansas Invcntory are listed in - -

Appendix E (Data Collecnon and Users Manual)
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SECTION VH: SELECTION OF CROSSING CANDIDATES FOR CLOSURE
Preselection Stage:

- USDOT recommends a corridor approach when selecting potential grade crossings for closure.
To facilitate selecting high-potential corridors, KDOT wanted a model that would select the top
individual candidates for closure. The objective of this * ‘preselection” stage was to build a mod_eI_
which would select a list of grade crossings whose closure would clearly enhance safety.i.e., they had
characteristics considered “hazardous”. The Kansas' grade crossing inventory. computer database
contains 7,925 crossings. The KDOT project monitor wanted.a model that would select about 400
grade crossmgs, i.e. about.5 percent.

The objective of the model was to select grade crossings that, by nature of their parameters as

recorded in the KDOT data base, could be considered good closure candidates. Where several of
~ these grade crossings occur in a corridor, a safety improvement program could be developed in that
corridor that would provide net benefits and look réasonable to the public, thus increasing the
_ possibility of acceptance by the local government and the public.

Model building was achieved through the combined efforts of Kansas State University (KSU)
personnel and an advisory committee. The advisory committee was made up of staff representing
KDOT, Federal Highway Administration (FHWA), Federal Railroad Administration (FRA), several
Kansas Counties and Cities, and Union Pacific and Burlington Northern-Santa Fe Railroad companies
operating in the state of Kansas. The model was developed by KSU in several stages. Each stage -
was reviewed by the advisory committee. The model was revised and refined until it was the
consensus of the advisory committee that it had selected a-list of the top grade crossing closure
candidates in Kansas.

Model Bulldmg '
~ Phase One. In this initial phase the eight vanables listed in Table 10 were identified and
. incorporated in the model. Seven of these variables are included in Kansas® grade crossing inventory
cornputer database. The first three variables; i.e., “road type”, “average daily traffic (ADT)”, and
“accessibility” were used as “eliminating” vanables For the road type variable, only rural-local road
and urban-local street would be selected by the model. The ADT values were restricted to less than
150 and 750 for rural-local road and urban-local street, respectively. Roads providing the only access
~ to any property wotld not be included in the selected list of closure candidates. After applying road
type, ADT, and accessibility variables to the 7925 crossings in the database 4101 crossmgs (52
' percent) were retained for possible seIectlon :

Decoding and in’terpretation of field names-and their entries in the computer file was done using
the “KDOT Highway-railroad Grade Crossing Inventory Data Collection and User Manual”(KDOT,
1994). In the remaining list all records whose entries in the field of ADT were less than 150 and 750
for. rural-local road and urban-local street, i‘espectiveiy, were deleted from the list of closure
candidates. Accessibility for the remaining entries was determined by first matching the crossing in
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the computer file and on a paper map. Matching used “County” and “County crossing number”
fields. County or city maps that were supplied by KDOT had crossing numbers written on them
corresponding to the location of the crossing. The two nodes (intersections) defining the roadway
link over the crossing were identified. The shortest distance traveled between the two nodes
(intersections), using roadway links other than that over the  Crossing, was scaled from the map. The
difference between this distance and the length ofthe roadway link overthe crossing was determined.
This- dlfference was designated "adverse travel” and was appended as an additional field in the
computer file. Where traversing between two nodes was determined to be impossible without the
roadway link over the crossing, “no access” was recorded in the data base. Later, all records with “no_
access’ were deleted from the cornputer file 1mp1y1ng that the crossmg could not be closed.

Overa period of time, using cutoff values suggested by the advisory committee, a total of 161

~ different models were formulated by combining different criteria levels that were suggested by the

adv1sory committee for each variable. - There were nine- single-variable models, 32 two-variable

models, 56 three-variable models, 48 four-variable models, and 16 ﬁve—vanable models. Each ofthe"
161  formulated models was apphed separately to the 4101 crossings (those remalmng after
eliminating varlables were applied) to obtain a list of crossings picked by a particular model. The

number of crossings picked by different models ranged from "zero" to 1351.

 These models were useful for observing the effect that specific variables, and combination of |
variables had on selecting a _subs‘et with certain characteri_stics. The lists selected by these models
were'not yieldin_g the desired (by KDOT) subset of a “top § percent’_’ of closure candidates.

The approach ué.‘ing' cutoff values of the selected variables was abandoned at the suggestion of
the advisory committee, and in subsequent models weighted variables were used instead. The ﬁrst -
three vanables (road type ADT, accessibility) remained as ehrmnatmg vanables

Table 10: Variables Used in Phase Orne.
Variable Na_m_e S Suggested Criteria Level

Road type. : : ‘Rural-local road and Urban-local street _
AverageDa_ily Traffic (ADT) Rural-local road < 150, urban-local street < 750 |

Aocessibilit_y. With alternative access
Obstruction o All types except vegetation
Crossing angle - <30°or<60°

Approach horizontal alignment Al} curves or sharper than 6° curves
Approach trertical alignment Grade > 3% or >6%

Rideability Poor or very poor
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Phase Two. Based on phase one which provided an understanding of the effect of various
combinations of variables.and different cutoff values on the output, KSU and the advisory committee
developed a list of welghted variables as discussed below. In this phase, three variables were retained
as eliminating variables (road type, ADT, and Accessibility) and the rest in table 10 were replaced
or modified and de31gnated as weighting variables. “Rideability” and “approach horizontal
alignment” were excluded from the list while* ‘number of trains perday”, “train speeds”, and “number
of tracks™ were added to the list. “Obstruction” was replaced by “sight distance”. Relative weights
were assigned in such a way that a higher weight implied a potenfially more "dangerous” condition
at the crossing, €.g. a sharp skew vs a 90° crossing angle. The welghtmg scale was normalized to a
percentage-based scale, i.e.,’0-100 percent, for better comprehension. A crossing having potentially

"worst" conditions for all variables would have a value of 100. Table 11 shows these variables and
correspondlng weights selected by the consensus of the advisory comumittee. For each of the 4101
crossings, the model computed the total weight for each crossing which is the sum of the wei ights of
individual variables.. 400 Crossings with the highest scores were selected as the. initial list of top-
individual crossing candidates for closure in Kansas, The welghts of selected crossings ranged from
a high of 86.5 t0591

Table 11 List of Weighting Variables Used in Phase Two and Three.
’ Normalized welght ‘

Vaneble .Condition Raw We;ght. Phase 1 Phase 2
0°-30° . 8 125 0 - 143
Crossing Angle - 30° - 60° 4 6.25 ‘ 1
' 60° - 90° 1 ' 1.56 . 1.8
| 0% - 25% 16 25 28.5
. 25%-50% . - 8 2.5 ' 143
istance* _
Sight Distance 50% - 75% 4 625 o7
75% - 100% 1 - 1.56 1.8
_ ‘Flat 1 1.56 1.8
. 0% - 3% 2 3.125 . 3.6
. Approach Grade 4% - 6% 4 625 7
> 6% . 8 12.5 14.3
. S _ <1 2 1.56 3.6
Number of Through - 1-5 4 3.125 71
Trains per Day** . 5-10 8 6.25 ' 14.3 ‘
> 10 16 - 12.5 . 286 -
) Fast 16 - 25 - _ .
Number of Tracks Single 4 6.25 . 7.1
oL L1acks > 8 12.5 . 14.3

* The weighf var-ies.l-inearly within groups.
** Imitial raw weights is half of that shown
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~ The list could be verified only by subjective judgement. The list was studied by the advisory.
committee and KDOT personnel. It was the consensus that the {ist was satisfactory but needed some
refinement, because it was not plelIlg up grade crossings m the larger cities that the adv1soryr
comrmttee felt should have been on the list. '

Phase Three. The cutoff value for the big four cities was adJusted because of the adv1sory .
committee's concern that more grade crossings in the large cities should have been selected It was.
felt that rela.xatlon of cutoff values for el1mmat1ng variables would 1 Improve the situatiomn.

During this final phase, essenﬁally the same variables as thosc in phase two were used, with two
major modifications: 1) ADT cutoff value for the four big cities in the state (Kansas City, Wichita,
Topeka, and Lawrence) was raised from 750 to 1300; 2) train speed was eliminated from the list of
variables. ' '

- Train speed was eliminated from the list because the Kansas grade crossing database does not
contain actual train speed as a variable. Speed could only be implied by “the number of through (fast)
trains” and “number of slow trains” variables. A potential colinearirty problem between the number
of through trains per day and train speed vanables was found to exist. Correlation analysis, between.
variable entries within the database showed a high coefficient of correlation (0.66) between train
speed and number of through trains. Therefore, using both Vanables may 111t1'oduce bias towa.rd -
crossings Wlth a high number of through trains. :

Table 12 shows the coeffic1ent of correlation on variable values used in phase two. A similar -
analysis for variable weights also revealed a high correlation coefficient (0. 797) between speed and

number of tracks. This i is shown in table 13.

Table 12 CoefﬁCIent of Correlation on Vanable Values

Sight  Approach Number N ‘Train‘ ‘Number of Crossing

Variable Distance _Grade of Trains Speed Tracks Angle

Sight Distance o 0158 0.008 - -0.072 -0.178 -0.068
Approach Grade L 0.2-’11 - 0116 -0.050 -0.024
Number of Trains o 0660 0222 0028
Train Speed - B . 1 0.300 0.047
Number of Tracks : . 1 0.132°
Crossing Angle- . - - ' - 1
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Table 13: Coefficient of Correlatlon on Varlable Weights.

Sight = Approach Number Train Number of . Crossing

Variable Distance  Grade of Trains Speed = Tracks Angle
Sight Distance - 1 -0149 0008 0221 0.169 -0.054
 Approach Grade 1 0182  -0.103  -0029 0018
Nutnber of Trains o _ | S 1 0.053 ». 0..207" . =0.030
TrainSpeed - | 1 0797 -0.099
Number of Tracks o | . 0108
Crossing Angle o ' . 1

To equalize the problem of high correlation coefficient between train speed and number of

- tracks, the weight for the number of through trains was doubled. Rechecking correlation between the

remaining variable weights exhibited no serious colinearity problems. Table 14 shows the coefficient

of correlation on variable weights nsed in phase three. The highest coefficient of correlation on

variable weights was 0.207. Thus there is no evidence of cohneanty between any of the modified
variables. A discussion of the final vanables is prcsented ina Iater section.

Table 14: Coefficient of CorreIatlon on Variable Weights for Modified Variables.

 Variable l?)li?;nce. éffdr:a(:h ’?‘I;‘?;l:er of . Number of Tracks Croseing Angle |
SightDistance 1 0137 -0018 0174 = 0073
Approach Grade 1 0179 o oms 0013

‘ N.tlmbef-ofTrains- | | 1 o 0.207 -0.023
Number of Tracks | | | 1 -0.094
Ctossing Ang’lle" - ‘ o 1

W1th the revised model 423 crossmgs with the highest scores were selected. The advisory
committee noted 19 crossings in the list as either already closed, or in the ‘process of being closed.
~ Also 3 crossings were on railroads that had been abandoned. The 19 crossings were considered to.

be “evidence” that the list included erossings that obviously had been good candidates. The fact that

some abandoned crossings were on the list was due to the computer data base being not as current
as prevailing field condmons This brought the total to 402 crossmgs
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Variables Used in Phase Three
A discussion_ of the variables that resulted in the final model follows: R

" Road Type. Thjs variable had the objective of closing only road links which are functionally
~ used as local roads (rural-local road and urban-local street). These roads are normally characterized
by low speed, low surface type, low design standards, and low volume. Closing only this type of

_ road, as opposed to other hIgher classifications, will minimize the adverse effects of road closure.

. Ave’rage_Daily Trafﬁc Vo-l-ume. This variab_le has obj ectives- similar to the road type variab-_le.
Only road links with lower traffic volumes would be included in the closure list. The cutoff value
for rural-local roads was set at 150 vehicles per day, while those in the four big cities were set at 1300
veh1cles per day, and 750 VCthlCS per day for other cities.

Acces'mblllt_x . Where the road link over t_he crossing is the only access to a property, it would
be illegal to close that road link because by law it is the right of the property owner to.have an access.
The purpose of including an accessibility variable was to insure that for any road link proposed for
closure, there is an alternate access to the property. This variable was not in the original databasé. .
It was obtained manually from county and city maps. The adverse travel ranged from 0 to 19.6 miles
(0-31.4 km) and “no access”. The average and standard deviation for the adverse travel were 1.67
miles (2.7 Km) and 1.22 mlles 2 Km) respectlvely Only the “no access” category was used.

Crossmg Angle The 1deal horizontal angle between railroad and hlghway from a traffic -
engineering point of view is 90°." Crossing angles that deviate significantly from 90°. provide a
motorist on the highway a more complicated situation in estimating train speed and position and can -
be critical in motorists’ correct decision making at a passive grade crossing. Crossing angles in the
KDOT database are coded in 5° increments. Three weighted crossing angle conditions were used in
the model: 1) 0°-30°, 2) 30°-60°, and 3) 60°-90°. The weights for each condition. were 14.3, 7 1 and
1.8 respect1vely

SiEht Distance. The _i-mpoftance of adequate sight distance at passive, highway-rail
intersections cafmot be overemphasized. Sight distanceis considered by some highway and traffic
engineers as the main factor influencing safety of these highway-railway intersections (Russell,
1997a; Russell et al., 1997b; Russell et al., 1996a; Russell et al., 1996b). Four sight triangles (one
in each quadrant of the crossing) were considered. The sight triangle is made up of three distances
found in the Kansas data base: 1) distance from the center of the crossing measured along the road
approach to an observer standing at point “a” on the: highway approach. For a rural road this distance
from the center of the crossing to point “a™ is fixed at 300 feet, while for streets in municipal or urban '
areas the distance is fixed at 100 feet. 2) distance measured from the centet of the crossing along the
railroad to point “b” where the observer's ability to see from point “a” is limited due to obstructions
in the quadrants (This distance from the center of the crossing to point “b” is known as “approach
 clear sight distance™). 3) An oblique line connecting points “a” and “b” that were described above
* (This oblique line, the road and the railroad track form the boundary of & “sight triangle™). Of the-
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three distances, the first two are enough in defining the sight triangle, and with the distance to the
observer fixed, the 51ght distance atthe crossing in the database is defined only by the "approach clear
sight dlsta:nce

The grade crossing database considers 2000 feet (610 m) as adequate or "ideal" sight distance
at the crossing, and is the maximum value in the data base. The mode] considered "crossing sight:
distance" as the sum of all four available sight distances from each quadrant as a percentage of'§000
feet (2440 m); 1.e.,.2000 ft x 4 quadrants would be a situation with completely adequate or “ideal”
sight distance inv-all four quadrants. The categories used in the model were based on the percentage
. of adequate sight distance; i.e., 100 percent for a crossing where the sum of sight distances in the four
quadrants is 8000 fect. Four weighted sight distance conditions were used by the model: 1) 0% -
25%, 2) 25%-50%, 3) 50 - 75%, and 4) 5% - 100% The weights. for these categones were 28.95,
14.3,7.1,and 1.8 respectlvely |

Approach Grade. “Hump” crossings, generally considered unsafe, are most likely to be found
where there are steep approach grades. Where the grades are different on both approaches, the:
average of the two values was considered when computing the weight. In the KDOT database, the
gradeis. classxﬁcd into four groups: 1 for flat, 2 for 0-3%, 3 for 4-6%, and 4 for greater than 6%. The
grade presented is the maximum approach grade (over a horizontal distance of not less than 10 feet
(3.1 m)) within a distance of 300-feet (91.5 m)of the center of main track. The condition grouping
used in the model is. the same as the grouping in the data base; i.e., flat, 0% - 3%, 4% - 6%, and >6%. P
The welghts for these conditions were 1.8, 3.6, 7.1, and 14.3 respectwely

Number of Fast (Through) Tralns per Dav. Similar to ADT vanable the objective wasto -
close crossings with the highest probability of a vehicle-train collision. Other variables being equal,
the higher the number of trains per day (higher exposure) the higher the probability of collision. The
wvalue in the database represents.trains traveling more than 60 mph for rural crossings, and 4ll trains
for municipal crossings. Four conditions for this variable were used in the model: 1) less than one
train per day, 2) 1 - 5 trains per day, 3) 5 -10 trains per day, and 4) greater than 10 trains perday. The -
‘weights: for these COIldlthl’lS were 3. 6 7.1,14.3, and 28.6 respectively. :

Number of Tracks. Crossings wxﬂ;_multiplc tracks are generally considered potentially more
dangerous than single tracks. The database separates number of main tracks from other tracks. This
variable combines both tracks into a single number. The conditions used in the model were single
track, and more than one track with welghts 0f7.1 and 14.3 respectlvely

Corridor Selection Stage

Crossings selected in phase three were plotted manually on county maps to facilitate corridor
selectlon Allen County is presented in figure 9 as an example. Twelve counties with a high density
of selected crossings were chosen to identify corridors. Corridors were formed which.were bounded
by either city limits’ boundaries, or county boundaries were formed. For each corridor the following
were deterrnmed Cou.nty, corridor boundaries, a rallroad name, crossings per mlle number of
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crossings selected in phase three (n), total crossings in the corridor (N), ratio /N, raw score for each
selected crossing, total score, average score, 1ntersect1ng street for each selected crossmg, KDOT and
federal crossing numbers Appendm F shows the final list of corridors.

Diag_nostic Team Field Visit

In. January of 1997, several members of the project advisory eommlttee accompamed by the
County Engineer met in Butler County and. spent a day examining several grade crossings in Butler
County, Kansas. No closure deers10ns were made. '

One major problem with ¢losures was evident' during this visit. As pointed out by the County
Engineer, all potential grade crossings wére on major farm to market routes with no comparable . -
quality routes available without considerable additional miles of travel for farmers/ranchers to reach
town. This situation was clearly unacceptable to the county officials and to the citizens of the county.

Thus, 1t must be emphasized that having alist of potential candidates by any forrhulae ormodel

is not an end-in itself. Itisa beginning point from which field visits need to be made and follow up 2
negotlatlons to affect closure promoted where possible.
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Study Authority

The Missouri State Legislature recently revised State Statutes to include a
study of grade crossing closures. The 1992 Senate Bill Number 765 added Section
389.615 which, among other things, instructed the Division of Transportation (DOT)
 to"conduct a study to establish priorities for grade crossing closures and a plan for
implementing grade crossing closures'.- Accordmg to the legislation the study was
to be completed by January 1, 1994. _ .

Study Implemen_"ca‘don.

In September 1992 the State of Missouri solicited requests for proposals for
consultant services for a railroad grade crossing closure study. The Request For
Proposals (RFP) specified that "the contractor would conduct research, interviews
and analysis in order to establish priority criteria for closing grade crossmgs and
a plan for implementing closures". :

Contractor Selected

In April 1993 a contract was awarded to Richards & Associates to conduci the
crossing closure study. The contractor, Mr. Hoy Richards, developed procedures
to be followed in the implementation of the study. The procedure consisted of twelve
steps which are. summarlzed below

STEP 1: An Adwsory Committee was estabhshed to assist the contractor and the )
DOT staff in the J.mplementa‘uon of the study. The purpose of the committee was. to.

provide assistance in 1dent1fymg key personnel to be mtemewed durmg the
course of the study; : ;

'a551st in the de51gn of data recovery forms;

provide ha.1s0n between the federal, state and local governmental agenc:Les and
-rallroads operatmg in Mlssoun '

In early April the DOT DJrector appomted a ten member commlttee The Adwsory
~ Committee included the following organizations and individuals: Local Governmental
Agenmes Elmer Gillette, Jackson County; Marc Thornsberry, Springfield; Jim -
'Koshmider, Montgomery Clty, State Agencies: Greg Hayes, Missouri Highway and
Transportation Department (MHTD); Leroy Meisel, Division of Transportation
{DOT); Federal Agencies: Don James, FederalfhghwayAdmlmstratLon Darrell Tisor
Federel Railroad Administration; Raﬂroad Companies: Kurt Anderson, Union
Pacific; ‘Allen Kuhn, Burlington Northerm; Commlttee Cha:mnan Rick Mooney,
D1v1s10n of Transportatlon (DOT}

STEP 2: Develop Questionnaire. The Advisory Committee was asked to assist in the
development of a questionnaire to be mailed to every municipal and county
government in the State of Missouri served by an operating railroad. The
questionnaire was to solicit the views of the local jurisdictions regarding highway-
rail grade crossing problems to determine the community's interest in crossing
closure projects; to develop a list of factors to be considered in crossing closure; to-
determine the importance of financial incentives in crossing closure consideration;
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mamtamed by the DOT. The computer based mventory includes all the data elements

listed on the U.S. DOT/AAR National Inventory plus dataelements supplemented by
the DOT. Some of the supplemental data elements are 51gna1 control circuitry, sight -
obstruction and vehicle speed. Secondly, an evaluation would be made of only those

crossings that were selected as candidates for closure. This evaluation would follow
the " d_lag-nos'ua team“ evaluation approach and would require the collectlon of fleld
data.

STEP 8: Develop Priority Index. Based upon the results of the review of other .
state crossmg closure programs, review of research reports and papers regarding
crossing closures, response to the mail guestionnaire, interviews with parties
involved in closure projects and input from MHTD and DOT staff it was determined
that the prioritization of pro;|ects should be based upon the corridor approach rather
than on individual crossing evaluations. ‘A corridor is defined as a segment of rail
line having two or more at-grade hlghway-raal mtersect_tons. The corridor may
“include both pubhc and private grade crossings. From the information gathered
during the review process, a list of data requirements was prepared by the
contractor for presentatlon to the Advisory Committee. The next step in the
 development of the crossing closure priority index was the selection of the
‘methodology that was to be used in the calculation of the index. A computer program
that assists arriving at decisions that involve the analysis of both hard data and
Judgement information was utilized. ‘

STEP 9 Develop Crossmg Closure Criteria.- The Adwsory Committee selected the
following groups of data elements pertinent to crossing closure: Corridor
description; ~Roadway considerations; Railrcad = considerations; Safety
considerations; and Crossmg Use characteristics. These data elements are detailed
more. thoroughly in Step 3. '

STEP 10: Compute a priority index. This step consisted of compuung a pnomty_ '
index based upon the software program established. The DOT staff selected samples
of érossing closure corridors for this evaluation. Thirty-one test corridors were
selected and the data elements computed and arranged in priority order.

Verification of the priority ranking was done by utilizing the expertise and
experience of the DOT and MHTD personnel and by the. contractor making on-site
evaluations to observe the crossings.

STEP 11: Benefit/Cost Analysis: The benefit/cost model should measure-the
benefits of eliminating cost of delays, fatalities, injuries, property damage, energy
consumption, signal improvements, signal maintenance, crossing surface
maintenance, roadway approach maintenance and-environmental damage against the
cost of alternate access, increased vehicle operat_tons, additional travel time, .
potential development of property, reduced business access, improvement of
alternative location warning devices, congestion and emergency vehicle access.
The application of benefit/ cost analysis will be determined by the physical and
operational characteristics of the corridor being evaluated. It may not be necessary
to conduct a- deteuled benefit/cost analy51s on every corridor that is a candidate for
closure projects.’ : ~

STEP 12: Funding and Goals. It is recommended that the funding program include

financial or in-kind part_tmpat_ton on the part of all vested interest parties. The use .
of Federal funds to improve alternate access and signalization at the alternate
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First, a priority listing of crossing closures will be developed. Secondly, the
raﬂroad and roadway jurisdiction authority will be notified of the corridors selected.
Diagnostic reviews will be scheduled for each selected corridor to obtain data and
information not in¢luded in the  crossing inventory. During the field review
representatives of the State, railroad and local governmental jurisdiction will work -
together to reach a4 consensus on a prehmmary plan and strategy for crossmg
closure - :

Following the diagmnostic f1e1d review the DOT cooperatmg with the railroad and local
governmental agency, will prepare documentatlon for the application for crossmg
closure. The DOT will file the application for closure. Finally, when the cmssmg
is ordered closed the railroad will be responsible for the removal of the crossing
surface material and the restoration of the track roadbed and part of the roadway
approach. The local road authority will be responsible for the removal of roadway
materials on both roadway approaches to and including the railvoad right-of-way
line. The roadway authority may also be responsible for the installation and
maintenance of roadway barrlers on both approaches _

CON‘CLU‘SION: The. crossj.ng clo'sure plan should str.ess. public safety. Public
agencies, in cooperation with the operating railroads, should use all available tools
to ‘determine "what is in the interest of public safety". Once this has been
determined then the results of their analysis and recommendations should be
implemented. The plan provides for the implementation of pro;ects even though there’
. may be individual party objeetions to crossing closure. It is obvious that an
opportunity for public hearmg before a judicial representative must be available.
However, onee the order is issued for the closure it should be the resp0n51b1]1ty of
the. pubhc agencies and the railroad to seée that the closure is accomphshed in an
efficient and effective manner.

A plan that involves all parties to benefit from 11'.5 mplementaﬁon should carry
with it a financial plan. for the involvement of all parties. Although a financial -
incentive may be necessary for local government participation, it should be offered
only after it is determined that there is no other currently available financial ability
on the part of the lacal governmental jurisdiction to pa.rtlcupate in the project. Every
opportunity must be taken to-involve federal funds in this program. Without
participation on the part of federal agencies, the projects become localized . If in fact
this is a national 1mt1at1ve, then there must be participation on the part of the:
"natlonal goveérnment”. : ‘

4




R APPENDIX B =
EXAMPLE OF DATA VVEIGHTING
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Attribute and Group Weighting

.Groﬁp Number 1 - Corridor Considerations .

Total Number of Crossings

Length of Corridor

Average Distance Between Crossings

Average AADT for Corridor

slwlale

15

Croup‘-Number 2 - Roadway Considerations

Number Urban Crossings with less than 750 AADT

Number Rural 'Crossings with less than 150 AADT

Number of Active Cro"ssi_ng‘s: Constant Warning (1)

T I U YN

Number of Active. Cros_sings.:; Motion Detector (2)

Number of Aqtivc Crossings: DC Circuit (3)

Number of Passive Crossings (4)

Number of Ci‘ossinés with less than 60 Degrees Angle

Number of Croséihgs w1ﬂ1 greater than 0.75 sight Distance Obstruction

Wl Wl o

25

Group Number 3- Rallroad Cons:deratwns

Number of Through Tralns '

Av_erage Tram Speed

Number of Passeﬁger Trains

Number of Crossmgs w1th a Second Main Track

Number of Crossmgs with 1 Other Track

';Number of Crossgngs w1th 2 Other Tracks

Wi BN o

25

- Attribute and Group Weighting Continued
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| Group Nu_mbér_ 4 - Safety Considerations

Average Composite Hazard Index 14
Accidents Past Five Years 12
Fatalities arl-_c.l_lﬁjuri_e"s: Past Fiv_e Years 9
_ »
‘Group Number 5 - Crossing Use Characteristics*
"Numb;éf_ Croésiﬁgs With School Bus Use | 0 -
Nﬁmbcr Crossings ‘With Emergency Vehicle Uses 0 |
Number of Crossings With Greater Than 15% Truck Use 0
'_Numbe-f :Crossings With Special Vehiclé Use 0
R_ailrbad Operating Requirements 0"
Total Weight '100 _

* To be evaluated during diagnostic review
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APPENDIX C
- QUESTIONNAIRE
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KANSAS HIGHWAY RAIL GRADE CROSSING SAFETY STUDY
Narme of Respondent
Title:
Agency:
Agency Junsdxctlon (City, County TOWI‘IShlp, etc.):
Address: '
Phone: ( )
Fax: { )

_ 1. | Approximately how many ra11road grade crossmgs are there on the roadway system(s) in your
. Jjurisdictions?

2. Do youhave concerns regarding the Safety at raifroad grade crossmgs on streets and roadsin '
your jurtsdictions? ' '
_ . _ Yes — . _No
3. If youhave concerns, how can they best be described?
Check all that are applicable ' o
Need active warning devices

"~ Trdin \{isibility

Crossing Surface |
El_ockage of the Crossing by Trains .
Signal Malfunction -
" Noise ftom Train Whistles
Other (Please Specify) |

CONTINUED ON REVERSE SIDE =
4.  What factors would your govennng body conmder in detenmmng if grade crossmg is essent1a1‘7
Check all that are applicable

Access to Businesses
Access to Residential Areas

- Access to New Development

- Emergency Vehicle Blockage
Affect on Major Traffic Flows
Traffic Safety
Public Convenience

© Other (Please Specify)

- Please list the 3 most important factors (1 = most important)
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To1 unprove safety at grade crossings, would your govermng body consider the closure of non- -
essential grade crossmgs? ‘ : -
Yes : .. No . _Maybe

If there was no cost to your agency would your govermng body conSIder the closure of non--
essential grade crossings? - . :
Yes . No Maybe .

If safety improvements were to be made at essential crossings under your j_urisdietion,- would -
your governing body cons1der closing less-essential grade crossings?
Yes ‘No _ Maybe

If financial incentives were available fo offset the impact of the crossing closure, would your -
govemmg body consider the closure of non-essenhal grade crossings? '
Yes No ' Maybe

Would you be willing to participate with the State of Kansas Department of Transportation staff
in a grade crossing evaluation study that includes traffic flows, improved crossing surfaces,
safety ‘at-essential grade crossings, possible closure of less-essential grade crossings, and
financial incentives for closures, all w1th no cost -to your agency for the study or the
improvements? o ,

Yes No Maybe-
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 APPENDIXD

~ SURVEY GENERAL COMMENTS



Counties:

#7 Butler County isa County/Townstnp system for road maintenance. All R/R crossmgs on the
‘county systern are on essential major collector routes Tam not aware of any crossings on our.
road system that could be closed. ' :
#25 See attachment #1
#33  Sce attachment #2
#292 We have an agreement with KDOT & SaritaFe RR pertaining to crossing closures gates and- :
- lights. .

' Large Cities:

#74 FCC and KCC Ju.rlsdlctlon over crossrngs affects what can be closed The local government
cannot "close" a crossing on its Own.:

#84 Greens burg closed 2 crossmgs several years ago and rarlroad pald matchmg share for new
signals at the remaining 4 crossings. : '

#90 Most of our railroad crossings are fairly quiet, some of them are rarely used

#100 There are no non-essential grade crossings in Merriam. All 4 are [on] major arterial streets.

#102 Railroad terminates in Oberlin, so safety at crossings isnot a big issue. -

Small Cities:

#128 The city of Arhngton is satlsﬁed at the present with our erossmgs The erossmgs were just
- recently repaired. ' : :

#132 We only have one crossing on Hwy South 169 that goes through our city. ‘

#134 Belpre has already been contacted by Santa Fe Railway and Hi ghway Dept. Agreement has
already been voted on by council and copy of minutes mailed to both agencies. -

- #153 Union Pacific does not use this line anymore. Rails have been removed except for the road
crossing. It would be helpful if they would remove. these rails and ties also.

#1355 Crossing just north of city limits is blocked for long periods of time and there is no other way
-to get into town from northeast of town in county but as you go south viaduct on 160 hIghway
blocks view until you are almost on tracks. = _ o

#156 The one crossmg 1s on County road on the south end of our 01ty The crossing is on our main
thoroughfare. The gates are down ofien for long periods of time. Emergericy vehicles cannot - .
get south. Cars go around barricades which is a bad thing. The crossing was just worked om,
‘and it's rougher to go over now than before The trains speed through here and there have been
derailments already.

#158 All our crossings are essential.

#159 We have only one crossing whlch has lights.and gates.

#167 The City of Everest is working with the Union Pactﬁc Railroad and KDOT on a plan of
crossing closmg in Brown County at this time. .
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#1172 The grade crossing that is my main concern is just outside my _]uI‘ISdICtIOIl on county Rd #439.
The safety there concerns me. My only crossing is a little used street to the north used as a
‘private crossing. .

#180 The City of Gypsum, Kansas, has checked on our crossings for several years and have had no
' results. We have an abandoned old mill spur that is a nuisance and needs to be removed. The
main street crossing is part of K-4 Highway and is close to being a road hazard.
#186 The city has only one crossing at this time. Some of the questions don't apply to our city. Due
" to increased population another crossing east of Main St. would be appreciated.
#201 We have only 2 crossings. ' They are both protected by crossing gates.

- #206.The City of Maize feels there should be saveral things done to our crossmgs to 1mprove the

safety of our streets. They are: : <
1. flashing lights at crossings

2. streets painted for warning
3.  removal of abandoned spurs
4, replace crossing surfaces

#212 KG & E owns'the tracks wh1ch is seldom used (about once a year).

#219 No trains run through our. city so survey does tiot pertainfo us

#229 The city has already closed 2 crossings and the only one left open is the one on the mam road
‘which has lights and Cross arms. - :

#232 QOur one crossing is an essential crossing.

#243 Both crossings are considered essential.

#246 We have crossing that needs to be lowered and 2 of them some new ties.

#248 Since the closing of the Santa Fe tracks south from Ottawa to Gamett, we have no raﬁroad
through the city. ' :

#251 The City of Rose Hill has only 2 grade crossings, and both are essential.

#268 The last railroad to have tracks in Tongan0x1e (U.P.) removed its line from here in the rmd
1970's. : - -
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. APPENDIXE

KANSAS INVENTORY DATA ELEMENTS



GENERAL INFORMATION
Railroad Fields That Have State System Counterparts

'Y ¥ Y Y ¥Y ¥Y ¥Y Y Y Y Y ¥ ¥V Y. ¥ ¥y ¥ ¥

- County number

Control section number
Crossing number

District number

Route no. or street name
National Highway System
Functtonal classification
Average Daily Traffic (ADT)
Railroad name -

. Number of fast (thru) trains |

Number of slow trains
Number of switch trains .

" Sum of all trains {fast, slow & switch)

Design Hazard Rating
Section milepost

- Speed limit

Federat Railroad Serial Number
Di‘stance into county (for state syst‘em crossings)

Ra:llroad Fields That Have Non-State Database Counterpa.rts

¥y ¥ ¥ Y ¥Y v ¥ V¥

County number
Railroad crossing number
City number

Functional classification -

. Average Daily Traffic (ADT)l

Non-state section number
Non-state switch
Federal serial number

Railroad Data Fields & Descriptions

»

»

County number (001 thru 105)
CANSYS control section number

(001 thru 149 are rural (noncorporate))

(150 thru 500 are city (corporate)

- Crossing number

(001 thru 500 are municipal)

(501 thru 800 are rural)

(several special cases descnbed In users manual)

City number : :

(when locate within a subsu:hary 01ty, names and numbers table given)

KPOT D1str1ct No. (1-6)
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v

¥y Y. v v ¥

_ Route number or street name (Indmates "T" roads)
- Township (rural crossmgs)

Township letter -

Range (rural crossings)

Section number (left and right) (rural crossmgs)
National Highway System '

- (0 -- not on national highway- system)

(1 -- national highway. system (NHS))
(2 -- NHS, strahnet connection)
Functional classification, rural

(11 -- Interstate)

(12 -- Other prlIlClpaI artenals)

(13 -- Minor arterials)

(21 — Major collectors)

(22 -- Minor collectors)

(31 - Local roads) ,
Functional classxﬁcatlon, urban
(51 -- Interstate) - -

(52 -- Freeways and expressways)
(53 -- Other principal artenals)
(54 — Minor arterials)

(61 -- Collectors)

(71 -- Local streets)

Average Daily Traffic (ADT)
(latest, available data)

Year of traffic

(vear of latest ADT)

Direction of inspection

(dlrcctlon travelmg when approaching. crossmg)

. Land use

(1 -- Grassland)

- (2 -~ Cultivated upland) |

(3 -~ Cultivated bottomland)

(4~ Irngated)

(5 - Mineral development)- :

(6 -- Central Business District (CBD))
(7 - Outlymg Business Dlstnct (OBD))
(8 -- Restdential)

(9 -- Industrial) .
" (10 -- Public Park etc. )
Surface type ‘

(1 -- Bituminous surface treated)
(2 -- Bituminous mixed surface)
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v v v A4

(3 -- Bitumninous mixed overlay)
(4 - Asphaltic concrete)

~ (5 ~- Asphaltic concrete overlay)

(6 — Portland cement concrete)
(7 --Brick) - ' =
(8 -- Gravel and stone (graded/drained)

" (9 -- Barth (graded and drained)

(10 -- Gravel and stone (not graded or_ dralncd)

- (11 -- Earth (not graded or drained):

Surface condition
(1 -- Very good) -

(2 - Good)
(3 -- Fair)
(4 -- Poor)

(5 -- Very poor)
Traveled way- w1dth of approach

Right of way width
Truck turnouts
Pavement markings
(1 -- None)
(2 ~-Both)
(3 -- Approach). .
(4 — Depart)
No-passing lines
(]. - YeS)
(2 --No)
Approach signs

~ (1.-- None)
(2 -~ Plain)

(3 -- Retroreﬂectonzed)
(4 -- Subburst)
(5 — Prismatic grade)

‘Sidewalks @ crossing

(1 — None)

(2 ~- One side)

(3 -- Both sides) . :
nghway grade on approach side of crossmg
(1 -- Flat)

(2 0-3%)

(3 -- 4-6%)
(4 -~ Greater than 6%) .
Highway alignment on approach side of crossmg

- (1 -~ Tangent)
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(2 -- Moderate curve (less than 6°))

(3 -- Sharp curve (6° and over))

Highway grade on. depart su:le of crossmg -
(1--Flat) '
(2--0- 3%)

(3 - 4-6%)

* {4 -- Greater than 6%)

Highway alignment on depart side of the crossmg
(1 -- Tangent) :

(2.-- Moderate curve (less than 6%))

(3 - Sharp curve (greater than 6°))
Construction material of crossing
(1 -- Untreated wood plank)

- (2 -~ Treated wood plank)

(3 -- Gravel)
(4 -- Concrete)
(5 -- Asphalt)

~ (6 -- Cast iron)

(7 -- Rubber)
(8 -- Brick) .
(9 -- Earth)
(10 -- Other)

. Condition of crossmg material

(1 -- Very good)
(2 — Good)

(3 - Fair) .

(4 -- Poor)-

(5 -- Verypoor)

~ Rideability

(1 -- Very good)
(2 -- Good)

(3 -- Fair)

{4 -- Poor)

(5 -- Very poor)
Crossing illuminated
(1 -- None)

(2 -- One side)

(3 -- Both sides)

‘Road intersection within 300 feet of crossing

(1 -- None)
(2 -- One side)
(3 -- Both sides)
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Type of crossing protectlon
(1 -- Represents crossbucks as the type of crossing protectlon)
(2 -- Represents crossbucks (not retroreflectorized) on the approach side)
(3 -- Represents retroreflectorized crossbucks on the depart side)- °
Type of crossing protection
(1-- Crossbucké). '
(2 -- Bells)
(3 -- Wigwag and bells)
(4 -- Flashing lights or preempted highway ﬁafﬁc 51gnals)
(5 -- Flashing lights (cantilevered))
- (6 - Flashing lights and bells) :
(7 -- Flashing lights and bells (cantﬂevered))
(8 — Gates (black & white))
(9 -- Gates (red & white))
" (10 — Watchman) -
(11 -- No protection)
(12 -- Stop signs) 7
Reétroreflectorized crossbucks
(1 — No crossbucks)
(2 -- Crossbucks (not retroreﬂectonzed))
(3 -- Crossbucks (retroreflectorized on one side of 51gn))
{4 - Crossbucks (retroreﬂectonzed on both sides of sign))
(5 -~ Prismatic grade) :
Alignment of left railroad approach

(1- Tangent)
(2 -- Moderate curve)
(3 -- Sharp)

Alignment of i ght raa]road approach .
(Code the value that appears on the field shest. The alignment of the railroad to the nght
of the crossing (for a distance of about 600 feet) shall be recorded as one of the
following.) '

(1 -- Tangent)

(2 -- Moderate curve)
(3 - Sharp)

Angle of crossing

(To the nearest 5°)

Distance to nearest grade separatlon

(If within 2500 feet) .

Approach clear sight distance (left)

{Code, from the field sheet, the clear sight distance looking to the left along the rallroad
from a position on the centerline of the street approach at 2 point 100 feet (for municipat
crossing) or 300 feet (for rural crossing) from the center of the main track. If the clear
view down the tracks is 2000 feet or greater, the view is considered unrestricted and is
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reported as "2000". If the clear view down the tracks is nonexistent (0 fcet) the view is
reported as '9999".)

_Approach obstruction to clear view (left) :
(Code, from the field sheet, the correct number to indicate what the obstruction was when
looking to the left from a position 100 feet (for mummpal crossmg) or 300 feet (for rural -
crossmg) from the mdin frack.)

(1 -- Trees or shrubs)

(2 -- Other vegetation)

(3 -- Topography) .

(4 -- Buildings or other man-made obj ects (belonging to rallroad)

(5 -- Buildings (residential))

(6 -- Buildings (commercral))

(7 -- Other man-made obstructions)

(8 -- Other obstructlons)

{9 -- No. obstructlon) :

(If the clear view down the tracks is 2000 feet or greater the view 1s consrdered‘ i
- unrestricted and the code used is '9".)

Approach position for maximum clear view (leﬁ) : :
(Code the value marked on the field sheet. ‘When the observer is stationed on the
centerline of the approach 100 feet (for municipal. crossing) or 300 feet (for rural’
crossing) from the crossing and his view down the tracks to the left is restricted (less than
2000 feet), he should then proceed toward the crossing until hie has an unrestricted view
down the tracks. The distance from the observer's position to the crossing should then
be noted and coded. In no case should the point of observatron be less than 25 feet from
the center of the track nearest the observer. If the view is unrestricted (2000 feet) at 100
feet (municipal) or 300 feet (rural). for RR(53), then RR(SS) will automatlcally be 100
feet (municipal) or 300 feet (rural).)

Approach maximum clear view (left) _ C
(Code the value shown on the field sheet. When the observer is able to obtain an
unrestncted view somewhere between his initial position (100 feet municipal or 300 feet
rural from the crossing) and his final position (25 feet from the nearest track), then this
field should be coded '2000". Ifthe observer never obtains an unrestricted view, the clear
view at 25 feet shall be coded.” If the clear view down the tracks is nonexrstent {0 feet),
the view is reported.as '9999')

Approach clear sight distance (right) A ' '

(Code, from the field sheet, the clear sight distance Iookmg to the night along the railroad -
froma posrtlon on the centerlme of the street approach at a point 100 feet (for municipal
crossing) or 300 feet (for rural’ crossmg) from the center of the main track. If the clear
view down the tracks is 2000 feet or greater, the view is considered unrestricted and is
reported as '2000". If the clear view down the tracks is nonexistent (0 feet) the view is
reported as '9999".)-

Approach obstruction to clear view (nght) _

(Code, from the field sheet the correct number to 1ndlcate what the obstruction was when
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looking to the right from a position 100 feet (for mumclpal crossing) or 300 feet (for
rural crossing) from the main track.)
(t -- Trees or shrubs)

{2 - Other vegetation)

(3 -- Topography)
(4 -- Buildings or other man-made objects (belongmg to rallroad)
- (5 -- Buildings (residential)} : .
(6 -- Buildings (commercial)) -
(7 -- Other man-made obstructions)
- (8 -- Other obstructions)
(9 -- No obstruction) . ‘
~ (If the clear view. down the tracks is 2000 feet or greater, the Vlew 15 conmdered
urrestricted and the code used 15'9".}) '
Approach position. for maximum clear view (right)
- (Code the value marked on the field sheet. When the observer is statloned on the
“ centerline of the approach 100 feet (for municipal crossing) or 300 feet (for rural
crossing) from the crossing and his view down the tracks to the right is restricted (less -
than 2000 feet), he should then proceed toward the crossing until he has an unrestricted
view down the tracks. The distance from the observer's position to the crossing should
then be noted and coded. In no case should the point of observation be less than 25 feet
- from the center of the track ncarest the observer. If the view is unrestricted {2000 feet)
* at 100 feet (municipal) or 300 feet (rural) for RR(53), then RR(S 5y will automat1ca11y be
100 feét (municipal) or 300 feet (rural).)
Approach maximum clear view (right)
(Code the value shown on the field sheet. When the observer is able to obtain an
unrestncted view somewhere between his initial pos1t10n (100 fect mumicipal or 300 feet
rural from the crossing) and his final position (25 feet from the nearest track), then this
field should be coded 2000, If the observer never obtains an unrestricted view, the clear
view at 25 feet shall be coded. 1f the clear view down the tracks i is nonexxsteni {0 feet)
the view is reported as '39999".
Depart clear sight distance (left)
(Code, from the field sheet, the clear sight distance lookmg to the 1¢ft along the railroad
from a position on the centerline of the street approach at a point 100 feet (for municipal
crossmg) or 300 feet (for rural crossing) from the center of the main track. If the clear
view down the tracks is. 2000 feet or greater, the view is considered unrestricted and is
' reported as 2000, If: the clear view down the tracks is nonex1stent (0 feet), the view is
* reported as '9999".) . :
Depart obstruction to elear view (left) : :
(Code, from the field sheet the correct humber to indicate what the obstruction was whien
lookmg to the left from a position 100 feet (for municipal crossing) or 300 feet (for rural
crossing) from the main track. -
(1 -- Trees or shrubs)
(2 - Other vegetation)
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(3 - Topography

(4 -- Buildings or other man—made objects (belonglng to railroad)

(5 -- Buildings (residential))

(6 -- Buildings (commercial))

(7 -- Other man-made obstructions)

(8 -~ Other obstructions)

(9 -- No obstruction) :

(If the clear view down the tracks is 2000 feet or greater the view is consxdered
. unrestricted and the code used is '9".)

Depart posttion for maximum clear view (1eft) :

(Code the value marked on the field sheet. When the observer is stationed on the
centerline of the approach 100 feet (for municipal crossing) or 300 feet (for rural -
crossing) from the crossing and his view down the tracks to the left is restricted (less than -
2000 feet), he should then proceed toward the crossing until he has an unrestricted view
down the tracks. The distance from the observer's position to the crossing should then
be noted and coded. Inno case should the point of observation be less than 25 feet from -
the center of the track nearest the observer. If the view is unrestricted (2000 feet) at 100
feet (municipal) or 300 feet (rural) for RR(53) then RR(55) W111 automatically be 100
feet (rnwnmpal) or 300 feet (rural) )

Depart maximurmn clear view (left) '

‘ (Code the value shown on the ficld sheet. When the observer is able to obtaln an.
unrestricted view somewhere between his initial position (100 feet municipal or 300 feet
rural from the crossing) and his final position (25 feet from the riearest track), then this
field shonld be coded '2000'. Ifthe observer never obtains an unrestricted view, the clear
. view at 25 feet shall be coded. If the clear view down the tracks is nonexistent (0 feet),
the view is reported as '9999’

Depart clear sight distance (nght)

(Code, from the field sheet, the clear sight distance Iookmg to the right along the railroad
from a position on the centerline of the street approach ata point 100 feet (for municipal
crossing). ot 300, feet (for rural crossing) from the center of the main track. If the clear .
view down the tracks is 2000 feet or greater, the view is considered unrestricted and is
reported as '2000". If the clear VIew down the tracks 1s nonexistent (0 feet), the view is
reported as 9999'.) - ' ' » :
Depart obstruction to clear view (right)

(Code, from the ﬁeld sheet, the correct number to indicate what the obstructlon was when
 looking to the right from a position 100 feet (for municipal crossmg) or 300 feet (for
rural crossmg) ‘from the main track.

(1 -- Trees or shrubs):

(2 -- Other vegetatlon)

(3 — Topography . ‘

' (4 -- Buildings or other man—made objects (belongmg to 1'8.111‘03.(1)

(5 - Buildings (residential))

(6 -- Buildings (commercial))

65




(7 -- Other man—made obstruct1ons)
(8 -- Other obstructions)

(9 -- No obstruction)

(If the clear view down the tracks is 2000 fcet or greater, the view Is- con31dercd .

unrestricted and the code used is '9'.)

Depart position for maximum clear view (right) '

(Code the value marked on the field sheet. When the observer.is stationed on the-
- centerline of the approach 100. feet (for municipal crossing) or 300 feet (for rural
crossing) from the crossing and his view down the tracks to the right is restricted (less
' than 2000 feet), he should then proceed toward the crossing until he has an unrestricted
view down the tracks. The distance from the observer's position to the crossing should
then be noted and coded. Inno case. should the point of observation be less than 25 feet
from the center of the track nearest the observer. If the view is unresiricted (2000 feet) -
at-100 feet (rnu.mclpal) or 300 feet (rural) for RR(S 3) then RR(SS) will automatlcally be.
100 feet (municipal) or 300 feet (tural).) '
Depart maximum clear view (right)

- {Code the -value shown on the field sheet. When the observer is able to obtain an - )

unrestricted view somewhere between his initial position (100 feet municipal or 300 fect
rural from the crossing) and his final position (25 feet from the nearest track) then this
field should be coded '2000". If the observer never obtains an unrestricted view, the clear
view at-25 feei shall be coded. Ifthe clear view down the tracks is nonexistent- (0 feet),
the view is réported as '9999'. -
Year of inventory
Month of inventory
Day of inventory
Design status
(0 -- No design status ass1gned)
- (1 -- Project assigned)
(2 — KCC project)
(3 -- "G" project)
(4 — Project cancelled)
(5 -- New project assigned after prior pro_] ject cancélled)
(6 -- Existing devices considered adequate)
- (7 - Tentative program) -
- Design review year
- Design hazard rating - a
(Calculated from a formula developed by the des1gn deparlment This formula c0n51ders
. the highway traffic, the angle of the crossing, the sight distance in cach of the four
. quadrants, and the number of tracks to obtam this safety ratmg value.)
Rank by design: hazard ratmg -
Exposure factor
(DEXT = (DADT*(DFAST + DSLOW)) +0.05) .
Non-state control section number
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Index number of rrinvent

Canpsys switch

(O -- Not on state hlghway system)

(1 -- On state highway system)

Cansys section milepost

Speed limit

Distance into non-state section

Rank by design hazard ratmg (state)
Lens size

(Valid values are 6, 8 and 12 inch 1enses)

_ Clrcmtry

(1 -- DC circuit)

© (2 -- Style C (AC/DC, etc.)

(3 -- AFO (Audio Frequency Overlay))

(4 -- Motion detector (1140B, ¢tc.))

(5 -~ Motion sensor (500, 550, 600, DMD, MAD, etc.))
(6 - Phase motion detector (600, DMD, etc.))

(7 -- Constant warning devices.(GCP, HXP, etc. )) |

Rank'by design hazard rating (non~state)

(The #1 rank is. the highest rating and the most hazardous ThlS field ranks only non—

state highway railroad CLOsSIngs, )
Non-state switch
(This switch is to mark crossings that are in the non-state data. base.)

(0 - Not in non-state data base)

(-1 -- In the non-state data base)

USDOT/AAR Crossmg Inventory ‘

Data that is available in the USDOT/AAR Crossing Inventory (N ational Inventory) is in two
parts, i.e., "inventory information" and "incident information." Significant data elements are:
1. Inventory Information o ' ‘ ‘

»

" Highway type and number

" Railroad milepost

Location and classtﬁcatlon
Crossing number

Raiiroad company

Railroad division/subdivision
Railroad branch or line name
State/county

- County map reference number

Nearest city
Street or road name

Nearest railroad timetable statlon ‘

Crossmg type and protectLon (pubhc)
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Vehicular Information
Typlcal number of daily train movements

- . Speed of train at crossing

Type and number of tracks

Type of warning device(s)

- reflectorized crossbuck

-- * nonreflectorized crossbuck .
-- . standard highway stop sign(s)
-- other stop sign(s)

- other signs; advance wa.mmg

-- ' other signs

" Train activated devices/signals
o . Constant warning time '
Speécial non-train activated warning devices

Commercial power (yes/no) -

Physical Data _
Type of development

' Smallest crossing angle

Number of highway traffic lanes

Truck pullout lanes (yes/no)

- Highway paved (yes/no)

Pavement. maﬂqngs (yes/no)

Railroad advance warning signs (yes/no)
Crossing surface type .

Does track run down a street (ycs/no)
Nearby mtersectlon ‘

| H_ighway Departmen_t Information
- Highway system .
*Is crossing on state highway system

Functional classification of road over crossing .
Estimated AADT (ADT) -

~ Estimated percent tracks
" Incident data (all reportable accidents)

| Information is glven on:
- Location -

Incident situation

~ Environment

Train and track 7
Crossing warning system’

68




> Motorist action -
» - Highway vehicle property damage/casualties
-- . highway vehicle property damage
- total killed
- totalinjured

This completes the de_Scﬁp’tioﬁs of readily available data elements that are available for use in -

screening individual grade crossings and comidors.
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- SELECTED CORRIDORS



TABLE HﬁAD_INGS-
XING NO Crossmg Number
STREET NAME Na.me of the streetf}ughway mtersectmg the ratlroad at the crossmg ‘ -
—.RAW SCORE Score of the crossmg determined by the selecnon rnodel
TOTAL SCORE = Sum of scores‘lfor all crossings in the corridor selected by',the_: modél
AVG SCORE = Average Score pef seiec_téd crossing in the corrjdor_
#OF CANDIDATES, n= Nu_mbel__' of Elro'ssings ih the _cdrridor s_elected by- the modél |
TOTAI’_’; .XIN‘GS,. N = Nuinb@r of ail gradé brossings in fhe corrid_or-,
RATIO, n/N = Ratio of sal_ectéd crd;:sin_gs to the total crossings in the corridor,
XINGS PER MILE = Density of gfade _crossing; m the l;or_rido.r, : |
RAILROAD NAME = The n_aﬁe of the raiquad over the crossing,
CORRJDOR_ BOUNDA_RIES — Limits defining the corridor, and

' COUNTY NAME =Name of the county in which the corzidor is located.

FOOTNOTES = -
% = Abandoned, closed or being closed
C oYk = Junc.tién (intersection)

L =Dualname |
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" CANDIDATES’

#OF

- SCORE TOTAL : | o SRR
'KDG:ING;:EOT STR‘_EET NAME RAW o séggn' (i\ }?['h]‘g];“: XII;GS,‘ Rt{r;o, xn\;ﬁi EER_ RA]&I;?EAD chR__mqg .BOUNIIJARIES Cgfﬂ?
567 | o0es12C T-263. 58
T 561 | 009621B T 72
563 | 009618T T TAL. R
558 | 009624W " T-506 - 68 : , - R
— 4 538 | 6725 8 n | o7 1.05 BNSE | ROSEHILL- AUGUSTA
559 | 009623P T-171 63 | - - - T
560 | 009622H " T-308 77
562 1 0096194 T-610 59
S66 | 0096131 T316 70 |
523 | 670082G TS18 55 | 55 55 1 T ] 00 | 113 BNSF | ANDOVER - AUGUSTA
586 | 009589K | T230 77 ' | f |
583 | 009595N | T-226 7
582 | 009596V T-453 74
381 | 009597C T-226 59" | , _ BUTLER
584 | 009593A 151 G | 650 | 7222 9 5] o6 1.82 BNSF o BORADD ‘ |
7585 | 009592T T T-328 g1 ' |
7589 | 009586 T-247 7
587 | 009588D 232 62
588 | 009587W T-247 88
554 | 430260W T-160 61 | 61 | 6l . 1| 00s | o064 Up : GEEEN%RSSS .
605 | 009538A T213 78 '
607 | 009536L 309 6 | - ' L
— 256 | 64 4 1 | 03 | . os BNSF | EL DORADO - CHASE Co.
500 | 009543W T-221 61 , o
602 | 009541H T-419 5
B | 49293X | ATéHISON' | s st ] s I 16 | 0.167 4.27- UP EL DORADO CITY




€L

CANDIDATES®

SCORE

# OF

TOTAIL

RATIO;

XINGS PER

_ x__-'»NQN.O STREETNAME | | SéggE CANDID- [ XINGS, {0 g AR CORRIDOR BOUNDARIES CSX;EY
KDOT | USDOT | , RAW |TOTAL ATES,n | N ' ' :
535 | 006201L RILEY RD 57 | , o , o BT .
533 | 006204G | -~ NEVADA RD 54 1 168 | 56 3 13 foem | 1 BNSF | OTTAWA - WELLSVILLE
538 | 006197y | TENNESSEERD | 57 ' ' ' -
552 | 006230W | ARKANSASRD | 77 | , ._ - . _
544 | 4395818 { INDIANARD | 54 | 192 64 3 19 | 0458 1.49 - BNSF [ OTTAWA - OSAGE Co.
559 | 006220R | INDIANARD. | 61 ' _ . - .
516 | 439533¢C VIRGINIA RD 60 | 60 60 . 1 2 0.5 0.73 UP | RANTOUL-MIAMICo. | FRANKLIN
521 | 006583) WOODSONRD | 60 - 1 o - I
522 [ 006585X MONTANARD | 56 | 169 | 5633 3 9 033 1.2 MR OTTAWA - DOUGLAS Co.
523 | 006588T STAFORDTER | -53 S ' ‘ '
27 | 439560Y OAK ST - 54 | 54 54 1 13| 008 2.8 Up OTTAWA CITYY
40 | 439536X |3RD/MAPLE STx% | 56 | 56 56 I 5| 02 1.3 up RANTOUL CITTY
517 | 412608V ‘C-127 76 L . , up N
T Ty = 1 | s 2 3 0.67 0.67 PARKER - MIAMI Co.
532 | 412620C C-11 73
© 527 | 412630H C:225 - 72 . .
528 | 412631P ' C-306 65 . : : | .
RS == rw B 63 6 11| 0545 0.82 UF PARKER - ANDERSON Co. LINN
532 | 412636Y C-202 54
525 | 4126267 - C-19 54
16 | 4126170 MAIN ST 7 171 11 1 6.1 006 | 068 up _PARKER CITY




| CANDIDATES’ , SCORE #OF [TOTAL|. . S : -

N0 | stReeTNaME | | AYE |cANDID. [xivGs, (RATIO: XINGS PER RALEDAD | CORRIDOR BOUNDARIES CRAME.
| kot | uspoT - RAW [roTAL] ATES,n | N | - ' T .
550 | 008714 C-406 86

548 | o08718U “C-504 85

552, | 008712D C-806° 79 :

i T ooy Y ] 4™ 79 | 6 10 0.6 1.25 _l.BNSFH_._ _EMPO.RIA—MOR_RIS Co.

546 | 008720V C-404 74
553 | "008713K C-806 72 ) :

568 | 0062920 C-444. 79 I 155 7is ) 5 ) 0_91' 1 BNSF | NEOSHO RAPIDS » OSAGE

567 | 0062938 C-451 76 : Co.

563 | 006305T C-130 59
. 562 | 006308N C228 | 5y P EMPORIA - NEOSHO

e e o 5| 85 | 587 4. 7 0.57 0.88 BNSF T RAPIDS , |

561 006310p _ C-626 58 - LYON

30 006070k |. ~ SYLVAN 74 '
27 | oo6074m UNION 73

29 | 0060718 COTTONWOOD . | 73
26 | 006075U | MARKET 72 _ . : _ i

2 36 |._0o6vs6v PEYTON 69 | 623 | 69.22 9 1 '0.82 1.7 " BNSF EMPORIA CITY

559 | 006084T T-314 68 '

37 | 006312D CARTER 66

22" | 0060782 | CONSTITUTION | 65

24 006077H MERCHANT 63 : : ,

14 | 006205P MAIN 53 53 ' 53 1 1 1 0.3 BNSF 'NEOSHA RAPIDS CITY |

517 | 8135628 T-137 - 73 ' ‘ . _ T

514 813554A T-134 71 o FRANKFORT -

13| sisseL Tom -] 255 | 6375 4 i1 0.36 0.69 Up MARYSVILLE

309 b og13sd1y T-224 54

528 | §13356E T257 67 - FRANKFORT -
_ 524 813347F T-351 63 185 | 6167 | 3 9 0.33 .77 up POTTAWATOMIE Co. | MARSHALL

521 813329H T-447 55 | ' : ,

505 813790F TI0 | 60

501 813801P T2 .59 : : - MARYSVILLE -

507 | 813786P T116 e | 0| 6 i s 03 082 ur WASHINGTON Co.

504 1 R13793A T 108 _35 '



SL

CANDIDATES® w . OR #0F |TOTAL| | | . _
. XINGNO STREET NAME SC. VE | séggs CANDID- |XINGS, R‘:EO’ x“;ﬁigm _.M;kﬁ%’m CORRIDOR BOUNDARIES CSE;EY
KDOT | -uspor RAW |TOTAL ATES,n | N s \ N
: ' ; : _ : BURDICK - DIAMOND |
556 010798P C-222 55 | 55 55 1 5 0:2 091 BNSF S SPRING
541 6051761 C-44 79 - . ' - DWIGHT - WABAUNSEE
540 | 605177R C42 61 140 7 2 2 ! 042 S3W Co.
526 | 6052000 c-8 72 , ,
2 | GOSHIC CA B 1 20 | 65 4 5 0.8 1.05 SSW  |LATIMER - DICKINSON Co.
523 | 602871W c-2 _63 1 SR MORRIS
525 | 605210N | C-6 57
532 | 605202W G188 66 . _ :
533 | 605201P C-115 - 57 | 180 60 3 6 0.5 0.92 SSW. LATIMER - WHITE CITY
534 | 605200H C-i13 57 . - - , -
539 | 605184B C-34 54 | 54 | 54 1 5 | 02 0.6 SSW WHITE CITY - DWIGHT
20 1927 | HARRIS ST 1 58 | 58 58 1 s 1 02 0.6 SSW. | WHITE CITY
559 | 412725 ci30 - [ ss [ [ ' B o e
558 | 412726X C-141 55
560 | 412724) C-132 60 _ , .
561 412722V C-237 75 | 454 | 64 7 it | osd 0.86 - UpP ERIE - LABETTE Co.
563 | 4127177 _C29 75 R ' ' =
564 | 412713W C-225 65 )
625 412712P | STEUBAN-7THA | 69 : " NEOSHO
567 4126908 - C-105 69 69 69 1 3 | 033 1 - uP STARK - ALLEN Co. '
576 | 412707T C-121 63 | - o :
572 | 412703R C-317 60 | _ '
TR T s o 20 60 4 8 0.5 0.84 up ERIE - STARK
570 | 412697P c-140 | 58 B '
- 1 412700 __CANVILLE 26 1176 76 1 4 1 025 | 163 Up . ERIR CITY
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CANDIDATES? , , ' - e . . - - ,
: SCORE #OF |TOTAL . _ _ y
XING_NO - AVG i RATIO, | XINGS PER |RAILROAD| . : - - COUNTY
) STREET NAME SCORE | CANDID- | XINGS, /N MILE NAME |CORRIDOR BOUNDARIES NAME
KDOT : . ATES,n| N | MILE _ S
550" | 006234y T-445 0] 0 [ 1 3 02 | 067 "BNSF .| MELVERN - QUENEMO
553 | 006247A T-634 54 1 T T
556 | 006249N T-432 68 : o
LA : : — 24 15 4 0.8 _ F VET - N
558 | 006252w . T-35% R R R B : o ! _. BNS (OLIVET 'ME'L“.'ER_
559 | 0062558  T-426 60
554 | 006261V T-353 60
555 | 006262C - T-432 64 X
561 006272H T-422 53 : - : :
—= - 348 8 7 0.86 0.6 BNSF MELVERN - COFFEY Co. OSAGE
562 | 006257F T-422 55 | 5 6 : 1 NS LVERN - €O o
563 | 006273P T-220 58
564 | 006275D T-418 55
527 | 005980D T-728 53 , _ CARBONDALE « SHATNEE
528 | - 0059791 | 5 55 | 167 | 5567 3 3 1 1 BNsF | CARPONDALE - SHAW
529 | 005977V T-728- 59 i ' ‘ ' : .
545 | 430602m T-642 s6 |56 | s6 | 1 16 | 006 | o9 yp . | OSAGECITY -FRANKLIN




LL

'CANDIDATES?

SCORE

. AVG

# OF

TOTAL

XINGS PER

COUNTY

XING_NO - A IRATIO, R [RAILROAD| o ,
o STREET NAME | _ SCORE cf}rNDID- .Xl_i:]GS,I. N MILE | NAME |CORRIDORBOUNDARIES| ")y
KDOT| USDOT : RAW |TOTAL ATES, n | ' S
535 | 605223P T-43 60
53 | 605221B T-24 R : '
b — —1 257 | 6425 4 . 44 SSW L - ARLING
S37 | w0s2A vy —1 64.25 9 044 .24 _ ANGDON 7ARLlN‘ TON
538 | 605217L T-122 60
524" | 605237X T-140 T 1 . : e _
525 605236R © T-235 60 | 177 5 | 3 9 0.33 1.5 SSW  [ARLINGTON - PARTRIDGE
529 605232N | . T-334 - 60 - - ' - - S
o TSR e , —~ _ . — SR
512 | 6052524 T-154 60 | 60 60 E 13} 008 | 158 SSW HUTCHINSON
503 | 602963] 503 EXE o _ HUTCHINSON -
— —~ - 12 64. 2 7 {02 1.4 SSW S -
506 | 602960N 7307 70| 1% 5 286 * MCPHERSON Co.
543 | 6054121 T-12 54 : - o ' '
e T - 10 5 2 5 0. 0.83 SSW TURON - LANGDON
544 | G05410X . T-148 53 -7__ 53 ' 4 , ST RENO
43 | 00889sY |  PERSHING | 60 { 60 60 1 17 [ 006 | 39 BNSF
~ 172 | 009833 VANBUREN | 62 62 62 ' 5 02 | 215 CKRY
1037 | 6052860 2ND o " -
87 | 602415W MADISON 69
08 | 6052791 CHESTNUT 68 _
e B s = HUTCHINSON
20| 605270X | WASHINGTON 6,8_ 532 | 665 8 9 0.89 2.34 SSW :
99 | 605280D CLEVELAND 66 .
105 | 605288H ~ 6TH 66
175 | 6052828 | REFORMATORY | 62
102 | 60528sM° | 1sST 61 . N
_ 6052438 MAIN 65 | 65 63 2 1. 05 0.42 SSW PARTRIDGE




8L

CANDIDATES’ o ‘ T T _ - .
- dragliet : ‘ : SCORE #0OF [TOTAL
XING_NO : | ave RATIO,| XINGS PER |RAILROAD S COUNTY
. c0 ' STREET NAME __lscors ip:rbg;m- xm;cs,} N MILE NAME |CORRIDOR BOUNDARIES| "0\ vie
KDOT } * USpPOT RAW |TOTAL _ 1 : - o :
587 | 0096524 95TH E 78
583 | 0096498 " 103RD § 72 ‘
586 | 009651T H1TH S 62 . X
IR Stk — g | 6 6 1t | o545 1.63 BNSF | MULVANE - BUTLER Co.
584 | 009630l 103RD S 58 - : .- - e -
579 | 009634C | . T-270 55
- 585 | 009640F 9STHE 53
5900 | 009396L . T453 55 | |
16 | 009393R - MARKET 64 | 180 | 60 3. | 8 |o03rs 0.53 _ BNSF DERBY
17 | 009302 CHERRY 61 . ' '
203 | 595030k | 1STH/MEAD# | 57 -
Sl - . - 111 | 555 2 29 | 007 2.187 UP
218 | 595050W | BAYLEYMEAD | 54 : o
180 | 009267W 1sTH . | 58 S :
o : : 15 | 575 2 26. | 008 1.56 BNSF
177 | 0092708 10TH ST 57 .
54 | 445153 HANDLEY 54
ERAS Bttt _ ‘ , : SEDGWICK
55 | 445151V OSAGE - 54 | 161 | s53.67 3 31 | 096 | 3a2 up
| ssio2y 10TH ST 53 | | - . WICHITA
261 | 670126 . 14TH ST 53 | s3 | s 1 19 | 0.05 158 . | BNSF
282 | 009281S BAYLEY 57 | 87 57 I 12 | 008 | 18 BNSF .
674 | 009251A WEST 61ST s6 V0 S BNSF
- : : NOT SEEN ON THE MAP - —
123 | o1s167F SABIN 55 : : CKRY
246 | GI0117F OHIO s | = - _ ’
_ — 4 107 | 5357 2 13| 0.153 2.183 BNSF
240 | 670108G GREEN 53 : '




6L

TCANDIDATES”. | ' ' 1 . - :
‘ SCORE #0F  |TOTAL .
XING_NO : AVG |RATIO, | XINGS PER [RAILROAD | COUNTY
7 STREETNAME | sCoRE |CANDID- xn;cs, S pi NAME |CORRIDOR EOUNDARIES| oot
KDOT | - USDOT - RAW [TOTAL| VTR, I . _
612 | ook | mse . | e | | o | - LLINGTON ~BEL
SEnd S — 126 63 2 g | o2 | om BNSF WELL“;GTOI:"'BEL”
613 | 00973IL CT152 | 87 | o ' : . “PLAINE -
605 | omss7e | T3l | s
602 | o0o661Y Coraer | ss | ' ) I I -
s . 226 | 565 4 8 | 025 16 ' BNSF  [BELLI PLAINE - MULVANE|
603 | 009663M |- T-200 | 54 . . _ S T -
606 | 009668W 11 | 62
527 | owase | 10 53 | 83 5301 1 2 | o5 | oo _BNSF__| ARIZONA-HARPERCo. | gy oupn
519 | 014201G T-622 53 | s3 53 1 | 4 o2 | os7 BNSF | - MAYFIELD - MILAN
I | ‘014195F | "OSBORNE ST | 74 | 74 7, 1 1 ! 26 BNSF [ MAYFIELDCITY -
34 | owge | mame |75 [ | | ' Sy
33 | oudmsix HST 72 - - _ :
— - 265 | 66.25 4 .| a4 1 106 - | . BNSF WELLINGTON CITY
32 | otisor {°  asT . | e : - S : : Bt -
29 | 0141768 JEFFERSON | 56
524 | a4s581F | C328 60 | 60 60 | 1 7. | 0142 0.6 " UP | ALTOONA - BENEDICT
46 | 445600H FIFTH 72 | o |
49 | wasso6v | NINTH | 68
47 | a4s500m SEVENTH | 67 - _ _ ~ _
sreermsrabre e — 396 66 7 g | 075 1.89 UP ALTOONA CITY
50 | a4sse7c | TENTH 63 - | | o WILSON
48 | 4as598] EIGHTH | 63
52 | 4455946 |  FIFTEEN 63
40 | 4455468 BUFFALO . - 1 | o2 “up__ | BUFFALOCITTY |






