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Evaluation of Planning and Design
Issues for Multiuse Trail and

Highway Crossings

GARY L. GITTINGS, DARREN J. TORBIC, AND LEONARD A. ZANGWILL

Across the country a network of multiuse trails is evolving from
abandoned rail corridors. This phenomenon creates a new set of
demands on public highway and transportation agencies. These
demands are most evident at public highway crossings of rail-trail
projects. These demands raise new policy, planning, and engineering
issues. The most difficult and controversial of the engineering issuesis
whether to retain or remove grade-separating rail structures. The issue
often pits trail advocates against public highway and transportation
engineers in a debate over whether safety is enhanced or degraded by
theremoval of the structure. Decisions on structuresrely on avariety of
factors, including the physical condition of the structure; the alignment,
clearance, and sightlines at the crossing; the quality of trail plans; and
the magnitude and division of responsibility for current and future costs.
To effectively resolve trail and highway crossing issues, it isimportant
to recognize that, in matters related to the crossings, the highway or
transportation agency’s customer base includes trail users as well as
motor vehicle drivers and passengers. Decisions on crossing issues
should evolve from a balanced appraisal of the sometimes differing
safety and operating needs of trail aswell ashighway users. The process
of reaching balanced, multimodal design decisions begins with better
public planning before rail line abandonment. The state highway or
transportation agency can enhance its decision making through better
communication, coordination, and encouragement of trail planning with
sister state agencies, local government(s), regional planning agencies,
and trail development organizations.

The public desire for nonmotorized transport alternatives coupled
with the rising popularity of outdoor recreation has stimulated
a nationwide movement within the United States to convert
abandoned railroad lines into trails for bicycling, hiking, walking,
in-line skating, and similar activities. Popularly known asrail-trails,
thefirst such conversion occurred in the 1960s, and federal funding
first became available for rail-trails in 1976. By mid-1995, largely
resulting from local volunteer initiatives, 684 rail-trail projects
totaling nearly 11 300 km had been completed, with proposals for
many more projects pending (1).

Rail-trails are popular; for example, Virginia s Washington and
Old Dominion Railroad Trail annually attracts nearly 2 million users
(2). In some cases, rail-trails serve asvaluable recreational facilities,
whereas in others, they are also useful transportation corridors.
Studies also indicate that rail-trails can stimulate economic activity
in neighboring communities (3,4).

Therails-to-trailsmovement received asignificant boost from the
1991 Intermodal Surface Transportation Efficiency Act (ISTEA)
(5). ISTEA’ semphasis on intermodalism, right-of-way preservation

G. L. Gittings and D. J. Torbic, Pennsylvania Transportation Institute, 201
Research Office Building, Pennsylvania State University, University Park,
Pa. 16802. L. A. Zangwill, Zangwill Associates, Inc., 355 Congress Ave.,
Landsdowne, Pa. 19050.

planning, and broadened funding €ligibility for bicycle and pedes-
trian facilities is cited as a rationale for more proactive state and
metropolitan planning for rail-trails (6). Federal transportation
funding for bicycle and pedestrian facilities skyrocketed from $40.7
million in the 1973 to 1991 pre-I STEA period to $676.9 millionin
the 1992 to 1995 ISTEA years (7). The latter figure includes only
enhancement program funding and not funds that might be used
from nine other eligible ISTEA programs.

ISTEA’s stimulus and the accelerating popularity of existing
rail-trails has created a new set of demands for state and local
highway and transportation agencies. These new demands are most
acute near theintersections of rail-trailsand public highways. When
planning and designing atrail or highway crossing, the various skill
levels, experiences, and characteristics of the various trail users
(bicyclists, pedestrians, joggers, skaters, etc.) must be taken into
account along with the needs of motorists. This presents engineers
with difficult decisions on appropriate tradeoffs between arange of
safety and operational requirements for the crossings.

PURPOSE

The purpose of this paper is to present research initiated by the
Pennsylvania Department of Transportation (PennDOT) to address
public concern for providing safe, operational trail and highway
crossings. The research, sponsored by PennDOT and the Mid-
Atlantic Universities Transportation Center, was conducted by the
Pennsylvania Transportation Institute at The Pennsylvania State
University. Pennsylvania is among the states with the most rail-
trails; yet as of late 1994, PennDOT did not have statewide policies
for issues related to trail and highway crossings. Thus, the primary
purpose of the research was to gather information and make recom-
mendations useful for PennDOT’s efforts to formulate policies
on trail and highway crossings. Although the research focuses on
Pennsylvania and PennDOT, many of the recommendations are
applicableto public highway and transportation agenciesin general.

Objectives
The objectives of thisresearch were

e To identify the key engineering and public planning issues
associated with the conversion of arailroad and highway crossing
to atrail and highway crossing;

* To identify points in the transportation planning process in
which consideration for future trails should be addressed;
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» To determine current practice, including lessons learned in
addressing crossing issues on rail-trail projects; and

* To make recommendations on the key crossing issues on
the basis of a review of current practice, existing guidelines or
standards, and published research.

RESEARCH METHODOLOGY

The research approach included in-person interviews in selected
state agencies, surveys of various states and metropolitan planning
organizations, and an international literature review. A question-
naire structured around key engineering and planning issues, but
flexible and open-ended in format, was used as an interview guide.
Interviews were conducted in 7 of the 11 PennDOT engineering
districts and the central administrative office to learn staff experi-
ences and perspectives on the issues. The individuals interviewed
represent awide range of responsibilitiesand program areas, includ-
ing grade-crossing operations, traffic safety, environmental issues,
design, programming, right-of-way, location liaison, and bicycling.

Representatives from local and metropolitan planning organi-
zations also attended severa of the district meetings. Interviews
were aso held with the Department of Conservation and Natural
Resources (DCNR) (formerly part of the Department of Environ-
mental Resources, which was reorganized in 1995), the Public
Utility Commission (PUC), and the Rails-to-Trails Conservancy.
In total, 44 people were personally interviewed.

In addition to the in-person interviews, telephone interviews
were conducted with 10 of Pennsylvania s metropolitan planning
organizations and with 5 other state DOTSs to determine their state
of practice with rail-trail conversions. Finally, a review of engi-
neering and planning research literature was conducted to gain more
insight into the state of the art and practice in the United States and
other countries.

The next section of this paper presents some background mater-
ial on the rail line abandonment process in general and on the rail
and highway crossing abolition process in Pennsylvania. The latter
is particularly relevant for the types of constraints it imposes on
agenciesresponsiblefor the safety of rail and highway and trail and
highway crossings. The abandonment section is then followed by
sections covering research findings and recommendations.

RAIL LINE ABANDONMENTS
The Abandonment Process

Rail-trail conversions depend upon the availability of contiguous
rail rights-of-way. Under current federal regulations, arailroad may
abandon a line with as little as 50 days' notice, depending on the
type of abandonment (8). This situation creates extreme time pres-
sures on attempts to preserve rail corridors for trail or other public
Uses.

One way to preserve desirable corridors for public use is to
intervene when arailroad files an abandonment petition with the
Interstate Commerce Commission (ICC). The two major requests
that can be made in this process are the “public use condition”
request and the request for “interim trail use,” also known asarail-
banking request (8). If the ICC grants a “public use condition”
reguest, it notifiesthe railroad not to dispose of any rea estatein the
corridor and to keep intact all of the structures suitable for trail use.
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The public use condition allows a 6-month period to negotiate a
purchase agreement for the right-of-way. Often, thisis a difficult
undertaking. Adjacent property owners may have reversionary
property rights to portions of the right-of-way that mature upon
official abandonment.

The“interim use” request ismade by certifying tothe |CC that an
entity is willing to accept financial and legal responsibility for an
about-to-be-abandoned corridor. If the railroad agrees to negotiate
the railbanking of the line, the ICC will grant a “notice of interim
trail use.” This notice also allows 6 months to negotiate the terms
for use of the corridor asatrail. Theimportant feature of railbanking
is that the abandonment does not legally occur, thus avoiding the
property reversion problems of the public use condition.

Abolition Proceedingsin Pennsylvania

In Pennsylvania, |CC abandonment approval triggers a state admin-
istrative process called the abolition proceeding. This process
determines the disposition of al bridges and tunnels along the rail-
road line and is administered by the Pennsylvania PUC, which has
jurisdiction over all Pennsylvaniarail—public highway crossings.

Theinitiation of an abolition proceeding includes the notification
of many parties: the railroad, PennDOT, local government(s),
DCNR, utilities, neighboring property owners, and interested trail
groups. All parties are invited to a state inspection to discuss plans
and responsibilities for matters such as removing, maintaining, or
modifying structures, removing tracks, realigning the roadway, and
restoring the pavement. All issues unresolved at this field confer-
ence are sent to a formal administrative hearing where interested
parties may present testimony and make recommendations. The
commission’s ruling covers the scope of the engineering work
required and identifies those parties financialy responsible. Fol-
lowing the execution of the commission’s decisions, the crossing is
officially “abolished,” and the commission has no further enforce-
ment powers at the site.

RESEARCH ANALYSISAND FINDINGS

PennDOT and the research team devel oped apreliminary list of trail
and highway crossing engineering and planning issues. Thislist was
pared during the course of the research to the set of most significant
issues shown in Table 1. Following are the research findings for
most of the issues presented in Table 1.

At-Grade or Grade-Separated Crossings?

The most controversial engineering issuein rail-trail projectsisthe
decision whether to retain or to remove existing grade separations
at highway-trail crossings. This issue often pits trail advocates
against public highway and transportation engineersin an argument
over whether safety is enhanced or degraded by the removal of the
structure. Theissue a so usually includes debate over the magnitude
and division of responsibility for current and future costs.

PennDOT Policy and Practice

PennDOT does not have a formal written policy on the matter of
bridge structure removal at grade-separated highway crossings on
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TABLE 1 Topicsand Issues Addressed in the Research

ISSUE TOPICS TO ADDRESS

1. Currently at-grade crossings * What criteria should be used to trigger
consideration of a grade-separated crossing?
« What is the nature of any warrants that may be

involved?

2. Currently grade-separated * What criteria should be used to trigger
crossings consideration of an at-grade crossing?

* What steps might be necessary to bring a structure
up to trail standards?

+ Should an existing structure be rebuilt or
rehabilitated?

+ What if an existing structure creates a sight
distance problem now?

3. Sight distance « What process should be used for ensuring that
adequate consideration is being given to sight
distance and for documentation on the factors

considered and the decisions made?

4. Signing *  What signing is necessary for the highway, and
who is responsible for installation and
maintenance?

* What type of signing is necessary along the trail in
advance of the intersection, and who is responsible

for installation and maintenance?

5. Rail corridor preservation + What steps need to be taken to increase awareness
regarding the potential value of preserving the
integrity of a rail corridor?

*  What criteria should be considered regarding the
potential of a trail project?

* Whose responsibility is it to be aware of the
potential?

6. Conversion process * What is the process and where do responsibilities
lie?

*  What are some of the alternative levels of
involvement that PennDOT might have during the
rails-to-trails planning and conversion process?

* What are the nature of PennDOT responsibilities

during planning for rail/trail conversions?

abandoned rail lines. PennDOT engineers are expected to use sound
engineering judgment in choosing and weighing avariety of factors
intheir evaluations of such structures. A general concernisthe over-
all statewide cost of bridge construction, reconstruction, and main-
tenance. This cost is particularly acute in Pennsylvania because of
the many bridges necessitated by rolling and mountainous terrain,
numerous rivers, and large highway and rail networks. There are
more than 23,100 bridges on the state-owned highway network
alone; the cost of rehabilitating these structures and constructing
new ones where necessary currently consumes 20 to 25 percent of
PennDOT’s annua $1 billion construction/reconstruction budget.
Thus, inan eraof tight fiscal constraints, each opportunity to remove
astructure from state responsibility is carefully weighed.

When asked what factors they consider in achoiceto retain or to
remove existing grade separations, all seven PennDOT engineering
districts interviewed indicated that their primary concern is motor-
ing public safety. Although the emphasis differs depending on
whether the grade separation israil over highway or vice versa, the
specific factors most important to the districts are

« Physical condition of the bridge, such as loose masonry or
concrete or rusting steel components;

« Limiting design elements or geometrics, principally alignment
and horizontal and vertical clearances,

» Motor vehicle accident history at the site;

* Mix and volume of the motor vehicle traffic; and

 Financia considerations.

Thefirst three factors relate directly to motor vehicle safety. Loose
bridge masonry or other components falling on roadway surfaces
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creates a strong motivation among the districtsto removerail struc-
tures over highways. Design elements below current policies create
the same incentive, especially when there is a history of motor
vehicle accidents at the site. Many rail structures over highways
were constructed in the early decades of this century, at a time
when roadway design policies were considerably lower than they
are today. The roadways at these sites typicaly have 2.4-
or 2.7-m lanes and little or no shoulders and are frequently in
poor alignment with the structure. In most such cases, PennDOT
pushes for the elimination of grade-separating structures as part of
geometric safety improvement projects.

Thelast two factorsin the abovelist are not associated with motor
vehicle safety and may need some elaboration. Routes that carry
a high volume of commercial or agricultural traffic have a high
priority in Pennsylvania. In someregions, the opportunity to remove
abridgeisalso seen as an opportunity to enhance the movement of
thistype of traffic.

Beyond the general financial pressure to eliminate structures, an
additional fiscal consideration relates to the crossing abolition
ruling. Abolition proceedings provide an opportunity for Pennsyl-
vania to hold railroads financially responsible for removal of rail
structures. However, if acrossing is abolished without removing the
structure, the Commonweal th has no further recourseto therailroad
to help finance removal costs at a future date. This adds more
pressure to the argument that PennDOT should press for railroad
bridge removal during the abolition proceedings.

The engineering district interviews clearly indicate that
PennDOT’s decisions about whether to retain or remove grade-
separating structures on abandoned rail lines have been dominated
by motor vehicle safety and financial concerns. However, indi-
vidualsin a couple of the district offices and othersin PennDOT’s
central office questioned the department’s traditional perspective
that virtually ignores trail user safety. Given the multimodal
mandates of ISTEA, theseindividuals suggested that abroader array
of factors should be considered. These additional factors are
discussed in alater section of this paper.

Even if acommon set of factorsthat accountsfor trail user safety
can be agreed on, the PennDOT interviews reveal ed mixed opinions
about how trail advocate demands for retaining structures should be
factored into structure fate decision making. Some cite ashortage of
credibletrail plans, which casts doubt on whether atrail will ever be
developed, as areason for PennDOT not having more concern for
trail user safety. Others state that even when a responsible organi-
zation develops a well-reasoned and publicly supported plan, it is
difficult for PennDOT to objectively weigh existing highway user
needs, which are well known, with potential trail user needs, which
arelargely uncertain.

PUC Policy and Practice

Another state agency with a high degree of interest in rail-trail
conversions is the Pennsylvania PUC. The PUC staff position on
crossing abolitions tends to be similar to PennDOT’s traditional
focus on motor vehicle safety. Although the state Rails-to-Trails Act
directs the PUC to consider the effects of crossing abolishments
on the future development of rail-trails, the commission’s long-
standing mandate is to prevent accidents and preserve safety at the
crossings. Motor vehicle safety dominates the execution of this
mandate; safety from atrail user standpoint is not currently given
much weight. In addition, as at PennDOT, the PUC views the
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abolition proceedings as an opportunity to assign due costs to
railroads while the PUC dtill has some regulatory control over the
crossings.

A necessary condition for the PUC to allow arail structure to
remain at a highway crossing is the availability of a responsible
agency that can be held accountable for the structure. According to
the PUC, aresponsible agency is one that is relatively permanent
and has sufficient resources to maintain the structure over the long
term. Most nongovernmental trail sponsors do not meet this PUC
standard largely because their funding baseis not sufficiently stable
and because many are relatively new organizations staffed by vol-
unteers. The failure of such sponsors to present expert engineering
testimony in abolition proceedings further lessens their credibility
in the PUC’ s eyes. Furthermore, the PUC is reluctant to entrust the
care of structures to nongovernmental trail sponsors because the
PUC has no authority to order such sponsorsto do or pay for future
maintenance or reconstruction costs. On the other hand, the PUC
does have jurisdiction over municipal governments, state agencies,
and railroads. These organizations have relatively reliable sources
of funding and have sufficient permanenceto qualify asresponsible
agencies.

DCNR Policy and Practice

The Pennsylvania DCNR is responsible for implementing Act 188,
the Pennsylvania Rails to Trails Act, passed in late 1990 (9). The
Act established the Pennsylvania Rails to Trails Program. Among
DCNR'’s mandates are the identification of existing and potentially
availablerailroad corridors that may be suitable for trail use and the
updating of listings of abandoned lines in Pennsylvania. The Act
authorizes, but does not require, DCNR to acquire land for the pur-
pose of trail development. Unfortunately, the Act did not provide a
funding source for implementation.

DCNR has been supportive of sponsors’ efforts to develop trails
but, because of limited funds, its efforts generally have beenin reac-
tiontolocal initiatives. DCNR has provided testimony in support of
nonprofit trail groupsin abolition proceedings before the PUC. On
structures, DCNR' spositionisthat if engineers determinethe struc-
ture to be structurally sound, then consideration should be given to
leaving the structure in place for trail use.

Viewpoints of Trail Sponsors and Advocates

Most trail organizations planning to develop abandoned rail corri-
dorstendto argue against theremoval of grade-separating structures
along the rights-of-way. The foundation of their position rests
primarily on safety, economic, and financial grounds. They are
critical of the PennDOT and PUC viewpoint on crossing safety,
believing it to be unbalanced in the direction of motor vehicle safety
whilefailing to consider the consequences of at-grade crossings on
trail user safety. Thisfailureisasignificant omission in light of the
inherently safer nature of grade-separated crossings for trail users.
For trail advocates, rail structures left in place become symbolic
of commitment to a complete trail corridor. On the other hand, a
structure removed severs the corridor, reducing the corridor’s
economic vaue as a public asset and decreasing the likelihood
of trail development. From a transportation perspective, the value
lost from severing a trail on a potential commuting route may be
especially high. Speed is important on commuter trails; at-grade
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intersections significantly reducetrail user speedsand thusthevalue
of theroute asacommuting corridor, unless stop controls are placed
on the crossing roadway .

From a financial perspective, most nongovernmental trail-
sponsoring organi zations do not have thefinancial ability to replace
structures. Thus, if a structure of any considerable length is
removed, the probability of these organizations replacing it is re-
mote, forcing an at-grade crossing with all of the attendant risks to
trail users.

Balancing Viewpoints

In light of the concern for more balanced safety assessments,
PennDOT personnel were asked which factors should be used to
determinethe appropriate type of trail/highway crossing if the needs
of both motorists and trail users are to be considered. The factors
mentioned included

» Type of trail user;

» Averagedaily traffic (ADT) of roadway and trail;

* Mix of vehicular traffic;

« Type of roadway to be crossed (limited access, arterial, etc.);
» Number of lanesto be crossed;

» Speed of the roadway;

 Sight distance;

* Percent grade; and

« Drainage.

Although this list is a start on a more balanced set of factors, few
quantitative thresholdswere provided and no guidance was given on
how to integrate the factors into a decision-making framework.

Survey of States and Literature Review

In an effort to uncover more definitive guidance for choosing the
appropriatetype of crossing, five other statesand several local juris-
dictionswere contacted by telephone and acomprehensive literature
search was conducted. After talking to state and local agencies gen-
erally regarded as leaders in bicycle transportation, it was evident
that not much engineering guidance for choosing crossing types has
been developed in the United States.

Theliterature review produced moreinformation but fell far short
of providing a comprehensive set of engineering guidelines.
Although summarized in this paper, the literature review is ad-
dressed in detail in a research report (10). Several documents
provide guidance on the design of trail/highway crossings for bicy-
clists. Guidelines devel oped in California during the 1970s present
warrants for stop control and signalization (or grade separation) on
the basis of peak-hour motor vehicle volume and peak-hour bicycle
volume (11). The Finns have assembled guidelines to distinguish
between marked crossings, marked crossings with traffic islands,
signalization, and grade separation. The guidelines employ an
integrating matrix containing quantitative thresholdsfor motor vehi-
cle ADT and the roadway speed limit, plus certain characteristics of
the trail, such as user type and trip purpose. These guidelines are
under consideration for use in Minnesota (12). Guidelines devel-
oped in the Netherlands determine the type of crossing (intersections
with or without right-of-way ruling, signalized intersections, round-
abouts, and grade separation) on the basis of a framework that
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integrates the functional class of the bicycle trail, the design speed
of the roadway, and the type of roadway to be crossed (13). Unfor-
tunately, the nature of the research supporting the guidelines
supported by the Dutch and the Finns could not be determined.

Other literature provided general guidance on the appropriate
type of trail/highway crossing for pedestrian traffic. Zegeer and
Zegeer developed criteria on the basis of pedestrian demand, user
type, and roadway conditions to help determine where grade sepa-
ration would be most beneficial to pedestrians crossing roadways
(14). Axler developed guidelines to justify grade separation for
pedestrians crossing freeways, taking into consideration criteria
such as pedestrian volume, vehicular speedson theroadway, vehicle
volume, and location of the crossing (15). On the basis of pedestrian
delay time, the width of the crossing, and pedestrian volume (16),
the Ingtitute of Transportation Engineers devel oped guidelines that
indicate the need to protect children near school crossings. The
Manual on Uniform Traffic Control Devices (MUTCD) aso
provides a warrant for signalization of a crossing on the basis of
minimum pedestrian volume (17).

Theliteraturereview indicatesthat additional researchisrequired.
Theexisting guidelinesare limited in scope, incorporating only afew
of the factors that should be evaluated in determining the appropri-
atetype of trail or highway crossing. For example, the guidelinesdo
not account for factors such as sight distance and geometric condi-
tions. Many of the guidelineswere also developed for different types
of facilities, not trail and highway crossings. Consequently, future
research should identify the needs of trail usersat highway crossings
and develop a unified assessment methodology that incorporates all
relevant factors while balancing the needs of road and trail users. As
it currently stands, decisions on the type of crossing that best fulfills
the needs of trail users and motorists given the site’s physical char-
acteristics must be made using primarily engineering judgment.

Sight Distance

Another related i ssue that highway and transportation agencies must
address is sight distance requirements for safe operation near a
crossing. Near any intersection, sight distance is critical for the
safety of al users. Itisespecialy critical when the conflict potential
is between motorized vehicles and bicyclists or pedestrians. The
latter do not have any physical protection, so conflicts often result
in seriousinjuries.

Generally consistent responses were received during the
PennDOT interviews; the primary concern of highway officialsis
providing at least the minimum stopping sight distance along the
roadway for the motorists. By providing this minimum, a vehicle
traveling at or near the roadway design speed should be able to stop
before reaching atrail user in its path (18).

The literature review provided another viewpoint. It illustrated
that additional types of sight distance should be considered near the
crossing. One type is stopping sight distance from the trail user's
perspective (11-13,19,20). Trail users, primarily bicyclists, should
be provided adequate sight distance along thetrail to react and come
to acontrolled stop before reaching the roadway (19). Thisisimpor-
tant for two reasons. To cross vehicular traffic safely, trail users
should stop before proceeding across the roadway. In addition,
many crossings are designed with measures, such as gates, to keep
motorized vehicles off thetrail. Therefore, trail users must be given
sufficient sight distance to see these measures so the measures
themselves do not become a hazard to the trail users.
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Another form of sight distance that should be considered near a
trail/highway crossing isintersection sight distance for trail users
(13,20). Sufficient sight distance should be available for a trail
user, starting from a stopped position, to avoid a conflict with a
vehicle that appears after the trail user’s crossing maneuver has
begun. The required sight distance is a function of the approach
speed of motor vehicles, the width of the roadway, and the accel-
eration capabilities of trail users. The latter isacomplicating fac-
tor because different types of trail users have varying acceleration
capabilities.

Signsand Pavement Markings

A third issue facing highway and transportation agencies concerns
trail and highway crossing signs and pavement markings. In many
instances, signs or pavement markings or both, on or along the road-
way and along the trail are the only safety measure implemented
near a crossing. In this respect, signs and pavement markings are
a important issue. In Pennsylvania, trail sponsors are usually
responsiblefor financing, installing, and maintaining al trail-related
signing near a crossing, both along the trail and along the highway.
Typically, PennDOT incorporates al necessary permits for signs
and pavement markings into agreements with trail organizations.
This arrangement rai ses more some concerns, however. If standard
warning signs and pavement markings are missing, conveying the
wrong message, or not installed, the public highway or transporta-
tion agency isexposed to tort claimsif an accident occursinvolving
atrail user and amotorist. This circumstance raises the question, If
apublic agency risksthe liability exposure, should the agency take
amore active role in the install ation and maintenance of signs and
pavement markings on the highway?

Another concern relates to the effectiveness of trail-related
warning signs and markings. Although warning signs often are used
in advance of the point wherethetrail actually crossesthe roadway,
rarely are signsor pavement markings placed at theimmediate loca-
tion of the crossing. Consequently, motorists can drive right by
the trail crossing and not ever seeit. In these situations, motorists
have no information on where specifically to expect bicyclists or
pedestrians. Furthermore, over time, motorists probably become
less sensitive to warning signs.

Several aternatives for marking actual trail crossing locations
were suggested during the interviews. One simple solution is mark-
ing thetrail or highway crossing with crosswalks. Whether marked
crosswalks improve, reduce, or have little impact on pedestrian
safety is uncertain, however (21,22). This ambivalence can be
explained in someinstances by the effect of the environment and by
beliefs on driver expectations, as demonstrated by the practices of
two engineering districts in Pennsylvania. Pennsylvania law, with
one principal exception, grants right-of-way to pedestrians in
marked crosswalks or at unmarked intersection crosswalks; the
major exception occurs at intersections controlled by operating traf-
ficsignals(23). Onerural engineering district discouragesthe place-
ment of crosswalk markings where trailsintersect roadways at non-
intersection locations, preferring that pedestrians and bicyclists
yield theright-of-way to the motorized traffic. Their rationaleisthat
when drivers traveling at high speeds on rura highways encounter
pedestrians and bicyclists, drivers do not expect to yield the right-
of-way. In contrast, one primarily urban district marks all of itstrail
crossings with crosswalks because the district believes this helpsto
promote behavior consistent with driver expectationsin urban areas.
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Several suggested alternatives to crosswalk pavement markings
included reflectorized panels or bicycle crossing signs. Reflector-
ized panels or vertical bars could be placed at all four corners of the
crossing. This would distinguish the exact location of the crossing
in both daylight and nighttime conditions. The MUTCD contains a
crossing sign (W11A series) that is distinguished from the advance
warning crossing sign (W11 series) by the addition of crossing lines
on the sign face (17). The former would complement the latter by
identifying the specific location where the highest level of motorist
caution is necessary.

Importance of Public Planning to Trail
Development Efforts

PennDOT and the PUC have been criticized during the course of
abolition proceedingsfor giving too little consideration to the poten-
tial for trail development. Both agencies countered that they do
assess Whether a given structureis likely to be part of afuture trail
when formulating their respective positions for abolition proceed-
ings. The agencies indicated that their perceptions of the feasibility
of atrail sponsor’s proposal and of the trail sponsor’s credibility
played amgjor rolein the agency’ sjudgment of whether therewould
be atrail developed or not. PennDOT and PUC interviews consis-
tently indicated that the relative importance of a trail sponsor’s
argument for retaining astructureroseif the proposed trail was part
of an official local or regional transportation, land use, or open space
plan. A few examples of such plans, either already completed or in
the process of being developed, were found inthe samedistrictsthat
appeared to have the strongest working relationshipswith local trail
sponsors and planning agencies. Most of the districts, however,
weregenerally not aware of whether their respective municipalities,
counties, or regional planning agencies had or were contemplating
any trail planning or development activities.

Interviews in PennDOT’s central administrative office high-
lighted opinions on the need for astatewidebicycletrail planto help
guide department decisionson structures. Such aplan needsto iden-
tify a trail network; one suggestion was that this network should
consist of a primary and secondary system and that every effort
should be made to retain grade separations on the primary network.
Another individual within DCNR emphasized the need for aline-
specific statewide plan because of the nature of the abandonment
process. Without a line-specific plan, the significance of an aban-
donment notice for a specific line segment is difficult to judge. Asa
result, little effort may be given to preserving structures along the
line. After several years, additional abandonments in the area may
be requested. When these additional notices and the prior abandon-
ments are pieced together, the picture of a potential trail network
emerges. However, if structures on the first few lines abandoned
have already been removed, the opportunity to develop the network
may be gone. Thus, from a policy perspective, this individual
emphasi zed the need to devel op aline-specific master plan because
the potential of atrail system may not be seen otherwise.

RESEARCH RECOMMENDATIONS
Treat Trail Usersas Transportation Customers

Not unlike many other public agencies, one of PennDOT’s core
values is commitment to providing the best possible service to the
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agency’s customers (24). A current issue for the agency, though, is
whether rail-trail usersare PennDOT customers. With regard to trail
and highway crossings, the recommendations made in this paper
evolvefrom the belief that PennDOT’ s customer base includestrail
users as well as motor vehicle drivers and passengers. The authors
view PennDOT’s acceptance of this broader customer mix as
critical to effective resolution of trail and highway crossing issues.
Public decisionsonrail bridge structures, trail and highway crossing
design, signs and markings, and other trail and highway crossing
matters should evolve from a balanced appraisal of sometimes
differing saf ety and operating needs of both highway and trail users.

Encour age Development of L ocal Bicycle and
Trail Plans

The process of reaching balanced decisions on engineering issues
at trail and highway crossings begins with a strong commitment to
better planning, communication, and cooperation among relevant
stakeholders well in advance of rail line abandonment. Currently,
public decision making on crossing issuesis hampered by alack of
public planning for trails or other uses of abandoned corridors.
Indeed, local or regional planning for right-of-way preservation,
even for highways, israrely donein Pennsylvania (25). However, if
aproposed trail ispart of alocal or regional government transporta-
tion or land use plan, then the trail sponsor’s request to preserve
a particular grade-separating rail bridge structure can be given
significantly more weight because some of the uncertainty over
future trail development is reduced.

Formal public plans for trails can aso serve as the basis for
implementing land use ordinances that alocal government may use
to preserve right-of-way for future public purposes. The planning
process itself can be beneficial if it encourages a high degree of
stakeholder and general public involvement and if it produces
a community consensus about public reuses of abandoned rail
corridors. This consensus may not necessarily produce more
trails. However, in those communities choosing to encourage trail
development, an inclusive consensus devel opment process provides
plannersand trail sponsorswith agood forum for identifying stake-
holder concerns and addressing potential stakeholder conflicts.
If initiated sufficiently in advance of abandonment, community
consensus building may be pursued without the time pressures
governing therail line abandonment process.

PennDOT and DCNR should encourage consideration of trail
planning and devel opment through the transportation plan and land
use plan elements of municipal comprehensive planning. All coun-
tiesin Pennsylvania are legally required to devel op comprehensive
plans(26). Many municipalities, although not required by law, also
have municipal comprehensive plans and planning commissions.
Comprehensive planning is also conducted by multijurisdiction
councils of government. Multijurisdiction cooperative planning is
frequently useful to the development of longer trails.

Among the required elements of comprehensive plansis aland
use plan and a plan for the movement of people and goods, includ-
ing pedestrian and bikeway systems (26). As part of theland useand
transportation plan elements, state agencies should encourage local
comprehensive planning effortsto address potential public reuses of
abandoned and active rail lines. Although state and local priority
may be to retain or to restore rail service, local and regional com-
prehensive planning should carefully weigh and prepare to imple-
ment alternative public usesthat are in the public interest when rail
serviceisnot financialy viable.
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Enhance Communications and Cooper ative
Intergovernmental Efforts To Preserve Potential
Trail Corridors

PennDOT must determine means of obtaining better advance warn-
ing of abandonments and, through cooperation with sister state
agencies, devel op amore effective processfor preserving important
abandoned rail corridors. PennDOT can facilitate this change
through better communication, coordination, and encouragement of
trail planning with other state agencies, local governments, regional
planning agencies, and bicycleand trail development organizations.
PennDOT’ s district engineering offices are the important commu-
nications links with local governments, including county and
regional planning agencies, and trail sponsors. While in a few
districts these links are very strong, other districts need significant
improvement. PennDOT should adopt a statewide policy directing
the districtsto regularly seek out and work cooperatively with local
and regiond trail planning efforts.

Encour age | dentification of Bikeway and Trail
Networksin Statewide Bikeway and Pedestrian Plans

Both states and MPOs are to include bicycle and pedestrian
elements in their long-range transportation plans mandated by
ISTEA (5). Although not arequirement for these plans, identifying
specific facilities or corridors on a statewide bikeway and trail
network guides future public priorities on abandoned rail line
preservation and structure retention. Ideally, the plan functionally
classifies the bikeway and trail network, furnishing one important
indicator of the relative need for grade-separated crossings. Those
geographic portions of the network where actual biking facilitiesdo
not already exist may have to be shown at a corridor level. Active
rail lines in the corridor could then assume a higher priority as
preservation candidates if abandoned. The development of a
statewide bikeway and trail network should be a cooperative state
and local government effort with ahigh degree of stakeholder input.

Decide Whether To Retain or
Remove Bridge Structures

Thefollowing recommendations on the decision to retain or remove
structures place a high degree of importance on the existence of
credible public trail plans. Table 2 summarizes these recommenda-
tions by outlining several scenarios for arailroad structure over a
roadway. These scenarios differ in whether there are geometric
problems or accident histories at the site and whether aresponsible
agency is willing to assume ownership responsibilities for the
structure.

To assess these scenarios properly, the highway or transportation
agency must weigh the risks, from both the motorists' and trail
users’ perspective, of retaining, modifying, or removing the struc-
ture. Thisinvolves considering all of those factorslisted previously
in the findings. The intent behind the final decision, though, is
to balance the needs of the motoring public and trail users while
providing for safe operation of two intersecting modes of
transportation.

Given the existence of a public plan for a trail, the risk to
motoristsin Scenario 1 is minimal. Therefore, aslong as a respon-
sible agency comes forward and is willing to accept al respon-
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TABLE 2 Structure Removal or Retention Decision

Scenario Recommended
Decision'

1. No alignment or clearance problem.
No accident history. Retain
Responsible agency willing to accept
responsibility for structure.

N

. No alignment or clearance problem.
No accident history.
No responsible agency willing to
accept responsibility for structure.

Case by Case

3. Alignment, clearance, or both are
substandard. Remove
No accident history.

N

. Alignment, clearance, or both are
substandard. Remove
Accident history at site.

These recommendations assume the existence of public plans for the trail in
question. If such plans do not exist, then it is recommended that the structure be
removed.

sihilities for the structure, it is recommended that the structure
be allowed to remain. In Scenario 2, the risk to motoristsis again
minimal if the structure remains, but if no responsible agency steps
forward to assume ownership of the structures, joint ownership
arrangements should be made between the highway or transpor-
tation agency, local government, local or state trail groups, and
other state agencies, if appropriate. This spreads the owner-
ship responsibilities and financial burdens while preserving the
opportunity to develop atrail along the corridor.

In Scenarios 3 and 4, the risk to motorists hasincreased, and itis
in their best interest to modify or remove the structure. However, if
conditions warrant grade separation for trail use, the highway or
transportation agency should assume some of the financial respon-
sibility for replacing the structure when the trail is developed.
Thetrail groups should not have to bear al the costsfor replacing a
structurewhenitsremoval islargely benefitting the motoring public.

A final scenario to consider iswhen the highway runsover therail
line. Once again the issue of planning isimportant, as a decision to
remove the structure and rebuild the roadway on afill reduces the
attractiveness of atrail along that corridor. Therefore, the highway
or transportation agency should become familiar with potential trail
plans and work with other agencies to design a safe and secure
overpass, if feasible and if needed for the trail.

In Scenarios 3 and 4, recommendations have called for increas-
ing the financial responsibility of the highway or transportation
agency. Some of these additional costs may beeligibleunder ISTEA
programs. However, those who benefit fromtherail structure preser-
vation/substitution actions of the agency should bear some of the
financial responsibility. Sinceindividual trail organizationstend not
to have significant financial resourcesrelative to the costs associated
with structure preservation/substitution, some alternative financing
mechanisms should be developed. Alternatives that might be
explored include sometype of user feethat might come from annual
trail use passes or from afee on bicycle sales. Funds from such fees
should be strictly dedicated to bicycle-related improvement efforts.

Determine Sight Distance

Traditionally, PennDOT has concerned itself only with motorists
stopping sight distance near the intersection of arail-trail and state
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right-of-way. By considering only the minimum stopping sight dis-
tance for motorists, however, the department is ignoring in some
cases the unique requirements of a major group of users at these
crossings. The sight distance requirements of trail users should also
be considered and, when appropriate, adequate sight distances
should be provided so that trail users can decide when a safe
crossing gap isavailable.

To determinethe actual sight distance requirementsat acrossing,
the advantages and disadvantages of the various forms of sight dis-
tance were reviewed along with actual distances required for each
form. The critical types of sight distance are minimum stopping
sight distance for motorists and intersection sight distance for bicy-
clists and pedestrians. Sound engineering judgment would take the
worst-case scenario for each type of sight distance and apply these
requirementsasaminimumin all situations. If thiswere done, inter-
section sight distance for pedestrians would be required at al trail-
highway crossings. Theoretically this concept is based on similar
principles as intersection sight distance for motor vehicles. How-
ever, thisrequirement may not be practical in all cases. Therequire-
mentsfor intersection sight distance are so great that, in some cases,
it would be too expensive to provide and, in other cases, it may be
impossibleto providetherequired sight lines. Asaresult, the proper
form of sight distance must be decided on a case-by-case basis.
Much of thefinal decision depends on wherethe crossing islocated,
if itisinanurban or rural area, and whether crosswalks are marked
at the crossing. Sight distance recommendations considering each
of thesefactorsaregivenin Table 3.

Deter mine Responsibility for Signsand
Pavement Markings

Highway and transportation agencies must addresstwo issues about
trail-related signs and pavement markings. The first deals with
installation, inspection, and maintenance of trail-related signing
along theroadway. The current practicein Pennsylvaniahasthetrail
groupsresponsible for these duties. It isrecommended, though, that
the state or local agency with ownership control over the roadway
assume maintenance responsibilitiesfor al trail-related signsalong
the roadway. Trail sponsors tend to be volunteer-based organiza-
tions; as such, they should not be relied on consistently to inspect
and maintain roadway signing. The risk of atort claim against the
public agency istoo great if abicycle-motor vehicle accident occurs
at atrail crossing where warning signs were not properly main-
tained. Although the public agency should take on sign-related
inspection and maintenance responsibilities, all expenses for mate-
rials should be assumed by the trail sponsor.

The second issue addresses marking the location of trail
crossings. It is recommended that some mechanism be used to
indicate the immediate location of trail-highway crossings. One

TABLE 3 Sight Distance Recommendations

Marked Crosswalk Unmarked Crosswalk

Urban Area Stopping Sight Intersection Sight
Distance for Motorists Distance for Pedestrians
Rural Area Intersection Sight Intersection Sight

Distance for Pedestrians Distance for Pedestrians
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approach isto mark the crosswalk at the location. However, cross-
walks are not appropriatein al situations. Guidelines developed by
Knoblauch et al. should be used to determine when marked cross-
walks are appropriate (22). If marked crosswalks are not appropri-
ate, then the public agency should provide for the installation of
acrossing sign (W11A seriesof theMUTCD) immediately adjacent
to the crossing to supplement the advance crossing warning signs
(W11 series) (17).

Pursue Additional Research

This research addressed some of the issues surrounding conversion
of rail and highway crossings into trail and highway crossings.
Additional issues covering trails parallel to roadways, lighting, and
several planning and policy matters, although not discussed in this
paper, are presented in aresearch report (27). Additional researchis
needed to improve guidelines on the specific needs of trail users
at crossings, the appropriate type of trail-highway crossing, trail
user willingness to divert to safer crossing points, the safety
consequences of midblock crossings, sight distance requirements
for bicyclists, and the required signing or pavement markings, or
both, at atrail-highway crossing.
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