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I INTRODUCTION

While many communities in the United States owe their origins to the
railroad and actively sought, or bought, railroad service, it was not long
before conflict between the community and the railroad began. Interference
with street traffic was the first problem. Records show that as early as
1880 there was concern about the disruption of horse drawn traffic by the
railroads. As motor vehicle traffic grew, the problems grew, and a number
of communities prepared plans for alleviation of the railroad and highway
traffic conflicts in the 1920s and 1930s, Projects for grade separation
and street improvement were widespread in the depression years,

Noise, vibration, smoke and cinders, community division between the
"wrong' and "'right" side of the tracks, blight and ugliness were also
problems in the early days. However, they were usually considered neces-
sary evils which were more than offset by convenient railroad service that
benefited the community with a vital economic and social 1link to the out-
side world. Conversion to diesel locomotives after the mid-1930s sub-
stantially removed the problems of smoke and cinders, but the other prob-
lems continued unabated.

Prior to the 1950s, the major mode of long distance passenger trans-
portation was still the railroad. The convenience of the passenger depot
in the center of town was important both to the passengers and to the
downtown businesses., The need for tight schedules to give passengers
the fastest service possible dictated that a main railroad line serve
the passenger station. Coach yard facilities in junction cities were
often located near the passenger station to expedite service and to co-
ordinate train makeup with passenger scheduling. Industries tended to
cluster near the central part of town and relied extensively on railroad
service., Bus and streetcar lines in larger communities carried workers
to their jobs and shoppers to the stores in the center of the city, and
railroad passengers to either the downtown district or wherever they
needed to go.

By 1960 the convenience of railroad facilities in downtown districts

- had waned considerably and the inconveniences had become much more apparent.
Air and highway travel had attracted almost all of the regular long
distance travelers., The migration of people from the farm to the city,
combined with the need for space for the large families of that time, led



to the swift development of sprawling suburbs beyond the limits of the
public transportation system, New industries and established firms needing
to expand could locate far from the center of town on much less expensive
land, be close to the suburban labor market, and rely on new, larger trucks
for much of their freight service. The individual automobile became so
necessary to reach widespread destinations that families commonly owned

two or more, and rental cars were used by long distance air travelers for
local transportation, Customers and employees came to the downtown
district by automobile rather than by train, bus, or streetcar. Bus and
streetcar schedules were curtailed in many cities., Traffic problems
multiplied, and every train coming through town and crossing streets mag-
nified street congestion, Many customers deserted downtown stores to
patronize the stores closer to their suburban homes.

Today there are still places were railroad service is needed in down-
town areas, but railroad lines through the middle of town not only occupy
land that frequently could be used in a higher-valued way, they also cause
occasional very serious accidents and create considerable distress among
motorists delayed at grade crossings. On the other hand, passenger traffic
is so small that it has been discontinued altogether to many cities.
Station and switching facilities near the downtown become unnecessary.
Other problems related to railroads have come to the attention of cities
that want to reduce noise levels, improve their appearance, expand an
activity center next to the railroad corridor, or implement a flood
control plan requiring railroad relocation.

In the 1950s and 1960s, almost 50 communities have prepared detailed
plans for relocation of part or all of their downtown railroad lines.
Several places--Colorado Springs, Niagara Falls, McKeesport (Pennsylvania),
and Beaumont (Texas), succeeded in relocating tracks.

The Highway Safety Act of 1970 authorized a demonstration project
for the elimination or protection of grade crossings in Greenwood, South
Carolina. Greenwood, like many other cities in the country, was bisected
by multiple railroad lines resulting in downtown traffic congestion and
loss of mobility for emergency vehicles, The demonstration project, now
partially completed, includes the construction of new track and connec-
tions that will consolidate operations over existing tracks that bypass
the downtown area. The tracks in the downtown area are being removed.
When completed, the project will result in improvemént in the appearance
and cohesiveness of the downtown area, increased highway safety and
mobility, and improved railroad operations,



The demonstration in Greenwood prompted other communities to seek
federal assistance with their railroad problems. In order to determine
the need for a program of railroad relocation, the Federal Railroad
Administration and the Federal Highway Administration initiated a study
designed (1) to estimate the nature and magnitude of the railroad-reloca-
tion problem in urban areas and (2) to develop a methodology for planning
and implementing local studies aimed at solving the problem. This guidebook
presents the results of the second part of the study.

During the course of the study, the team led by SRI reviewed reports
of over 50 railroad relocation proposals; studied dozens of other related
reports; and traveled to 17 cities in the United States. Detailed field
investigations were conducted in seven of these cities, where planners,
railroad personnel, elected officials, and businessmen were interviewed
to obtain their opinion of the impact of relocation projects on their
communities. Railroad operations were observed in the other ten cities
as part of a study of problems in larger cities. In addition, 150 planners
in cities with populations greater than 100,000 were surveyed by mail
questionnaire and detailed comments and maps were received from many of
these; over 500 maps of cities were analyzed.

State highway departments in six states provided information about

every urban grade crossing in their states. This information was analyzed
to determine the potential benefits of eliminating urban grade crossings.

Summary of the Nature and Magnitude Study

Companion volumes to this guidebook (1) report in detail on the
nature and magnitude, nationwide, of the railroad relocation problem in
urban areas; (2) provide the guidance for preliminary assessment in a
separate document; and (3) provide a summary of the project work. The
report on nature and magnitude is summarized below.

Relocation of the railroads in urban areas--which in some cities include
consolidation of railroad trackage-—-offers the potential for combining
several kinds of benefits from one project: improved highway safety
and mobility, improved environment, improved use of land in the community,
and improved railroad efficiency. The tangible and intangible benefits
from all these improvements could justify relocating the railroad, whereas
any one of the benefits would not necessarily, by itself, make the
relatively high cost worthwhile. Therefore, railroad relocation and con-
solidation should be added to the arsenal of weapons at the disposal of
transportation and land use planners as they cope with the problems of
the city.



The report estimates the total number of places in the United States
that are experiencing conflicts between the railroad and community
activities, and also the cost to remedy these problems through programs
that would require justification in terms of benefits to highway users;
or to highway and railroad users combined, and all benefits, no matter
to whom they accrue,

The need for planning and financial support is identified.

Purposes of the Guidebook

The purposes of this guidebook are to suggest the appropriate approach
to planning for community policymakers (Part 1), to outline analytical
processes to be used by technical specialists (Part 1I), and to provide
supporting data (in Part II and the appendices). The analytical processes
are illustrated with data from the case study cities.

This guidebook is a pioneering effort to codify the analysis of
complex railroad, urban, and transportation problems. As the guidebook
is used by practitioners, refinements in procedures, analysis, and cost
factors will doubtless be made. Because of the complexity of the problems,
the procedures described here can only illustrate the general process of
planning and analysis: the guidebook is not intended as a complete text
in any of the many disciplines that need to be applied to the problem,
Professional judgment, as always, is an essential ingredient in good
planning.



II SUMMARY

Urban railroad relocation must be considered within the context of
a complex array of problems in a community. As such, it must be handled
within an integrated framework which includes many elements--economic
conditions, community commitment, land use, traffic and transportation,
physical conditions, and environmental factors.

Railroad Relocation in Comprehensive Urban Planning

Urban areas of over 50,000 population are required to develop long-
range highway plans which are properly coordinated with plans for improve-
ments in other forms of transportation. Smaller communities may have
such plans in varying degrees, It is important that consideration of a
railroad relocation and consolidation be a part of such long-range plans.

Ideally, both the economic and physical impacts of railroads would
have been included in all comprehensive planning programs for years,
However, for a variety of reasons--most notable of which seem to be the
high costs of railroad removal and construction, and the remoteness of
railroad company headquarters--communities have been more reluctant to
confront railroad problems than their other problems, Urban planning
has typically ''worked around’ railroads or tried to capitalize on their
presence (e.g., by developing industrial buffer zones). This approach
may lead to the correct solution, but using such built-in constraints may
result in lost opportunities by ignoring the potential solution of relo-
cating or consolidating railroad facilities.

Special Considerations in Planning Railroad Projects

Planning of a particular kind is needed to resolve the conflict
between the railroad and the community. There are many interests: rail-
road operating companies, railroad users, highway users (owners, opera-
tors, and occupants of automobiles, buses and trucks), tenants in the
immediate area of the railroad, landowners, the community at large, and
the rest of the State and Nation.
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Whatever the solution finally chosen by a particular community,
railroad conflicts represent an urban problem of a very special kind:
the costs of solving the problem are high, and a myriad of parties are
involved in the decision making. An entrepreneurial element of sub-
stantial magnitude--shippers and railroad operating companies--must be
included and their institutional objectives and constraints must be
understood.

It will do no good to make a distinction between the private and
public sectors and then bias the planning work by claiming that the
public interest is the first priority; railroads are quasi-public in
nature by virtue of federal regulation, Rather, what is needed is a
completely openminded approach which is sympathetic to the interest of
all parties. In turn, this requires an extraordinary--and expensive--co-
ordinative effort on the part of whatever professional planning team is
utilized. The professional/political process is always one of compromise
and recompromise, In a sense, decision making is the rational adjustment
of self-interests. It requires patience and a recognition that railroad
projects must be evaluated not only in terms of their costs and benefits,
but also in terms of their priority relative to other community priorities
and capabilities.

Regardless of whoever else is interested in community railroad prob-
lems, there must be some benefit to the railroad company if the planning
is to have any hope of success. Further, a community should always keep
in mind that the physical expanse of the railroad system means that
distant communities, shippers, highway users, other railroad operations,
etc., may be affected by the local plan. Therefore, great care should
be used in defining a study area and designating the appropriate body to
be responsible for the planning.

One final point: it is important that legal regulations' and current
federal policies be built into the planning program. Interstate Commerce
Commission powers, questions of railroad land tenancies, shippers' rights,
safety standards, environmental regulations, and national transportation
planning policies--all must be considered in the local planning.

Assumptions Used in the Development of Planning Methodology

Funding

Urban railroad relocation demonstration planning study and imple-
mentation projects have been authorized in specific cities by various
Federal legislation since 1970, Related railroad projects have also
been undertaken in connection with programs of the Department of Housing
and Urban Development (HUD).
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At the time we go to press with this planning guidebook, there is
no comprehensive provision for funding of either detailed planning or
implementation of projects specifically to alleviate urban railroad
problems, Therefore, this guidebook has been prepared under these
assumptions:

* Federal funds for planning and implementation will

be available,

* The availability of funds for detailed planning will be

somehow related to the results of the preliminary assessment
carried out by a community,

The amount of funds available for implementation of the
selected alternative will be related to the costs and impacts
estimated during the detailed planning analyses.

The approach followed in this guidebook also assumes that, regardless
of the availability of outside funds for implementation, the community
will be required to make a substantial investment of its own resources.

Therefore, guidance is provided to assist the community in its decision
to commit its resources.

Future Railroad Transportation

This guidebook has also assumed that the national railroad system
will continue to be a vital part of the national economy for many years
to come., However, the emphasis will continue on the freight transpor-
tation function, as railroads will probably not regain their place as
long-haul passenger carriers. In certain short-haul corridors of high
density, the railroads will likely increase their passenger services
because of competing demands for energy, crowded airspace, and restrictions
on environmental degradations. In the places where these kinds of services
are foreseen, planners will have to adapt the principles presented herein
to meet those special situations,

Summary of the Guidebook

This guidebook is divided into two parts: an approach to planning
that describes background, organizational, and procedural aspects of
planning; and guidelines to analytical support for plan development,

11-3



The Approach to Planning: Organization and Procedures

The planning begins with the perception that there is a railroad
conflict problem of significance to the community and that something
should be done about it, With this perception, a guiding organization,
commonly called a steering committee, is formed of representatives'from
interested public and private organizations, including each railroad,

This steering committee, with the assistance of any required additional
technical personnel either from within the community or from outside it,
arrives at a preliminary assessment of the available alternative solutions
to the problem, As a result of this preliminary assessment, the decision
makers will be able to determine the approximate cost and probable impacts
of a range of alternatives to alleviate the problem that is perceived.

If the costs appear to be within the capability of the community to
finance, considering the probable contributions from outside the com-
munity, financial assistance may be sought for further study using the
information developed for the preliminary assessment. All study data

and information should be fully integrated with other transportation
planning for the area.

The development of a plan is undertaken by specialists using an
iterative procedure of alternative description, impact assessment, and
definition of new alternatives, 1In its final version, the plan describes
alternative solutions to the railroad conflict problem, estimates their
costs, and assesses their impacts.

The steering committee guides the general conduct of the plan
development and acts as a focal point for communicating to the community
the results of the plan development as it progresses. As the assessment
of the alternatives is completed, the steering committee receives the
response of the community and provides leadership for adoption of the
most favorable alternative.

After a plan is adopted, a new organization with much broader powers
is required for implementation of the provisions of the chosen plan,

Special consideration should be given to the commitment of the com-
munity to the solution of the problem, in terms of its ability to provide
both leadership for the detailed planning process and money for the im-
plementation. Also due special consideration is the management of the
technical aspects of the plan development to assure that the many different
specialists needed to develop the plan are properly coordinated.
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Analytical Support for Planning

The analysis portion of plan development consists of a circular
or iterative process of identifying alternatives, describing alternatives
in physical terms and estimating their cost, assessing the impacts of the
alternatives, and evaluating and comparing alternatives. The first deci-
sion point in this iterative process is at the end of the precliminary
assessment, wherein the initial look at the costs and impacts of a range
of alternatives is completed in a short period of time, The analytical
process continues as alternatives are defined in greater detail, and
their costs and impacts measured more carefully.

Important in the plan development as well as in the administration
of planning is an understanding of railroad operations, As already noted,
the railroad in a community is part of a system that covers the entire
nation, and changes made in one place can affect the system for thousands
of miles. There are also technological restrictions on railroad opera-
tions that are not generally understood. This guidebook provides all the
planning participants with better understanding of these operations.

To assist the specialist team that must develop the plan, guidance
is provided on the estimation of railroad capital costs, railroad company
impacts, railroad user impacts, highway user impacts, neighborhood and
community impacts, and state and national impacts, Guidance on comparing
alternatives is also provided, including technical data for estimating
the magnitude of impacts, and worksheets to explain the procedure the
analyst follows in his estimating., The worksheets appear at the end of
each relevant section in Part II of this guidebook.
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III THE AFFECTED PARTIES--THE STAKEHOLDERS

Problems associated with the railroad in the community are far-
reaching and their resolution will make profound changes in the lives
and pocketbooks of many people and groups in the community. Moreover,
the effects will fall unevenly on the various groups. Those likely to
feel the effects are called the stakeholders, and an understanding of
who they are and their interests is an important consideration from the
very beginning of the planning effort.

In general, the stakeholders may be divided into the following
groups:

® Railroad operating companies.

® Railroad employees.

®* Highway users.

® Residents and tenants of property adjacent to existing or
new railroad facilities.

® Railroad users.

® Owners of property adjacent to existing or proposed railroad
facilities.

® Residents, tenants, and property owners in other areas af-
fected by the proposed changes in railroad facilities.

®¢ The community at large.

® The remainder of the state and nation.

These stakeholder groupings may prove too broad for analysis of par-
ticular projects. For example, in comparing alternative resolutions to
the problems associated with the railroad, residents and tenants of adja-
cent property may have to be subdivided into railroad users with potential
loss of rail service under one of the alternatives, and tenants who may
be forced to move either because the property on which their homes or

businesses stand is to be used for right-of-way or because of general re-
development of the area after the project is complete.

It should also be recognized that the classifications overlap--
railroad employees may be tenants of abutting property; tenants and owners
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frequently are the same people; and the majority of the motor vehicle
users are residents of the community and also members of other stakeholder
groups. Nevertheless, the listing provides a convenient format for
discussing ''the stakes' in solving railroad relocation problems, and is
followed below.

Railroad Operating Companies

A railroad is a private business that operates to produce a return
on the investments of the stockholders. However, because it is a for-hire
cérrier of freight, it provides a service to the community in shipping
merchandise and raw materials to and from the railroad users, who in turn
provide jobs for the community. The railroads are regulated by the Inter-
state Commerce Commission which must approve service arrangements, rates,
additions and abandonments of track, and agreements among railroads.

Even the profitable railroads have had difficulty in recent years
in making a sufficient return on investment to compete for capital with
other industries, and a number of railroads are operating in bankruptcy.
These conditions have made it almost impossible for many railroads to
tap capital markets for equity or loans. As a result, the railroads must
be extremely careful in their investment decisions. They have opportunities
for investments that have very high returns--investments they cannot make
from their available cash--so that they are reluctant to consider any
kind of new investment that is not highly profitable.

Railroad cooperation and assistance have been provided to many
communities in their planning. However, it must be remembered that the
railroads also serve other communities and this situation, together with
their financial difficulties, may make them reluctant to set precedents
which might be widely applied in the other communities.

- Railroad technology generally requires an interconnected system,
connecting the shipper with the consignee. Unloading and reloading
operations are costly and impractical ways of bridging gaps in the
system. While intermodal operations such as truck trailers or containers
carried on railroad cars have a definite and increasingly sizable role
in rail transport, such operations are applicable only to certain types
of freight.

Finally, the design, configuration, and condition of the track
network has a major influence on the cost of railroad operations., Rail-
roads typically have design limits for the maximum allowable steepness
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of grades and sharpness of curves, as these characteristics have a
definite effect upon operating efficiency and safety. Operating costs
will usually be reduced by decreasing the distance that trains must
travel over a given line segment, increasing operating speed, or decreas-
ing the number and complexity of rail and highway crossings.

Railroad Employees

Railroad employee unions have bargained over the years to maintain
their jobs in the face of declining utilization of railroads and the
modernization of railroad equipment and operations. There are no known
situations where the employees have objected to the relocation of rail-
roads, but rearrangement of tracks that would move work from one territory
to another, or that would affect working conditions or the amount of work
available would be of concern to the employees.

Highway Users

Highway users are owners, operators, and occupants of automobiles,
buses, and trucks that use the streets in the city. They are the largest
group of travelers in the city and the city's economy, form, and patterns
of activity depend greatly on its network of highways and streets. High-
way users and the railroad come into conflict at railroad grade crossings,
where the driver must slow his vehicle to determine if it is safe to
cross or to avoid effects of roughness at the crossing, and must stop if
the crossing is occupied by a train or if a train is approaching.

Slowing and stopping increases travel time for motor vehicle occupants,
as well as vehicle operating costs: more fuel for slowing and accelera-
tion, and more maintenance for brakes, transmissions, and tires, in addi-
tion to tire and suspension effects from the crossing roughness. Time
delays are more or less important to the occupants depending on what they
are doing, and the delays may be a source of severe irritation. If the
vehicle is a commercial one, the driver is being paid and the truck being
maintained to produce revenue for a business, and delays cause both the
truck and the driver to be less productive. At the other end of the spec-
trum, persons driving for recreational purposes--going to a picnic or
sightseeing--are less concerned with the delay. Monetary equivalents have
been assigned to delays of various types and these are used in the evalu-
ation of alternatives, as described later,

Accidents are also a cost., In a train-vehicle accident, the cost

to the road user includes the value of property damaged and, in the event
of injury or death, the medical costs and the economic loss of productive
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capability. The accident cost is listed as a road user cost because it
is primarily the vehicle that is damaged, and it is the occupant of the
vehicle most often injured or killed. However, the railroad or the mo-
torist's insurance company is frequently called upon to compensate for
damages to the user or his heirs.

One benefit of a railroad relocation to road users--the value of
time saved--has a tendency to be passed on. The .fact that a trip from
home to downtown, for example, requires less time may result in (1) more
frequent trips downtown to patronize merchants there, i.e., higher sales
downtown, (2) new trips from more distant homes to downtown, again result-
ing in higher sales downtown, or (3) willingness to pay somewhat more for
a residence because of its increased convenience, i.e., higher values for
residential property.

In summary: highway users and others benefit from the elimination
of the slowdowns, stops, delays, and accidents at grade crossings.
Elimination can be accomplished by grade separation of the highway and
the railroad at the crossing, by relocation of the railroad, by rerouting
the traffic, or by encouraging the community to develop traffic pat-
terns that do not have to cross the railroad.

Residents and Tenants of Adjacent Property

Those who live in or occupy the buildings on the property that abuts
the railroad track are among the people most vitally affected by the
relocation approach to the solution of railroad problems. Noise, vibra-
tion, and visual intrusion are the tangible effects of the railroads on
these people, but the social stigma of living by the railroad tracks may
be equally important as a negative factor. The noise is disturbing to
somé, although others claim that they get accustomed to the sound and the
vibration. The visual intrusion is also something they live with,

Tenants of buildings near the railroad may enjoy lower rents because
the property they occupy is seen as being less valuable. Taking the rail-
road away may be a disadvantage to some stakeholders because the cost of
living at that location might go up or pressures to develop the land to
a higher use after the railroad is removed may make the economic pressure
great enough to force the tenants out. Mitigation of these impacts should
be part of the planning program.

Properties abutting the railroad track--whether urban lots near the

old location or farms that may be cut across if the railroad is relocated
beyond suburbia--often have access problems.
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Railroad Users

Railroad users are those establishments that depend on receipt or
shipment of materials by rail to operate their businesses. Railroad
shipment is often the least costly way of moving their goods., Changing
to another mode of freight service (such as motor trucks) would mean
higher costs and many of the users could not operate under the burden of
these higher costs. Realignments of track that interrupt or remove rail-
road service to the user will mean that at best he will be inconvenienced
during the interruption, and at worst he must move to a new site. Con-
versely, if realignment makes for more efficient and faster local rail-
road operations, the user will benefit from faster or more reliable service.

Owners of Property Adjacent to Railroad Facilities

Another group likely to be affected by relocation or by grade sepa-
ration projects is the owners of the property abutting the old or new
right-of-way. Owners of property abutting a railroad that is removed may
gain, both from the removal of the damaging effects of the railroad and
from subsequent development that is triggered by removing the railroad.
Real estate appraisers usually feel that a railroad abutting a property
lowers its value, the amount being dependent on the use of the land. Resi-
dential land is adversely affected by the railroad more than commercial
property, and industrial land may be benefited. Higher valued land may
lose a greater proportion of its value than lower valued property.

Tenants and Owners in Other Affected Areas

Even though the effects of a railroad may be most pronounced for
those who occupy or own property immediately adjacent to it, those who
live or own land further away from the railroad--up to several tenths
of a mile--may also experience the effects of changes. A railroad is a
barrier to travel and communication in subtle as well as obvious ways.
Removing it may mean that patterns of travel in the city, neighbors who
are visited, and neighborhood frameworks will change. Conversely, moving
the railroad to a new location must be done with care in order to avoid
disrupting other established neighborhoods--especially those where there
is a strong sense of community brought about by common characteristics

(for example, older persons) or common interests (for example, many wage
earners employed in one company or industry).

Businesses may benefit or lose from changes caused by grade separa-

tion or railroad relocation, Making an area more accessible will mean
that a retail establishment in the area gains an advantage over its
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competitors. Conversely, businesses in neighborhoods where tracks are
relocated or where streets are closed may experience less accessibility
and thus lose a competitive advantage.

The Community at Large

The community includes all the residents of the area who must share
a portion of the cost of the improvement project and who expect to receive
a share of the benefits in return. The share of costs borne by the com-
munity is usually met by local taxes, although funds from such sources as
revenue sharing may be used. If these funds are used, they will obviously
not be available for other programs. The benefits expected by the com-
munity include improved safety, reduction of irritating delays, improve-
ments in emergency services resulting from better accessibility, a more
attractive environment, increased community pride, and improved economic
activity that will ultimately lead to a larger tax base (or possibly lower
taxes) to cover local government expenditures.

The State and Nation

The states and the nation have interests in resolving the problems
associated with railroads in urban settings: (1) preservation of a
railroad system and enhancement of the efficiency of that system as a
national resource, (2) stewardship of highway taxes dedicated to the im-
provement of highway travel, (3) preservation of national resources, in-
cluding federal funds and energy, (4) preservation and improvement of
central cities, and (5) commitment to improvement of the quality of life.
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IV ORGANIZATION AND ADMINISTRATION
OF THE PLANNING PROCESS

The need for a careful and purposeful organization to plan for re-
solving urban railroad problems is paramount. The extent to which and
sensitivity with which a community prepares for decision making and ef-
ficiently coordinates the gathering and analysis of information will prove
to be critical.

At the outset, two points should be emphasized:
¢ An organization is established to do something: it should

perform work directed toward some end.

e The structure of an organization cannot be derived from
universally agreed formulas. Rather, its structure is
derived from the nature of the work it is expected to
perform,

Perception of the Problem and the Objectives

The extent to which a railroad is or is not perceived as a problem
by the community will provide considerable insight into the near term
prospects for building an effective organization to solve the problem.
Perception is an indicator, although an informal one, of the existence
of a problem, and its magnitude may be measured by the sense of urgency
that is evident.

For example, community concern over such problems as accidents and
delays at railroad crossings, or visual blight associated with a railroad,
is commonly expressed in letters and calls to city engineers and elected
officials, to the mass media, and in its editorials. As perception in
creases, the prospect of the creation of a climate conducive to action
also increases. This leads to the next point--once a problem has been
perceived, one must ask what are the fundamental objectives of a pro-
posed action strategy. At the outset, it is not imperative for a com-
munity or decision maker to try to cast objectives in concrete. Yet it
is important for the people concerned to say what objectives are impor-
tant to them. Simply by articulating their objectives those involved
are forced to think carefully about the problem. This process in itself
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helps to create greater sensitivity about the values, needs, and problems
of each stakeholder group.

Organization for Planning

A policymaking and administrative group is needed to organize, co-
ordinate, and direct the planning effort. The duties of the agency are
to identify goals and objectives, select and direct the consultants and
specialists who conduct the detailed analyses in support of the planning,
and serve as an administrative agency for the receipt and disbursement of
planning funds. The group should be constituted to include representa-
tion of a wide range of stakeholders--as a minimum, relevant govern-
mental agencies, the affected railroad operating companies, areawide
transportation planning agency, highway agency, and special interest
groups from the community.

The local government representative(s) will not only provide policy
inputs from the view of the community government, but will provide access
to technical staff support--engineers and planners--for the planning.
Government representatives may also provide the channels through which
funds to pay for the planning are received and disbursed.

Similarly, a railroad representative from each of the affected opef-
ating companies will not only provide protection for the railroad interest
but also access to technical support from the railroad company.

The community interest group representatives should be few in number
and chosen for their ability to be concerned with policy, rather than with
detail of the work.

The planning group, in most cases, should be part of the areawide
transportation agency. The group will benefit from legislative sanction
by a city, county, or state government if an areawide transportation
planning agency does not exist.

The important thing to remember is that the planning agency be a
coordinating group that is acceptable to all the stakeholder groups and
that it possess not only substantive skills but abilities in the arts of
negotiation and compromise,
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Commitment to Planning

Managerial skills, administrative framework, and the ability to gen-
erate timely and thoughtful analyses that aid decision making are all
important to developing a unified planning program. However, before any
managerial or administrative talent can be successfully utilized, there
must be evidence in the community of a commitment to effectively deal with
the problem(s) of railroad facilities in urban areas. It is not particu-
larly important for designated persons or entities to be the ones who are
committed--what is important is that commitment exists and can be easily
identified. Thus, the initial commitment may be found in the City Coun-
cil, among city staff, in local service organizations/citizens groups,
or elsewhere in the community. The point is that a railroad in an urban
setting is more than a technical problem--it is a community-wide issue of
significant magnitude.

Citizen Committees and Community Participation

Community participation has emerged over the last decade as an
essential aspect of the planning process. This is a process by which
the community as a whole can have some control over its destiny and such
participation is a legitimate exercise of power by citizens as well as
a way of bringing together many resources to confront problems.

A few guidelines applicable to citizen participation may help to
ensure the establishing of a viable citizen group within planning:

(1) The role of the group should be clear to all concerned.
If the group is to be advisory only, this must be clearly
articulated at the outset.

(2) The citizen group should be established very early in
the planning process. To wait until relocation planning
is well under way is to invite unnecessary problems and
controversy.
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(3) While citizen committees and participation are an important
part of the overall process of planning and decision making,
in the final analysis it is the elected public officials,
usually the City Council, who will be held accountable for
the project,

(4) A citizen group should interact with the coordinating agency,
the local city staff, and consultants retained to bring
special technical abilities to bear on the problems. Joint
meetings should be carefully planned and purposeful.

(5) A citizen group must include both high level and grassroots
representation. It must reflect the concerns of all major
stakeholder groups in the community.

The Iteration Process

Planning is almost always described as a linear process with dis-
crete steps or tasks to be completed along the way. Steps frequently
listed are:

(1) Establish goals and objectives

(2) Collect relevant data

(3) Aﬁalyze conditions

(4) Recommend alternative solutions to the problem
(5) Select the most desirable alternative

(6) Implement the selected alternative

(7) Evaluate the action taken.

It should be remembered, however, that discussion of planning and imple-
mentation as a linear progression from one step to another may simplify
the description of the process, but is not the way planning is actually
carried out. Experienced planners will recognize that the process of de-
veloping a plan is iterative; that is, tasks are done in shallow detail,
then repeated in more detail as a result of what was learned from the pre-
vious pass. If this iterative process is not followed, difficulties are
encountered, particularly in the collection of relevant data. This
activity is usually very time-consuming and frequently disappointing

as to the quality of material obtained. Furthermore, it often prevents
sufficient attention to decision making.
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The iteration process is initiated with a minimum of data and yet
it allows the utilization of data collected later on in the process. It
is based on the view that planning is a cyclical phenomenon that basically
involves successive reviews of:

e Expectations (objectives)

e Performance requirements and costs

e Performance capabilities and commitment,

Each review or iteration examines these elements in light of what is

known at the moment, what the operative assumptions are, and identified
constraints., The iteration can be visualized as follows:

',Expectation\

“ ,(Objectives) >
\\

-7 TN
Performance Performance
Capabilities Requirements

and - — e, ——————— and
Commi tment Costs

Preliminary Assessment

In urban railroad improvement planning, an early round in the
iteration process can result in an adequate preliminary assessment; that
is, the expectations, performance requirements and costs, and performance
capabilities and commitment can be roughly determined, documented, and
assessed in a minimum amount of time--two to six weeks. The keys to a
successful preliminary assessment are to resist the temptation to seek
and analyze large amounts of data at first, and to be willing to be some-
what bold in making judgments and assumptions. (Guidance for making pre-
liminary assessments is presented early in Part II of this guidebook.)

The preliminary assessment step is used to help determine whether a
community wishes to invest in a full-blown planning study. It should
also help to frame the problem in a way that provides insight into the
various dimensions of railroad relocation, If the initial iteration re-
veals high costs, suggests minimal benefits, and holds unacceptable im-
plications for stakeholders, then a community may choose to live with the
current problems associated with the railroad. In such instances, tech-
niques short of relocation or consolidation--such as grade separation
and buffering--may be pursued.
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Initiation of Plan Development

The preliminary assessment will provide the necessary information and
support for the community to apply for whatever planning assistance is
available., A work plan for a full-scale planning study should be drawn up
that incorporates the steps in the planning process just described, which
in practice would be carried out in an iterative way according to the
guidance presented in Part II.

The Role of Consultants

One aspect of railroad relocation that sets it out as a special ur-
ban planning problem is the large number of specializations required to
develop a workable plan. The list includes:

e Business, finance, and economics

e Engineering

e Legal

e Urban planning

e Railroad operations

e Transportation

e Traffic

e Urban design.

Few firms or agencies have expertise in all these fields. A team of
specialists, with professional respect and compatibility, is needed to
assure that a high quality plan is produced in the time constraints.
Local jurisdictions may wish to provide some of the necessary expertise
by assigning certain staff to the planning team. The team should be led
by a manager with a successful record in the management of complex plan-
ning projects, and expertise in one of the technical specialties.

Management of the Detailed Study

As discussed in Part II, there are a number of technical tasks that
should be completed in order to develop meaningful alternative solutions
to the problems associated with railroads in urban settings. Many of the
analyses require substantial data gathering. As already noted, it is im-
portant not to become so bogged in detail that the overall objectives are

IV-6



lost. At the same time, since project costs are likely to be so high
(regardless of whether there is a complete relocation or consolidation,
or a simpler solution such as more grade separations) careful studies and
evaluations must be made to determine whether the project is worthwhile
overall--in nonquantifiable terms as well as financial terms.

To find a reasonable balance between the details necessary to de-
velop a fine-tuned cost-benefit analysis and the constraints imposed by
manpower costs requires competent management and judgmental skill. 1In
addition, since there will be a number of diverse disciplines involved
in the detailed planning, it is important to have managers (one from the
community coordinating group and one from the technical consulting group)
who can work well together and who understand the constraints of their
groups. A successful study--one which examines all‘the alternatives in
a thorough and workmanlike manner--is one during which all parties re-
spond to each other in a productive manner. This can be a particular prob-
lem with the railroad users and the railroad companies who may feel threat-
ened and, therefore, the highest negotiating skill must be applied to en-
sure their timely response.

Consideration of Concept Alternatives

Once the groundwork for planning has been laid, a specific plan for
each alternative should be prepared. These plans of the possible solutions
to the railroad problem should be described in graphic form if appropriate.
At this stage of the planning effort, the alternatives should include
assessments of their impacts on the stakeholders and the community as a
whole. These impacts may be both favorable and unfavorable; the solution
that balances cost and favorable impacts while minimizing the unfavorable
impacts should normally be selected.

Selectibn of Plan and Techniques for Implementation

One of the criteria for choosing among the alternatives will be the
ease or difficulty of implementing that particular solution.

The analyses carried out in support of planning will have described
solutions that are physically possible and will have forecast the economic
and social impacts of the alternatives. The economic and political fea-
sibility of the project will be evaluated from these impact assessments.
It is important that it be made clear to everyone what the plan will ac-
complish as well as what problems are not solved by the plan. It is at
this point that the real community commitment is made: to go ahead with
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detailed phases of the project, to look for other alternatives, or to

go on living with the present problem. If the decision is made to go
ahead, the planning organization may have to be restructured, detailed
designs of the chosen alternatives will have to be made, and final cost
estimates suitable for funding applications will have to be made. Final,
detailed planning will in all likelihood be implemented through a legally
constituted government agency empowered to apply for federal assistance.
This group could be an existing agency such as the City Council or Council
of Governments, or it could be a new district created solely for that pur-
pose. In either case, a full-time executive director will probably be
needed during the final stages of planning,

The powers and responsibilities of the agency must be tailored to

the conduct of the project. Among the powers that may be considered for
the agency are the condemnation of property and levy of taxes.
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V DOCUMENTATION OF PLANNING RESULTS

Railroad relocation planning programs require special attention to
communication., This includes the preparation of appropriate graphic and
written materials for a variety of purposes and audiences. Consideration
of this aspect of the project must begin at the outset, with an adequate
budget allocated.

Few of the documents prepared to date for relocation studies have
adequately portrayed a meaningful picture (either graphically or nar-
ratively) of the alternate approaches to problem solution. The methodology
for analysis is presented in subsequent sections of this guidebook; the
presentation of the results, as described below, is necessary to complete
the process.

Audiences

Railroad planning, like other urban proposals, must be presented and
"sold" to a variety of advisors and decision makers. These include citi-
zens, technical personnel, local officials, elective representatives, and
state and federal agency officials. 1In addition, in many cases, certain
of these individuals act as administrators of legislation which in turn
requires the submittal of documentation. Thus, it is quite likely that
at minimum, the following materials would have to be prepared:

(1) Fund applications (for development and implementation)

(a) State agencies
(b) Federal agencies
(2) Environmental impact statements
(a) National Environmental Protection Agency
(b) U.S. Department of Transportation

(c) State requirements

(3) Interstate Commerce Commission (e.g., abandonment petitions)



(4) Public information reports
(5) Forms for U.S. Department of Housing and Urban Development

(6) Local forms (e.g., zone change applications).

Text, graphics, and presentation aids (e.g., slides, models, and panel
boards) should be prepared with the thought of using them for diverse
audiences and purposes. Technical material should always be handled in

a manner that is understandable to all interested parties--not just kindred
professionals.

Graphics

It is difficult to portray a subject that is linear in character and
narrow in dimension, the typical shape of areas affected by railroad re-
location projects. This is particularly true when several railroads are
involved and several alternates are under consideration. The range of
possibilities is numerous, and it is easy to ''get off the track" or find
oneself in a éomplex array of tracks, literally as well as figuratively
speaking. One problem is that planners do not recognize railroad company
names--not to mention the traditional use of nicknames and initials to
identify them,

Since great importance is placed on highway and land use conflicts
in relocation planning, great care should be used in showing these inter-
relationships. While engineering drawings are vitally necessary for the
analysis, they are of little use in presenting the impact of the study.
Both positive and negative impacts should be illustrated. When working
at a relatively small scale, right-of-way dimensions (both railroad and
highway), street names, land uses, parcel lines, easements, topography,
and new prior commitments (e.g., a proposed new city hall) should all be
noted or made easy to scale off where budget permits; color coding should
be liberally used.

The graphics on the following pages were used in studies recently
completed. Figure 1 illustrates the entire scope of a proposed relocation
in Lafayette, Indiana, with numbered sites that were described in detail.
In another study--for Wheeling, West Virginia--reuse potential for land
(see Figure 2) was a critical issue. Figure 3 illustrates one possible
redevelopment alternative.

It is important to keep in mind that the objective of drawings and

other graphics is to convey information and ideas, not to be beautiful
for the sake of art.
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VI OVERVIEW

Part II of this guidebook is designed to aid members of community
planning and engineering departments and other specialists who may be
brought into the planning for resolution of railroad location problems.
For the first group--community planners and engineers--there is a two-
fold purpose in familiarizing them with the analytical processes that
support planning:

(1) So that they can prepare a preliminary estimate of costs
and other impacts for the decision on whether to proceed
with a full and detailed planning study.

(2) So that they can effectively select specialists as con-
sultants to assist in a full planning study, and monitor
the progress of the specialists.

This part of the guidebook will also help the consulting specialists
and analysts other than the community planners and engineers to measure
the impacts of alternative solutions to the railroad problems of the com-
munity in a consistent way, and to prepare the results for presentation
to the community.

Preliminary Assessment

A full planning study requires a substantial commitment on the part
of the community and there should be indications that the planning will
result in a project which will alleviate some or all of the problems as-
sociated with railroad location. The decision makers will need to know
the approximate cost of several alternative approaches to alleviating the
problems, and the approximate size and distribution of the benefits. The
knowledge of costs and benefits is important to the federal government in
deciding whether to fund a full planning study, and to the community in es-
timating the amount of such outside help it might get in financing the study.
The preparation of the preliminary estimate requires a familiarization
with the local railroad system, identification of potential solutions
to alleviate the problem, and the estimation of costs and impacts of the
alternatives.
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Familiarization with Railroad Operations

To provide familiarity with railroad operations at the local level,
Section VII of this part of the handbook shows the type of information
the community planner/engineer needs to acquire in preparation for sub-
sequent analyses in the preliminary planning stage.

Identification of Alternative Solutions

Having identified the functions and the operations of the local rail-
road system, the planner must identify the potential solutions to the
problem. It is important to state clearly and rank the objectives to be
accomplished in any proposed course of action as a first step in'identify—
ing alternative courses of action and screening them. For example, is
the primary objective to improve traffic flow, to reduce accidents, or
to catalyze community development? If the emphasis is on traffic flow
improvement, perhaps railroad relocation might be compared with grade sep-
arations, or perhaps a general improvement of the arterial street circula-
tion might produce comparable results. Safety might be enhanced by im-
proving marking and warning at grade crossings as well as by relocating_
railroads or grade separations. Community development might be accomplished
by redevelopment projects as well as by relocation or grade separation
of railroad grade crossings to improve accessibility.

The planner will be interested in the range of opportunities, so
should look for a modest, moderate, and comprehensive approaches to the
problem:

¢ Modest approaches may include improvement of warning
devices at grade crossings where accidents are especially
bad, together with a grade separation at an especially
heavily-traveled street.

e Moderate approaches include more grade separation projects,
together with rerouting short sections of the railroad, if
the opportunity presents itself,

¢ Comprehensive approaches could include extensive relocation and/or
consolidation of tracks and facilities, together with grade sepa-
rations at critical points of the revised railroad system.

Discussions with the railroad and with parties in the community
will be necessary to identify these alternatives.
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Estimating the Cost of the Alternatives

Once the general nature of the potentially best alternatives is de-
fined, the planner can use Section VIII as a basis for roughly estimating
railroad construction costs if any of the alternatives would require such
construction. He will also need to consult with state and local highway
departments for guidance in estimating costs of highway improvements as-
sociated with the alternatives.

Estimating Impacts

Guidance for preliminary impact assessment is presented in a compan-
ion document.

The impacts of the alternatives that have been tentatively selected
should be identified in terms of the goals and objectives that have been
established at this stage, The major impacts on the various stakeholders
should be estimated in a preliminary way--the costs, savings, and other
impacts on railroad operating companies, the impacts on railroad users,
the impacts on highway users, and the impacts on neighborhoods. Certain
cost factors relating to railroad operations and highway users are pro-
vided for use when specific community data are not available.

Planners should keep in mind the ultimate requirement for preparing

an environmental impact statement, although it is not anticipated that
‘it will be a requirement in applications for funding of detailed planning.

Preliminary Evaluation

The preliminary evaluation should be based on the procedure described
in Section XV although, for this first evaluation, certain data may not
be available and certain steps may have to be ignored. In this evaluation,
dollar values of project costs are compared with estimated monetary bene-
fits, and other advantages and disadvantages are identified and quantified
to the extent possible.

At some point in the plan development, which is described on the
following pages, refinements that will increase the benefit or reduce
the cost of the project will lead to more precise definitions of the
alternatives identified in.the preliminary evaluation.
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Conduct of Plan Development

Professional specialists will enter the planning process after the
preliminary assessment has been accomplished. This preliminary assess-
ment, and the evaluation of the results in the decision to proceed with
planning, will provide the specialists (and the community technical staff
who will continue to be involved in the plan development) with some guide-
lines on the size of the project the community expects to undertake and
the expectations of the community. The specialist team will be respon-
sible for identifying further opportunities to meet the objectives of
the community, for describing and estimating the cost of selected al-
ternative solutions, providing information to help identifv the impact
of the alternatives on stakeholders, and for presenting this information in
a meaningful way to the officials and members of the community who must
make decisions about the railroad project.

Identification of Potential Solutions

Good professional practice includes a continuous evaluation of
alternative solutions to the problem at hand. The preliminary investi-
gation should have identified all the opportunities within the range of
the resources of the community for meeting the community objectives.

The planner may wish to begin by classifying the alternatives selected

for detailed analysis into conceptual solutions and analyzing these

groups of approaches to find the most attractive. For example, in Spring-
field, Illinois, studies were conducted on three concepts: consolidation
of existing rail lines within the city, construction of a new rail cor-
ridor close to the existing city boundaries, and relocation of the rail
facilities to a rail corridor at a greater distance from the city. The
concepts were analyzed from the standpoint of railroad operations, to-
pography, and fulfillment of the city's objectives. This kind of concept
analysis appears to be useful in the identification and development of
specific routes for further analysis. In Lafayette, Indiana, two al-
ternative routes were selected for detailed study as a result of such a
concept analysis. One of the corridors was initially rejected but it

was later reinstated with a new design as a depressed, rather than
elevated route. This illustrates the importance of examining alternatives
within the concepts in order to fully explore the potential of the concept.

As the description of alternative solutions progresses through a
process of iteration, the level of detail of the analysis will become
greater. Lafayette provides an example of a feasibility analysis of a
riverfront corridor. Three factors were cpnsidered: railroad design
criteria, space for a highway grade separation at a major river crossing,
and the environmental impact of the railroad on the riverbank. The
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railroad would have to descend into a cut to pass under a major bridge’

and to be unobtrusive at the water's edge; hence the railroad design
criteria of maximum grade and curvature and the desired freedom from in-
terruption of operations because of high water were governing factors from
the railroad standpoint. The railroad would cross the approaches to a major
new highway bridge in the new corridor, and the location and type of grade
separation at this crossing were important to the feasibility. Finally,

the effect of the appearance of the rail facility at the river's edge on

the value of properties with riverfront views and frontage were also con-
sidered in the detailed analysis and evaluation,

Conflicting principles govern the number of alternatives that can and
should be selected for analysis beyond the concept stage. On the one
hand, the cost and time needed to describe and evaluate the alternatives
from this point forward is significant. On the other hand, the wider the
range of alternatives that is analyzed, the less likely it is that the
best one for the community as a whole is overlooked.

To minimize the possibility of pursuing an alternative that contains
some flaw, discussions should be held with responsible community of-
ficials and neighborhood representatives before making the final selection
of alternatives for detailed study.

Physical Description of Remaining Alternatives

Once the preliminary and conceptual screenings have been accomplished,
the alternatives retained for further study need to be described well
enough that their capital costs can be estimated and their likely con-
sequences projected with some confidence. In general, the description
of each alternative will include a plan and profile of the proposed rail-
road changes, and capital cost estimate for each of these changes, and
a description and capital cost estimate for the changes required to other
facilities, such as the street and highway system and utilities.

To accomplish this descriptive step requires application of good
engineering design and cost estimating practices. It should be noted
at this point, however, that a complete engineering design is not yet
needed to compare the alternatives unless it is determined that the
feasibility of an alternative hinges on detailed engineering study, or
that the cost of the alternative could change radically with a design
change. But in most cases, typical sections of the route and required
structures are identified, and costs are estimated according Eo the con-
sulting team's experience with similar structures. Only when a choice
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has been made from among the alternatives will detailed design of the
project be prepared and final cost estimates made from the detailed
design.

Guidelines for estimation of capital costs are presented in Sec-
tion III. These guidelines contain general estimating factors as well
as detailed cost factors for various components needed to design a new
or revised railroad cross section. Highway-related construction costs
can be estimated by qualified professionals from available state and
federal sources.

The value of land used for rights-of-way must be included in esti-
mating railroad and highway construction costs. Section XI contains
short and general discussion of land values but again, professional ap-
praisers on the consulting team will normally provide the detailed es-
timates needed.

Measuring the Impact of the Alternatives

The final two steps in the analysis process--measuring the impacts
of the alternatives and evaluating the alternatives--are closely related,
since the measurement must be directed toward generating data that are
useful for the evaluation. Because the evaluation 1s concerned only with
differences in impact, the techniques used must be dependable for measur-
ing differences rather than absolute magnitudes in the values of the im-
pacts. For example, Section XI of this guide for planners includes a
procedure for computing the cost of operation of vehicles and delays to
occupants at all of the grade crossings in a community but, in the final
analysis, only the costs at those crossings that are somehow modified by
one of the alternatives will be important, and thus costs at the cross-
ings not affected need not be considered

Because there is this emphasis on comparison, one of the alter-
natives that must be analyzed and described in terms of its impacts is '"no
change," i.e., no action toward improvement of the railroad situation is
undertaken. This base case, or "alternative 0," is included in some of

the computations to facilitate the comparison of the remaining alternatives.

Measurement implies a numerical result, and the object is to achieve
such a result wherever possible. Dollars should be used as the measure-
ment unit to make the judgment on trade-offs easier. However, some things
can be measured that are not easily valued in dollars--numbers of house-
holds disrupted in a neighborhood, pounds of pollutant emissions reduced,
and similar counts. Finally, some of the impacts can be described only
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in general terms--visual improvement, effects of removing a psychological
barrier, and so on. For convenience, the impacts that can be expressed

in dollars are called 'costable'; those that can be counted but not valued
in dollars are called "quantitative'; and those impacts that cannot be
assigned any numerical value are designated as ''qualitative."

Often it is better to describe an impact as favorable or unfavorable
than as a cost, cost saving, benefit, disbenefit, and so on. The latter
terms are not widely used and may be confusing.

The measurements of impact of community railroad improvements on the
stakeholder groups are discussed in subsequent sections. Because many of
the measurement techniques are closely related, these sections cannot be
precisely separated by stakeholder group but the match is fairly exact,
as the list below shows:

Stakeholder Guidebook Section

Railroad operating company IX Railroad Operating Company

Impact
Railroad users X Railroad User Impact
Highway users X1 Highway User Impact
Tenants and residents of XII Neighborhood Impact
property near the railroad
Owners of property near XII Neighborhood Impact
the railroad
Tenants and owners of XII Neighborhood Impact
other property affected
by the railroad
Community as a whole XIII Community Impact

State and nation X1V State and National Impact

Final Evaluation of Alternatives

The final evaluation, the last step in the detailed planning, pre-
pares the impact measurements developed in the analysis for the commu-
nity as a whole to analyze and express its preference for one alternative.
The evaluation process is an organized way of listing the costs and other
impacts of the alternatives in such a way that representatives and other
‘citizens of the community can relate the effect of the various alternatives
to their own experience and participate in the process of adopting a plan
of action. VI-7



Two formats for the evaluation are recommended: (1) a benefit-cost
analysis that examines to the extent possible all the costable and other
impacts so as to determine the overall feasibility of the alternatives,
and (2) a descriptive analysis that presents the principal differences
which the various stakeholders may experience so as to prepare for al-
location of costs in the alternatives. The benefit-cost analysis accounts
for the timing of the project so that the return for each dollar invested
in the various alternatives can be compared. Details of these evaluation
procedures are presented in Section XV of this guidebook.

Most of the example worksheets in all the sections of this guidebook
relate to the railroad problem in Lafayette, Indiana. In some instances,
numbers have been changed slightly to clarify the procedures. The Lafay-
ette problem with its railroads is described, with the alternative pro-
posed solutions, in Appendix A,
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VII UNDERSTANDING RAILROAD OPERATIONS

Whatever the stage of the railroad planning study for a community--
preliminary analysis, screening of alternative solutions, or detailed
descriptions of alternatives--an understanding of railroad operational
requirements and the effects that altering the system will have on op-
erating costs is essential. In some studies the analysis that leads to
this understanding is called an inventory of local railroad facilities,
but the term "inventory" is misleading. The essential point is that rail-
road operations must be understood--not that every last foot of unused
spur or each rusty spike is counted.

The railroad operations within a given urban area are a reflection
not only of local factors but also of railroad operations hundreds or
thousands of miles outside the local sphere. The portion of a railroad
line within the area cannot be considered separately from the balance of
the system of which it is a part. However familiar the planner may be
with local matters, he also requires much additional information about
the role of local railroad line segments as parts of larger systems.
This "system" view of railroad operations is absolutely essential for the
development of rational relocation and consolidation alternatives.
Furthermore, many members of the planning team will not ordinarily be in
possession of all the technical details of local railroad operations.

For these reasons, it is essential that the planners open up effective
lines of communication with the involved railroads. The importance of
communication channels that really work cannot be too highly stressed.

In many cases, the appropriate officer of an affected railroad to
contact is the division superintendent. He has direct responsibility for
operations, and will in addition generally have some authority over such
diverse functions as public relations and traffic solicitation. When a
relocation study reaches a moderately advanced stage of preparation, many
other railroad departments will enter the picture: law, traffic, real
estate, etc. Usually, the planners should deal initially with the division
superintendent and his immediate assistants in operations and engineering.
However, it is important that higher level officers of the railroad or-
ganization be brought into the planning process as soon as important de-
cisions are to be made.
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Information Required

Assuming that reasonably detailed maps are already available to the
urban planner, the minimum additional information required from the con-
cerned railroads is as described below.

All Train and Engine Movements, Including Switching

Both average and peak values should be determined for the frequency,
speed, direction, tonnage and/or length, and type of all train and engine
movements over all routes and route segments within the study area. It
is also beneficial to know the anticipated rate of increase or decrease,
if any, in traffic on the line. The rercentage of 'private' versus rail-
road owned cars in route movements should also be determined.

Included in "type" of movement is through freight, local freight,
Amtrak, commuter, and switching.

Separate compilations are required for each segment of line between
points where the size, number, or character of movements changes signif-

icantly, such as junctions, yards, terminal stations, and so forth.

Worksheet RO-1 can be used to tabulate train and engine movements
%
on a particular segment.

Destination or Purpose of the Movement

In addition to the above data, it is helpful to have narrative backup
information on train and engine movements; e.g., the morning switch move
is to deliver cars to XYZ Manufacturing Co., the noon move is to pick up
cars from an interchange with another railroad, the long heavy coal "drag"
coming through about midnight is a low priority movement, and so on, Addi-
tional information on delays (e.g., frequency, duration, location) or
other special operating considerations should also be sought.

System Function of Each Major Railroad Facility

It is essential to know, for example, which yards are used to receive
and dispatch trains to and from particular routes, and which yards serve
primarily to support local industries. The same understanding of purpose

*
The RO worksheets appear at the end of this section, starting on
p. VII-9,
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should be sought by the planner with respect to depots, freight houses,
major bridges, and all other major elements of fixed railroad plant.

Physical Nature of Each Line

Suggested minimum data on each line within the study area are:

e Number of main and side tracks.

e Spacing and length of passing tracks and crossovers between
main tracks.

e Weight of rail (in pounds per yard).
e Maximum allowable speeds for freight and passenger trains.

¢ Relative amount and maximum degree of curvature and its
effect on permitted speed.

e Controlling gradients in each direction.
¢® Amount of Rise and fall.
* Type of signaling.

®* Features inhibiting éreater or better use of the line such
as clearance impairments, bridge weight restrictions, and
frequent grade crossings.

®* General state of maintenance of the line.
A possible tabulation form for this information is shown in Worksheet RO-2,

To facilitate future analyses and comparison of alternative plans,
the railroad corridors, line segments, using railroads, major facilities,
etc., may be coded in some standard format acceptable to the planner.

This physical inventory should be converted to maps/diagrams of the exist-
ing rail network in sufficient detail for working purposes.

On- and Off-Duty Points for Classes of Employees

This information is needed particularly for yard and switch crews
and, if they are changed locally, for through train crews. The limits
within which yard crews instead of local train crews perform industry
switching should also be determined for the purposes of costing switching
moves.
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Local circumstances will usually suggest additional types of informa-
tion which should be elicited from railroad operating officers. Such
additional information might include: specific information as to condition
of major structures, description of specialized operations (helper engines,
run-through agreements, nature and extent of unit train and jumbo car
movements etc.), and the general impact of local climatic conditions upon
study area operations.

All the above background information should be accumulated in a
series of interviews timed to allow the planner to assimilate the material
gradually and modify his techniques so as to maximize the exchange of use-
ful information. When complete, the background information will be suffi-
cient for the planner to formulate a notion of what railroad operating
changes may result from each aspect of the proposed alternative. If the
Planner is uncertain of the probable effect of a proposed change upon
railroad operations, he is not ready to evaluate the costs and benefits
of that change.

Combining the Information

At this stage map data and general knowledge of the study area can
be combined with the information described above to give the planner clues
for further developing his understanding of the existing and potential
future railroad plant. The planner should begin to consider the need for
each piece of apparently redundant railroad trackage and question its pro-
prietor. This calls for considerable insight and exercise of independent
judgment. The planner must take responsibility for drawing tentative
conclusions in a field where he is relatively inexpert, and they ''try them
on" for correctness. Railroad companies may retain much duplicating
trackage largely because they cannot agree with other lines or other in-
terests on how to share costs and benefits and/or provide satisfactory
alternate facilities. One of the planner's primary roles is to facilitate
such agreement. On the other hand, there may be an obscure but valid
reason for retaining some apparently-unneeded trackage. The planner should
seek out the obscure reasons for doing things.

A railroad officer may offer a mixture of valid and invalid reasons
(invalid to the planner) in the course of an interview. The planner should
encourage a high credibility standard--he should question alleged ''facts"
until they are established as such--and retain complete flexibility. The
planner must ask questions until he uncovers what is probably true, and
be prepared to accept it.
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A First Use of the Information: Checking Adequacy of
Proposed Railroad Plant

An important step in understanding the railroad operating environ-
ment is to feed back what has been learned about it into the proposed
alternative. The planner's newly-acquired information affords an oppor-
tunity to improve the workability and salability of the entire relocation
or consolidation project.

If a consolidation is proposed, the feedback process should include
an appraisal of the ability of tracks and yards within the study area to
absorb additional activity. However, there are no absolute rules for
establishing the capacity of a railroad facility. Determining that facil-
ity "A" could probably absorb the activity of facility "B" may be judgmental
or may be made by one of several simulation techniques.

If capacity estimates are made solely upon judgment, the planner is
obliged to rely heavily on the railroads' opinions. Often a railroad
estimates its capacity slightly low, while planners with other view-
points may judge the capacity of a line to be higher than it actually
is. Perhaps the wisest course is to obtain an opinion from several rail-
roads, e.g., the prospective host line, prospective tenant line, and one
unaffected line. Knowledge of the traffic load handled by other similar
lines may assist the planner in appraising the ability of one facility to
absorb others.

Simulation of railroad operations by computer is often fruitful and,
in the hands of experimenters familiar with simulation, not particularly
difficult. Simulation is suggested as a technique for assessing the work-
ability of railroad relocation proposals, particularly from the standpoint
of plant capacity and elimination of possible bottlenecks from the pro-
posed network. Simulation is of greatest benefit where a plan is rela-
tively complex,

A simple form of simulation has been used by railroads for decades
in working out scheduling and capacity problems. This technique is called
"redispatching.”" It consists of taking all the data about train opera-
tions for a given past period (perhaps a busy week), assuming the proposed
change had been in effect, and then graphing the progress the trains would
have made through the network under study. A graph of time versus dis-
tance is made, and each train's progress is represented by a line--diagonal
while it is moving, and horizontal when stopped for whatever reason.,
Figure 4 is a sample redispatch graph. Such a graph clearly shows up such
problems as a faster train blocked by a slower preceding train, insuffi-
cient sidings for meeting opposing trains, and other capacity-related
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problems. Changes in operating time resulting from alternative network
plans are also determined from this procedure.

The planner should be in possession of sufficient information to make
a redispatch of operations on each line in his proposed network. It is
suggested that he do so for all line segments likely to be critical from
a capacity standpoint. This will serve to test both the adequacy of the
planned network and the completeness of the planner's understanding of
the railroad operations involved.

The ease with which a facility can absorb operations displaced from
a retired facility will depend on the type as well as the degree of use.
A switching line without proper signals would strangle with the addition
of even a few high-speed through trains. Likewise, industry switching
from a line handling frequent high-speed commuter trains is undesirable.

In general, a double-~track line will handle somewhat more than twice
the traffic volume of a single~track line since it eliminates the slowing
and stopping at sidings for meets with opposing trains. However, trains
operated at different speeds in the same direction may interfere with one
another on double track.

The type of signaling as well as the number of main tracks helps de-
termine line capacity. Block signaled track may have about 50 percent
more capacity than unsignaled track, and centralized (remote) traffic
control may increase capacity by an additional 50 percent under suitable
conditions.

An adequate number of suitably long passing tracks at convenient
intervals is essential to obtain best use from single track. Double-
and other multiple-tracks should have crossovers at intervals consistent
with the type of signaling used to maximize capacity potential.

Signal spacing and number of signal aspects may have some effect on
capacity and maximum permissible speed. Short intervals between successive
signals, as used to permit close headway for light and easily-stopped
commuter trains, are inadequate for long, heavy freights, and the latter
would have to traverse such stretches at much lower speed, possibly causing
congestion. Some railroads have used four-aspect signals (flashing yellow,
for example, in addition to steady yellow) to give additional steps in the
speed-restriction scale indicated by the signal system. Such a system
tends to permit heavy trains to operate at higher speeds.

The capacity of a yard is frequently determined by the design of its
key approach and connecting trackage, rather than total car storage room.
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A yard functions properly when it sorts cars and builds trains, not when
it stores cars. Efficient functioning of a yard requires:

(1) Adequate (in length and number) approach and connecting
tracks at and near entrance and exit points to permit
simultaneous, noninterfering arrival, departure, sorting,
and transfer of trains and groups of cars. Several engines

may have to work at each end and should not obstruct one
another.

(2) Sufficiently long tracks to permit receipt or makeup of
trains of economical length without doubling two or more
tracks, or handling outside the yard and thus blocking
connecting tracks.

(3) A sufficient total number of tracks (some of which may be
short) to permit assignment of one track to each outbound
destination area for which efficient train makeup requires
an individual sorting. Tracks are also required for sorting
cars for other reasons, such as repairs, weighing, and
storage.
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Worksheet RO-2

PHYSICAL CHARACTERISTICS OF A RAILROAD LINE SEGMENT

» LAFAYETTE
Railroad _ 4 £ 4/ 2, Segment from 0}/ to Jer

MP //8. 8 to MP /2/. 3 4. Interview with 7 A/v/pmy
Title _4ssr Sumr. 6. On (date) 7/25/7¢
: 4 7

General Description of Line:

Sr—-A48s
Esevarion 535.5' @ mpP 118.8 (Morrw “5'0),

562.0' @ mp 12/.3 (Sourw Ews),
Specific Description of Line:

a. Main tracks: number /  rail weight J/548
allowable speed M}:’ﬁurvature ___z:mg

b. Secondary running tracks: number t rail weight ﬂ!i ¢3
allowable speed &M!ﬂ normal operating speed /0 mPH

c. Name, location, and length of passing tracks and crossovers:

7

d. Types of signaling and limits of each type by milepost:

e. Controlling gradients in each direction: Y, 7- 1 éz S& o g‘?.

f. Total amount of rise and fall://8 8-~//9 = £ &' //9-s20=+79’
V4

/20~ = ¢ ‘ - =+5"' - =+ /0"’

€. Curvature (degrees of central angle) between mileposts:/& 2-//,.705-'/

~/2/3=¢°s
h. Condition of rails, ties, ballast, structures ypgck ./ £ S7 MmusT
BE RAISED - 40T, 77E REMACEMENT WHEN COMPULETED | §ALLAST FOULED,
RO > g

Clearance and weight restrictions MSLMM £ AxvEc

Location and volume of industry spurs -A;a
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Worksheet RO-2
Page 2

i. Location and description of other facilities:*/_._mg«_mmﬂo
AP FACHUIITIES NQ, OF (NDERKQOR SV, SYSFrE&EM CAR SHOPS,
41unn4mczzzg;Ja5enAiLJ5Acza4zze:;4144_§u5gxzrjuusasauuus,JmmsEEzn
ASTIV. ; YRAWIMEN ¢ CARMEN QUARTERS . 2. TNTERLOCKING (PC-N¢ W)©®
GAF. JeT.

j. Type and location of street grade crossings and protection:

&
_Zsazzs_._ﬁsemme_lnums)
k. Other physical features:t JAwND ARPEA OF YARD ~ 200 ACRES;
LINE SURIEST 70 IwARASH FLOQRING (4 £33.5°)
ZHouUGH MORE CRITICAL QuYMRE SFrudy AREA.

%
Scales, team tracks, passenger stations, freight houses, intermodal
facilities, junctions and interlockings, interchanges, shops, crew
change points, train order offices, etc.

+
Right-of-way width, land area of yard facilities, flooding potential
of adjacent waterways, etc.

DATE: ;ﬁéi‘zﬁ INITIALS: 3&2
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VIII RAILROAD CONSTRUCTION COSTS

The following guidance will aid planning organizations and their
staff members in initially investigating the feasibility of a railroad
relocation. However, specific application will require some, and pos-
sibly a great deal, of refinement by experienced civil engineering
project estimators.

To simplify the discussion, this section outlines the requirements
and costs of railroad construction; railroad operating costs are outlined
in the next section. In the face of this convenience in presentation,
it must be emphasized that definite, substantial, and complex relation-
ships exist between the physical configuration of the railroad fixed
plant and the costs of operating over it. These relationships will often
require detailed trade-off analyses even within the context of a single
relocation proposal. The value of personnel experienced in railroad civil
engineering design cannot be stressed too highly in the relocation
planning process.

Projecting Alignments

A first approach at projecting a proposed alignment can be made on
recent, accurate aerial photographs, preferably on a scale not smaller
than 1 inch = 500 feet, and on the topographic maps of the U.S. Geological
Survey, which are usually available on a scale of 1 inch = 2,000 feet.
Caution should be used with the latte}, as many USGS maps are 20 or more
years old. Field reconnaissance should be carried out concurrently with
the aerial photo and map studies. It is common practice first to project
a number of alternate lines, then to narrow them down to those most
feasible.

Individual railroads usually will have specific design.criteria for
the locational and constructional aspects of a proposed line. These should
be solicited early in the planning process to facilitate meaningful feasi-
bility studies which take into account any unique constraints imposed by
such criteria and/or allow initial discussion and possible compromise of
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conflicting views, A basic list of these criteria can be developed with
Worksheet cc-1.*

Real estate and street location considerations are factors of primary
importance in projecting a proposed line. The elements of real estate
costs are land, improvements, severance damages, assemblage, demolition,
and utility relocation or protection. ''Assemblage' (in the context of
railroad right of way cost) is the excess cost of assembling long, narrow
strips of land over and above the going price per square foot of compa-
rable property. Railroad rights-of-way are commonly one hundred feet in
width, with exceptions where cuts or fills require a greater width. Rail-
road companies usually require fee title to property rather than easements.
In the area to which the railroad is to be shifted, acceptance by the
public will be greatly influenced by the amount of improvements that will
have to be removed to make way for the railroad and the number of streets
that will have to be crossed. These two factors also have a heavy in-
fluence on cost.

Railroad Design and Construction Requirements

At least 18 specific elements--and government permits and authorities--
have to be considered in estimating design and construction requirements.
All these are summarized below.

. Horizontal Alignment

The degree of a railroad curve is defined as the central angle
subtended by a chord of 100 feet. A one degree curve has a radius of

5,729.65 feet, and the radius is approximately inversely proportional
to the degree of curve.

The central portion of railroad curves is connected to the enclosing
tangents by spiral transition curves. The calculation of these spiral
curves is outside the scope of this guidebook, but it is noted that spiral
curves are not usually used on slow speed spur tracks and sidings.

The maximum speeds that can usually be run are shown below, by
degree of curve, assuming proper spiral curves and superelevation (the
amount that the "outside" rail on a curve is elevated to counteract
centrifugal force):

* .
The CC worksheets appear at the end of this section, starting on p.VIII-20.
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1° 80 mph 8° 35 mph

2° 75 mph 9° 30 mph
3° 60 mph 10° 30 mph
4° 55 mph 11° 25 mph
5° 45 mph 12° 25 mpb
6° 40 mph 13° 25 mph
7 35 mph 14° 20 mph

Maximum allowable speed may be less on steep grades, so that the super-
elevation will not cause the wheels of slow moving trains to bear heavily
against the inside rail of the curve.

Each railroad company has its own standards for superelevation,
length of spirals (transition curves), and permissible speeds for each
degree of curve. Generally, the less the central angle and degree of
curve specified for a relocated railroad, the better.

Track Spacing

Tracks today are commonly spaced between center lines as follows
(see Figure 5):

Between main tracks 15 feet

Between main track and adjacent track

(except yard track) 15
Between main track and adjacent yard track 16
Between yard tracks 14

Between ladder tracks (lead tracks on either
end of a yard) and adjacent track 20

Between industrial 1lead tracks and spur tracks 13
Distances between track centers are often increased on curves.
‘ Modern practice is to use highway trucks and other off-track equip-
ment for track maintenance; thus frequent access along the right of way

is required, with parallel roadways frequently provided adjacent to main
tracks.
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FIGURE 5 TYPICAL TRACK SPACING REQUIREMENTS
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Grades

A ruling grade is defined as the steepest compensated grade for a
specific train length for a given engine district. Railroad grades are
compensated for curvature, usually .04 feet per degree of central angle.
An engine district is the district over which a particular engine or com-
bination of engines is operated. For example, a railroad may operate
2,000 to 3,000 hp diesel locomotives on a 5,000 ton train over a 400-mile
engine district. It can be readily seen that, if any portion of this line
were relocated on a grade greater than the existing ruling grade, either
an additional diesel unit would have to be added for the 400-mile engine
district or a "helper" district would have to be established., Either
situation would increase the operating expense substantially. For this
reason it is important to hold the ruling grade on a relocation within
the existing ruling grade for the district.

Vertical Curves

Railroads use parabolic vertical curves at changes in gradients.
The length of a vertical curve (in feet) on main lines is usually 1,000
times the algebraic difference in percent of grades at sags and 500 times
the algebraic difference at summits.

Roadbed Widths and Slopes

Here again railroads each have their individual standards. Road-
bed widths for single-track main line are commonly 26 to 32 feet, plus
a maintenance road. Common slopes in cuts with stable soil conditions
are 1:1 and 1.5:1 on fills, with flatter slopes in poorer soils to pro-
vide more adequate roadbed stability.

Ballast

Ballast section normally consists of 6 to 8 inches of sub-ballast
(depending on soil conditions), plus 8 to 12 inches of ballast below the
bottom of the ties. The ballast is usually dumped from railroad cars
and the track raised, lined, and surfaced in several 1lifts.
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Ties

Most railroads use 7 inch by 9 inch by 9 foot creosoted timber ties
on 19-1/2 inch centers on main lines.

Tie Plates -

Tie plates, which are placed under the rail to spread the load on
the ties, are usually 8-3/4 inches by 14 inches, double-shoulder, for
main line track.

Rail

The common size for heavy traffic main lines is 132# to 136# per
yard, shop-welded into quarter-mile lengths. The cost per weld is about
the same as the cost of joints, including angle bars, bolts, nuts and
nutlocks; however, the cost of laying continuous-welded rail is less than
the cost of laying jointed rail. The electric flash-butt welding equip-
ment, together with the rail trains and other special equipment, is
normally not available from contractors. Instead, the railroad involved
usually welds the rail on a price-per-weld basis, and furnishes the rail
trains and rail-handling equipment to the contractor on a rental basis.

Suitable secondhand 90# to 136# rail is often used in light-traffic

sidings and other back tracks, although good secondhand rail is not
always available.

Turnouts (Switches and Frogs)

Turnouts are used to divert trains to other tracks. Frogs provide
flangeways to carry wheel flanges across opposing rails. Turnouts are
described by the number of the frog, which is the length in feet along
the main track for each foot of offset. For instance, a No. 10 frog has
a tangent of 0.1, and a frog angle of 5°43'29". Each railroad usually
has its own turnout standards. Commonly, Nos. 7 through 9 may be used
for low-speed yard tracks, and Nos. 10 through 14 for spurs and other
tracks diverging from main tracks. Nos. 12 through 20 are used at the
ends of passing sidings, and Nos. 20 and 24 at the ends of double tracks.
The latter are often laid as equilateral turnouts.

Crossovers between parallel tracks consist of two turnouts and a
short piece of track connecting them.
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Switch points are usually 16-1/@ feet long for yard switches, 24 feet
long at ends of passing sidings, and 30 to 39 feet at ends of double
track.

Switch Machines

Switches are activated (thrown) by various devices or machines.
Manually thrown switches are activated by a ground throw lever. Remote
control switches may be pneumatically, electrically, or hydraulically
operated depending on location, use, and type of power available. Switch
heaters are used in heavy snow territory.

Signals

The signaling used on railroads varies considerably, according to
traffic, but can usually be classified into the following:

(1) Block Signals are designed so that when one train is occupying
a section of trackage, called a block, no other train is per-
mitted to enter that block. This type of signaling supplements
train order dispatching (in which train movement is specified -
by written orders from the dispatcher to the train crew) and,
if properly utilized, prevents two trains from simul taneously
occupying the same track.

Automatic block signals may have four aspects: (a) green to
indicate that the block is unoccupied, (b) red to show that it
is occupied, (c) yellow to show that the next block beyond the
one being approached is occupied, and (d) flashing yellow to
indicate the second block beyond is occupied.

(2) Centralized Traffic Control is a signaling system employing the
services of a dispatcher who throws switches by remote control
to control the movement of trains. Automatic signals indicate
to the engine crew the position of the switch as it is ap-
proached and also provide safety by indicating track occupancy.
CTC may be installed on either single or multiple track, al-
though it is more commonly used on single track with appropri-
ately spaced passing tracks.

(3) Automatic Train Control is a signaling system which controls
the speed of trains, or at least prevents a train from enter-
ing a restricted block.
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Bridges

Modern railroad bridges are usually of steel or prestressed concrete,
designed for Cooper's E-72 or greater loading,* with ballast deck. Cul-
verts can be either corrugated metal or extra-heavy concrete pipe.

Tunnels

Tunnels are usually constructed of reinforced concrete, with inside
dimensions on tangent track of 16 feet width and 22-1/2 feet height above
top of rail at centerline, although individual railroads' requirements may
vary. Long tunnels may require ventilation, at considerably greater
expense.

Clearances

Minimum clearances are usually as prescribed by the Public Utilities
Commission of the state involved. Most common are side clearances on
tangent track of 8-1/2 feet from centerline (with certain exceptions such
as in tunnels, under bridges, and adjacent to dwarf signals), and over-
head clearances of 22-1/2 feet above top of rail (in practice, 23 feet is
usually provided to permit future resurfacing of track).

Yards and Terminals

Yards and terminals are so varied they must be treated individually,
with careful attention given to the functions and capacity of each. The
principal function of a yard is to classify cars and build trains. Var-
ious support facilities are usually provided, such as locomotive servicing
and repair, car repair, car cleaning tracks, yard offices, and locker
rooms. Intermodel facilities and equipment may also be a part of the
yard. Yard facilities in urban areas may frequently require special noise
attenuation equipment and procedures. Floodlights in such yards may re-
quire special shielding. Sometimes it is possible to replace several
small yards with one larger yard. The attendant operating savings can be
substantial if the single replacement yard has sufficient traffic volume
to justify the expense of constructing an automated classification yard.

%
Theodore Cooper, Standard Loadings, Trautwine Engineering Standards,
21st edition (1937). '
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Generally, yard tracks should be constructed on grades not exceeding
0.20 percent (less if possible). Receiving and departure tracks should
be long enough to hold the longest train handled.

Joint Trackage and Facilities

Some of the greatest potential for improvement, both to the rail-
roads and to the community,exist where two or more railroads operate
parallel lines through a city and the capacity on one line permits con-
solidation of other lines in that one location. Such situations may
require installation of a centralized traffic control system to accom-
modate the joint and potentially conflicting operations, and will usually
require the establishment of owner-tenant relationships among the par-
ticipating lines. Although the negotiation of agreements to satisfy all
interested parties may present a challenge, the general public benefits
arising from such a solution ma& well dictate this as the only feasible
answer which will justify public participation in the cost of a project.
In the end, the reduction of railroad fixed plant will result in a reduc-
tion in track maintenance costs; a saving in the cost of installation and
maintenance of railroad highway grade crossings and required warning de-
vices wherever major streets or highways would have crossed the railroad;
and savings to highway users. Every effort should be made to realize the
benefits that can be obtained from the elimination of excess railroad fixed
plant.

Salvgge of Existing Line

Where the existing line that has been replaced by a new line is not
needed to serve existing industries, certain items can be salvaged,
including rail, ties, tie plates, joints, signal material, and sometimes
even bridges. In most cases, ballast and culverts cost more to remove
than their salvage value.

Government Permits and Authorities

Common carrier railroads must obtain ICC authority for new lines,
retirement of existing lines, line changes (except where they are very
minor), and for any joint track arrangements with other railroads. Long
periods of time--in some cases, several years--are required to obtain
these authorities. .
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If protests have been voiced by shippers, it is currently quite
common for regulatory commissions to deny authority to retire an exist-
ing line, even where the line serves only a few shippers.

In most states, Public Utilities Commission authority is required
to cross public streets, either at grade or by grade separations.

Environmental impact statements will probably be required for a
railroad relocation project.

Preliminary Construction Cost Estimates

Table 1 presents low, typical, and high estimates of railroad unit
construction costs, by ICC primary account.* The data refer to January
1973, and should be increased for inflation to levels current at the time
of the study. A number of indices relating costs to years are available,
including those of the Engineering News-Record, and the ICC.

The tabulated cost figures should be sufficient for preliminary
estimates of the magnitude of cost. More precise estimates will have to
be made by professional engineers after survey lines are run, cross
sections taken, etc. The planner is cautioned that preliminary estimates
are very often too low: later and detailed estimates often turn up un-
foreseen items, such as unknown underground utilities or required flat-
tening of grading slopes.

Worksheet CC-2 is provided for the estimation of railroad construc-
tion costs.

The following notes are offered for use with the low, typical, and

high values shown in Table 1 for making preliminary construction esti-
mates. The discussion is organized by ICC account numbers.

ICC Account 1--Eqsineer1n5

The low figure in Table 1 should be used if, for instance, a city
engineering department did much of the survey work and perhaps very
little or none of the overhead costs are to be charged to the project.

*
More details on the accounting practices of common carrier railroads,

as prescribed by the Interstate Commerce Commission, are given in the
next section of this guidebook.
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Table 1

RAILROAD CONSTRUCTION COST FACTORS

Item Unit Low Typical High

Property Acre $ 5,000 $ 100,000 $ 1,000,000
Damages to improvements Acre 1] 50,000 1,000,000
Severance damages Acre (4] 25,000 300,000
Assemblage costs Acre 5,000 25,000 200,000
Demolition costs Acre 1] 5,000 50,000
Utility relocation and protection Acre (1] 3,500 100,000
Grading Cubic yard 1.50 3 20
Riprap Cubic yard 5 7 10
Tunnels and subways (single track) Lineal foot 1,500 2,500 5,000
Bridges and trestles (single track) Lineal foot 400 1,500 2,800
Culverts Lineal foot 7 25 200
Elevated structures (single track) Lineal foot 400 1,500 2,800
Track, comp. incl. ballast (single track) Track mile 110,000 125,000 160,000
Turnouts Each 5,000 6,000 8,000
Fences Lineal mile 5,000 18,500 25,000
Signs Each 40 50 75
Stations and office buildings Each 10,000 100,000 5,000,000
koadvay buildings Each 5,000 20,000 100,000
Water stations Each 5,000 25,000 100,000
Fuel stations Each 10,000 35,000 150,000
Shops and enginehouses Each 200,000 1,500,000 10,000,000
Communication systems Lineal mile 10,000 25,000 100,000
Automatic block signals (single track) Lineal mile 15,000 18,000 25,000
Centralized traffic cont. (single track) Lineal mile 25,000 30,000 40,000
Interlocking plants Each 35,000 150,000 750,000
Flashing light signals (highway crossing) Set 15,000 22,000 40,000
Automatic gates (highway crossings) Set 20,000 30,000 60,000
Grade crossings Each 2,000 5,000 50,000
Grade separations Each 200, 000 1,000,000 7,500,000
Railroad removal costs Track foot 0.85 1.25 1.75
Other

Engineering (percent of total) 8% 10% 10%

Contingencies (percent of total) 10% 10% 10%
Track salvage Track mile ($15,000) ($25,000) ($35,000)

VIII-11



The high figure should be used where practically all of the engineering
work is done by a consulting firm, or a particularly high proportion of
structural work such as grade separations is involved.

Normally, railroad companies would expect to be reimbursed for all
engineering work, including preliminary design work, which they expend
on a project.

ICC Account 2--Property

Property costs are best determined by a qualified appraiser, Land
values are determined on a square foot or acre basis by comparing recent
sales of comparable adjacent land, where a willing seller has sold to a
willing buyer. Severance damages are incurred where only a portion of
the seller's land is taken and the remaining portion loses some of its
value. Improvement values are the appraised value of buildings, util-
ities, etc. on the property taken. Demolition costs are the costs of
removing the improvements in order to prepare the pyoperty for railroad
use,

In most states, property may be acquired by eminent domain for rail-
road purposes.

1CC_Account 2-1/2--Other Right-of-Way Expenditures

This account includes protection or removal of irrigation systems,
pipelines, power lines, etc. on the property purchased.

ICC Account 3--Gradin§

In urban areas, a greater portion of railroad lines are on embank-
ments rather than in excavations. This means that fill usually must be
imported to the job. The cost per cubic yard of grading can vary widely,
depending upon the availability of fill material and the distance it must
be hauled. Rock excavation is four to five times as expensive as
dirt excavation.

Riprap is large rock used against the sides of fills to prevent
scouring and washing away of the fill.

VIII-12



ICC Account 5--Tunnels and Subways

Here again the cost can vary over a wide range, depending on the
type of ground (earth, hard rock, soft rock, etc.) and interferences
such as underground water, underground utilities, and building founda-
tions requiring shoring. Long tunnels cost more per lineal foot than
short ones.

ICC Account 6--Bridges, Trestles, and Culverts

The low figure given in Table 1 for bridges and trestles should be
used for timber trestles, where acceptable, and the high figure for
steel bridges. Long steel spans cost more per lineal foot than short
ones, and through trusses cost more per foot than, for example, deck
plate girders. High piers and abutments cost more than low ones. Cul-
verts of either corrugated metal or extra heavy reinforced concrete pipe
are acceptable to most railroads.

ICC Accounts 8 through 12--Track

An average price for main line single track is $125,000 per mile,
including labor and material. Costs vary up or down depending on weight
of rail used, size and spacing of ties, depth and unit cost of ballast,
distance from rolling mills, etc.

Turnouts vary with the weight of rail and specified frog number of
the turnout.

A number of contractors in the United States are qualified to lay
main line track, with proper inspection by the railroad company. Most
railroads insist for safety reasons upon constructing with their own
forces any connection to a track in operation to a point where the tracks
have 13 feet between centers (the 'clearance point") from an operated track.

ICC Account 13--Fences and Siggg

The figures shown in Table 1 are per lineal mile--two lineal miles
are required per mile of railroad line. The low figure is the cost of
four-strand barbed wire fence, the medium figure is for a six-foot high

chain link fence.
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ICC Account 16--Stations and Office Buildings

The costs of stations and office buildings vary greatly depending
on the type and size of building. An ordinary yard office building of
prefabricated steel will average about $35 per square foot.

ICC Account 17--Roadway Buildings

This account includes section gang quarters, toolhouses, small shops,
etc, Average cost is $25 to $30 per square foot, depending on the func-
tion of the building.

ICC Account 18--Water Stations

The low figure for water station costs would be for a simple plant
with a tank for treating city water for use as radiator water; the high
figure would reflect the necessity to sink a deep well, with large pumps
and tankage.

ICC Account 19--Fuel Stations

Variance in the cost of fuel stations is due mainly to the volume
of fuel to be delivered, the amount of tankage, and the number of fueling
masts; $35,000 would cover a medium size facility.

ICC Account 20--Shops and Enginehouses

The low figure for shops and enginehouses would be for only a diesel
servicing facility. The high figure is for a major backshop.

Car repair facilities can vary from $50,000 for the simplest rip
(car repair) track facility to $1.5 million for a large, modern, shop
where cars requiring repair are moved mechanically to sequenced work
stations.

ICC Account 26--Communications

The cost per mile for communications varies considerably depending
upon whether the communications system consists of telephone and tele-
graph lines on poles, VHF radio, microwave, or a combination of these,
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ICC Account 27--Signals

The simplest installation of single-track automatic block signals
costs approximately $15,000 per mile., More complex installations may
cost $25,000 per mile or more. (CTC signaling costs can run to $40,000
per mile, depending on line complexity, number and spacing of sidings,
type of circuitry, etc.)

For railroad tracks that cross at grade, at junctions, or at other
locations where there are a number of main line power switches, inter-
locking plants are used. These may be interspersed in block signal
territory. The cost of interlocking plants varies widely, depending upon
the number of switches and signals handled, and the sophistication of the
plant. For simple railroad crossings at grade, it is possible to install
unmanned automatic interlocking plants, or plants under the control of a
CTC dispatcher.,

Grade crossing warning signals usually consist of flashing light
signals, Supplemented with automatic crossing gates at the busier cross-
ings. The low cost shown in Table 1 is for a simple single track where
there are no switches and where trains do not normally stop or carry on
switching operations in the crossing circuits. The high figure is for
more complex installations with a number of switches and switching opera-
tions, The latter sometimes include Grade Crossing Predictors, which are
small computers that continuously monitor the speed of an approaching
train and adjust the gate controls automatically so that the gates are
lowered approximately 25 seconds ahead of the train,

ICC Account 39=--Public Improvements - Construction

This account includes such items as grade crossings, alterations
to roads and streets, and grade separations.

The cost of grade separations can vary greatly depending upon whether
the separation is an overpass or underpass, the number of tracks to be
traversed, width of the street, and approach grades of the street. Prop-
erty damage costs are often an important item in a commercially developed
area, where a business is severed from street access when the street grade
is changed. Where built on an existing railroad, an overpass is usually
less expensive than an underpass. With the latter, railroad traffic must
be maintained either by the construction of a railroad "shoofly" (tempo-
rarily circumferential track) or by the placement of false work to carry
the traffic while the underpass is under construction. Both of these
processes are time-consuming and costly.
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Sequence and Timing of Railroad Construction

The sequence and timing of the various components of a railroad
relocation project are usually determined by the critical path method.
After plans and agreements are finalized, financing is in hand, and all
required permits and government authorizations are obtained, the first
step is property acquisition. This can take from a few months to several
years, depending upon the number of owners that have to be negotiated
with and whether or not condemnation will be required.

The first negotiations are usually for critical parcels of property,
such as those underlying proposed bridge and grade separation structures.
As the normal time required to construct a major bridge or railroad-
highway grade separation is 12 to 15 months, these activities are usually
started as early as possible. In a few cases it may be necessary to build
portions of the railroad roadbed to provide access to the structure sites.
The acquisition of the balance of the right-of-way, and site clearing,
usually can be carried on simultaneously with the bridge and grade separa-
tion construction. .

The placing of culverts and smaller structures, such as prestressed
concrete trestles, is accomplished next, with the grading either follow-
ing or being completed simultaneously under the same contract.

Track laying can start as soon as portions of the finished grading
have been completed. Laying of a mile of track per day is not uncommon,
particularly with continuous welded rail, if sufficient ballast, ballast
cars, and surfacing equipment are provided so that the ballasting can be
kept up with the laying. Where there are a large number of turnouts or
road crossings involved, track laying is slower, Sufficient ballast must
be unloaded behind the laying to prevent thermal expansion and contraction
of the rail from skewing the ties. After the track is laid, ballast is
applied and the track raised (usually in several 1lifts), lined, and sur-
faced.

Signal work usually comes next, although there can be some overlap
with the track work. Fencing can be carried on simultaneously with the
track work,

Railroad company forces usually make the final cut-ins to connect
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