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FORWARD

Today's transportation planner must confront ever-changing issues
within a variety of working environments. To assist him, UMTA's
Planning Methods and Support program researches, develops, and
distributes planning tools, including the documentation of novel
planning studies, new design and forecasting techniques, and germane
research results. This report is one exairple. Prepared by recognized
experts, its content clearly presents usable planning concepts, and
thus constitutes a valuable addition to the growing set of comput-
erized and manual techniques comprising the UMTA/FHWA Urban Transpor-
tation Planning System (UTPS)

.

More important than the production and dissemination of a new tool
is the experience and opinion of its user. Local issues change.
Better methods evolve. Or, realistically, errors may appear in the
final product. We depend on you, the transportation planner, to
alert us to any of the above. We need your comments and your ideas.
Please let us hear them, so we can continually improve our products.

You may obtain additional copies of this report from the National
Technical Information Service (NTIS) , Springfield, VA, 22101. On
your request, please reference IT-06-9020-78-3

.

Robert B. Dial, Director
Office of Planning Methods

and Support (UPM-20)
Department of Transportation
Washington, D. C. 20590



ABSTRACT

This manual provides an analytical framework and supporting analyti-

cal techniques to assist in the analysis of transit options for small urban
communities. It is intended for use principally by planners and decision-

makers in communities with less than 200, 000 residents, but many por-
tions would be useful in larger urban areas as well.

The procedures and techniques presented in the manual are oriented to

state and local planners and decisionmakers who are called upon to analyze
transit options but who have limited data and time to perform these analy-

ses. Sufficient information is provided in the manual to permit the small
urban community to conduct its own analysis without resorting to outside

assistance. At the same time, modifications, embellishments, and im-
provements to the procedures and techniques set forth in this manual are
encouraged should local data or past analyses suggest more appropriate

methods.

The information and analytical techniques contained in this manual are
presented in three volumes. Volume One, Transit Service Objectives and
Options, contains the first four chapters:

. Chapter I - Introduction

. Chapter II - A Procedure for Planning Conventional Transit
and Paratransit Service in Small Urban Communities

. Chapter III - Identifying Objectives for Local Transit Services

. Chapter IV - Formulating Transit Service Opportunities

In these four chapters the structure, content, and applicability of the manual
is set forth, a general approach to analyzing transit options in small u"rban

communities is described, the specification of local transit service objec-

tives is discussed, and information to assist in the formulation of transit

service opportunities is presented.

Volume Two, Analysis Methods , contains the fifth chapter of the manual:

. Chapter V - Evaluating Transit Service Alternatives

In this chapter, an evaluation approach is described and detailed techniques

are presented with which one can estimate the patronage, cost, and revenue



implications of a transit service operation; these are three key elements in

the evaluation of transit service alternatives.

Volume Three, Summary of Management and Operations Experience,
contains the last two chapters of the manual:

. Chapter VI - Planning for Transit Management and Operation

. Chapter VII - Transit Experience in Other Urban Communities

These two chapters describe the activities of a transit operation, explore the

relations between these activities, identify arguments for and against local

control of transit organizations, and provide numerous data and statistics

that characterize the financial and operating performance of existing conven-
tional transit and paratransit services in small urban communities.
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CHAPTER VI

PLANNING FOR TRANSIT MANAGEMENT AND OPERATION

A. Introduction

As planners and decisionmakers determine the role and objectives of tran-

sit in the community and consider alternative types of service to accomplish
these objectives, there is a parallel need to determine the nature and structure

of the organization that will implement transit service. One basic issue is the

relation of the transit organization to other community organizations. Institu-

tional arrangements influence both the transit organization's degree of control

or flexibility for achieving objectives and its responsiveness to the community.
A second basic issue is the transit organization's internal structure and
staffing and managerial requirements.

This section discusses those issues which should concern the planner and
decisionmaker in structuring, managing, and operating a transit organization.^

Although typically encountered during initiation of transit service (startup),

transfer of ownership of the service to the local government (takeover), and
significant addition to existing transit service (expansion), these issues are

subject to continual scrutiny, debate, and change for any transit organization.

The various aspects of transit organization, management, and operation are

discussed in the following order:

. the nature of the transit organization and its relation to other orga-
nizations .

. the internal structure of the transit organization, including:

. major functions and activities;

For a discussion addressed more specifically to the transit manager charged
with starting and operating a small fixed-route, fixed schedule bus system,
see George M. Smerk et al. Mass Transit Management: A Handbook for Small
Cities (Bloomington , Indiana: Indiana University, 1971). A more recent treat-

ment of issues in this area is also contained in Transit Operating Manual ,

Vukan R. Vuchic, et al, prepared by the University of Pennsylvania for the

Bureau of Mass Transit Systems, Pennsylvania Department of Transportation,
Harrisburg, Pennsylvania, 1976. For a parallel treatment of dial-a-bus sys-
tems, see Ling Suen et al, Dial-a-Bus Manual vol. II (Montreal: Transport
Canada Transportation Development Agency, 1974).

VL 1



. typical organizational arrangements;

c estimated staffing requirements; and

. desirable managerial characteristics.

B;, Nature of the Transit Organization and
Its Relation to Other Organizations

When a community has decided to initiate transit service, change the

ownership of the transit system, or significantly alter the level of quality

of service to be provided, a fundamental issue to be addressed is the

level of autonomy the transit organization is to have or, conversely,

the level of control to be exercised over the transit organization by the

community. Two basic factors that influence the independence of a tran-

sit organization, particularly in policy matters, are the legal basis for

the transit organization and local financing commitments. The indepen-
dence of the transit organization can also be impacted by the number and
type of transit management activities or functions that are performed by
other agencies. Each of these factors is discussed briefly below.

lo The Legal Framework

The transit organization may operate within the municipal govern-
ment or as a separate municipal agency, a quasi-municipal corporation,

a licensed private corporation, a private corporation operating under reg
ulatory statutes, or an unregulated private corporation, partnership, or

proprietorship. The subtleties of wording in charters and legislation pro
vide a continuous range of degrees of independence for transit organiza-
tions.

The degree of control exercised over a transit organization is alsc

influenced by federal and state laws and local ordinances: the Urban Mass
Transportation Act, antitrust laws, unfair competition laws, and local

limitations on taxing authority all impose constraints on the transit or-

ganizationo These constraints are either direct (through regulation) or,

more frequently, indirect (through restraints on the availability of finan-

cial assistance)o

2o The Financial Structure

The major sources of funds available to a transit organization are
fare box revenues, direct public grants, earmarked tax revenues, and
public debto On one hand, the transit organization may be provided with

VI. 2



limited independent taxing authority, the power to issue revenue bonds,

and the ability to set fare levels. In this type of situation, legislative,

but not administrative, control is exercised over the transit organiza-
tion. On the other hand, operating subsidies by local government may be
considered annually, public debt may be restricted to general obligation

bonds, and fare levels may be subject to public scrutiny and approval.
Both legislative and administrative control are exercised over the transit

organization in this type of situation,

3, Performance of Transit Functions and
Activities by External Organizations

Many of the functions and activities of the transit organization may
be performed externally. For example, maintenance may be performed
by the vehicle maintenance department of the local government, and plan-

ning may be performed by other appropriate offices in the local govern-
ment. Alternatively, many functions of transit management and opera-
ation may be performed by private contractors. The activities most often

performed by organizations other than the transit organization itself are:

. maintenance, especially component repair;

, electronic data processing (EDP);

. payroll processing;

o accounting;

, legal counseling;

. insurance and claim litigation;

o planning; and

, general management.

The independence of the transit organization can be affected by
the arrangement for performance of these support activities by external

organizations. The transit organization may in fact be tied to local gov-
ernment and subject to its control through the community's performance
of various transit-related activities, or it may be separated from the

local government and contract with the private sector for external per-
formance of one or more of these support activities.

Two factors that influence the decision to assign activities out-
side the transit organization are economies of scale and the responsive-
ness of a self-contained organization. The cost savings of having the

VI. 3



community perform some of the transit organization's support functions

(e.g., insurance or accounting) are the most direct benefits of such ar-
rangements. Similarly, cost savings may be had by contracting to pro-
fessional transportation firms for accounting/management services. In

addition to direct savings, such firms offer experience in transit man-
agement. For very small systems, these considerations may be deci-
sive. However, the cost savings of contracting for services must be
weighed against the loss of internal control and responsiveness. The
completely self-contained transit organization is often more able to

innovate and to adapt quickly to changing circumstances

»

4. Considerations in Determining the Transit
Organization's Relation with the Community

There are advantages and disadvantages that require considera-
tion in determining the relation between the transit organization and the

small urban communityo In Table VI- 1 these advantages and disadvan-
tages are shown for two extreme situations: the completely autonomous
transit organization and the transit organization that is under the direct

control of the communityo If an autonomous transit organization has a
clear statement of objectives and the flexibility necessary to achieve
them, the only constraint on efficiency and effectiveness is the talent

of the manager and the organization itself. However, if goals are not

periodically reviewed by the community, the danger exists that an unen-
cumbered transit organization may revise and change its objectives in

a manner that is not appropriate for (or agreeable to) the community.

In general, the reverse is true when a community exercises
complete, or even limited, control over a transit organization. The
community's ability to change its transit objectives increases, but the

transit organization's flexibility for changing them decreases, and it

may be constrained in its choice of means to achieve them. A balance
between these extremes is most desirable; an organization is most
likely to be successful when it has a high degree of flexibility and is

led by a manager who is sensitive to the changing attitudes of the peo-
ple in the community.

Local control of the organization should ideally be defined in

a clear, concise, and periodically reviewed statement of transit sys-

tem objectives as they relate to the community's overall objectives.

To the extent that local financial support is required, a ready mech-
anism for review of transit objectives is the annual budgeting process,

which is particularly suitable because it forces the small urban com-
munity to consider its expectations for the transit organization in light

of its financial resources to support transit services.

VI. 4
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In some cases, common sense will dictate the general level of

independence the transit organization should have; the size of the sys-
tem, the community's goals for the system, and the competence of the

local government to perform support functions are self-evident criteria

for making this decision. In most cases, however, including public

takeover of service or significant expansion to existing service, a more
careful consideration of the following factors is advisable:

o existing legal, political, and institutional factors;

c desired community control over the transit organization;

o desired community control over the quality of the service

provided by the transit organization;

o cost to the public of exercizing control over the transit

organization; and

o potential for transit service expansion^

a. Existing Legal, Political, and Institutional Factors

Decisions regarding the degree of local control to be imposed
on a transit organization are influenced by federal and state laws and by
local ordinancesc The Urban Mass Transportation Act, antitrust laws,

unfair competiton laws, and local limitations on taxing authority may all

affect decisions regarding local control of the transit organization. Po-
litical factors can also exert significant influence on the degree of local

control over the transit organizationo Influential interest groups, such
as taxicab companies or real estate investors, may be affected by the

degree of public control over the transit organization and may lobby
for public control of the transit organization or force transit into unpro-
tected competition. Institutional factors may also constrain the decision

regarding local control of the transit organization. If the system
crosses several jurisdictional boundaries, the need for an independent
transit organization is often greater than the need for local control.

Existing transit /government relations may also significantly affect op-

portunities for local control over the transit organization.

bo Desired Community Control Over the Organization

The noise and unsightliness of maintenance facilities, the po-

tential unattractiveness of vehicles and advertising, and the change in

local traffic patterns are among the factors which may lead a community
to try to maintain control over a transit organization,,

VL 6



c. Desired Community Control Over the Quality of

the Service Provided by the Transit Organization

The most important reason for public control over transit or-

ganizations is the need to dictate the quality of transit services. If the

community wishes to have decisions about the quality of the service made
on grounds other than profitability, it may wish to retain a greater de-

gree of controlo Extended service hours, special service for the elderly

and handicapped, special service to cultural centers, and low fares are
among the factors that would tend to support the need for public control

of the transit organization.

do Cost to the Public of Exercising Con-

trol Over the Transit Organization

Control over the environmental impact of transit and the quality

of service, which can be enhanced by integrating the transit organization

into the local government structure, will generate a real cost to the public.

Not only will transit services create direct costs to the public through sub-

sidy payments, but the process of control itself has a cost because it is

accompanied by the burden of decisionmaking.

e. Potential for Transit Service Expansion

Transit systems that are too small to warrant their own orga-
nization or too large to be contained within the structure of the local gov-
ernment are two cases in which size affects decisions regarding the inde-
pendence of transit organizations. If rapid growth is foreseen for the sys-
tem or if it appears likely that the system may expand across jurisdictional

boundaries or eventually merge with a neighboring system, a greater de-

gree of independence will probably be advantageous

»

C. Internal Structure of the Transit Organization

Understanding (1) the functions and activities of transit management
and operation and (2) their functional organization are essential factors

for the planner and decisionmaker when considering the implementation
or expansion of the transit service. Overall staffing requirements and
the desirable characteristics of a transit manager are also key factors

in the development of the internal structure of a transit organization.

A review of the functions and activities of a transit system, the typical

internal structure of these functions and activities in a small urban com-
munity context, and management and staffing considerations are discussed
belowo

VI. 7



1. Activities and Functions of Transit
Management and Operation

To aid in the adequate planning for transit management and oper-
ation, a summary of the principal activities carried out by a typical

transit organization is presented belowo These activities are grouped
into eight functions:

. transportation;

. mechanical;

o purchasing and stores;

o scheduling;

o planning and marketing;

. fiscal;

. claims; and

o support.

These functions are common to most transit organizations o However,
some organizations may emphasize different functions more than others.

For example, paratransit systems will normally place less emphasis on
the scheduling activity than will conventional transit systems.

In many of the larger transit properties, each of these eight func-

tions is conducted by an individual department. In smaller properties,

however, several functions are often conducted by one department. Each
function is discussed separately below.

a. The Transportation Function

The transportation function includes the dispatching and oper-

ating of vehicles and therefore results in the basic output of a transit or-

ganization. Activities in this function bring the transit organization into

direct contact with the public (i.e„, the transit user and the community)

a

Employees engaged in this function include drivers, supervisors, dis-

patchers, instructors, superintendents and assistant superintendents, and
clerical assistants „ The duties of these employees are outlined below»
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(1) Drivers

Drivers have the responsibility for transporting people

safely from one place to another in a transit vehicle. They are directed

by a written schedule or a communication from a dispatcher or passen-
ger. Because of the peaking that is characteristic of the demand for

transit service, drivers usually work in shifts. Although special pur-
pose paratransit systems and exceptional properties present some va-

riations, as a rule the drivers' time is scheduled in the following man-
ner. "Runs" (full work days) are usually chosen by the drivers on the

basis of seniority at "sign-ups" held three or more times a year. Eight-
hour "straight runs" (5:00 AM to 1:00 PM, 11:00 AM to 7:00 PM, 5:00

PM to 1:00 AM) combine with "swing runs" (7:00 AM to 11:00 AM and
3:00 PM to 7:00 PM) and with "open pieces" (runs that do not comprise
a full day's work) to determine the hourly profile of drivers' needs

o

Drivers who do not have regular assigned runs are

termed "extra" drivers and fill in for drivers who are absent (because

of termination, illness, vacation, etc.). Extra drivers may work any
kind of run. This group, commonly known as "extra board, " is usually

composed of drivers who have lowest seniority; in some systems, how-
ever, the labor agreement allows more senior operators to choose to

work "extra" in the hopes of obtaining better work than their seniority

would ordinarily permit ("holding down" the runs of more senior dri-

vers who are vacationing or out with an extended illness),

(2) Supervisors

Supervisors are charged with seeing that drivers pro-
vide the service that is assigned as their responsibility. In addition,

supervisors control the operation of the system in a variety of circum-
stances o They normally adjust service and schedules in the event of

breakdowns, emergency situations, temporary rerouting, or accidents

c

They also handle on-the- scene passenger relations when required.

(3) Dispatchers

Dispatchers are charged with assigning the driver and
vehicle to the proper service and replacing them when they can no
longer continue service for one reason or another. In transit systems
having the necessary facilities, the dispatcher may also operate the

system's radio base station, maintaining contact with supervisors and
drivers.
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(4) Instructors

The role of instructor is normally filled by a senior su-
pervisor or by another person who is skilled in training drivers,, In-

struction includes the training of new drivers and the periodic retrain-
ing of senior drivers.

(5) Superintendents

The superintendent oversees all the activities in the

transportation function and is responsible to the transit system's man-
ager for their efficient and timely performanceo In larger systems,
there may be one or more assistant superintendents who, together with
clerical assistants, handle the recordkeeping that is required to assist

the superintendent in conducting his activities.

The superintendent is directly responsible for discipline

among the employees and for training and retraining. Accident, disci-

pline, and attendance records for each employee are normally maintained
by the superintendento In smaller operations the supervisory tasks are
often combined and performed by only one person.

b. The Mechanical Function

The mechanical function consists of three groups of related

activities:

o servicing;

c routine maintenance; and

. repair.

(1) Servicing

Servicing is a daily activity; it includes fueling, checking
lubricant and coolant levels, and washing and cleaning vehicles o Ser-
vicing employees (hostlers) move vehicles through the service routine

and park them after service is completed. Although fare box receipts

are often removed from the vehicles during the service cycle by service

personnel, this is not normally considered a servicing function. Simi-

larly, although daily safety inspection (e.g., inspection of lights, wipers,

horn, brakes) is considered a routine maintenance activity, in smaller
transit operations it is often performed by servicing personnels
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(2 ) Routine Maintenance

Maintaining the vehicles of the operating fleet is the lar-

gest and most important activity within the mechanical function. Routine

maintenance includes the inspection of vehicles at planned intervals (daily,

weekly, etc.), replacement of worn and defective parts, proper lubrication

of equipment, adjustment of fixtures to proper tolerances, and careful

attention to any warning signals

.

(3) Repair

Repair is necessary when a vehicle breaks down or when
a defect is noted by a driver, a mechanic, or another observer. When
preventive maintenance is not conducted properly, the need for repair

activity increases. Regardless of the degree of preventive maintenance
activity, however, repair activities will always be needed.

Repair activities can be categorized by three "shops" as

follows:

. running repair shop , where minor malfunctions
are cprrected, usually by replacing parts or
units (e.g., engines, transmissions, alternators,

starters);

. backshop , where the major units are rebuilt and
repaired and where machining and other highly

skilled jobs are done; and

, the paint and body shop .

For larger transit operators these shops may be physically separated within

the maintenance facility.

Activities performed in the repair functions are overseen
by one or more supervisory personnel (ioe., foremen) and by a superin-

tendent. These individuals are responsible for keeping the fleet in a con-
stant state of readiness; for using manpower, material, and supplies ef-

ficiently; and foreseeing that vehicles are available both for all scheduled
operations and for a reasonable number of unscheduled activities. To
fulfill this responsibility, constant supervision of mechanics, service

personnel, and hostlers is requiredo Inventory, costing, and control

records are often kept of all the inspections performed on each vehicle

and of all fuel, lubricants, and supplies used by it.
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c. The Purchasing and Stores Function

The purchasing and stores function includes the purchase of

replacement parts, fuel, lubrication, and other supplies necessary for

transit management and operation. It also includes controlling the store

rooms so that waste and pilferage are minimized and proper inventory
levels are maintained. The performance of this function in a small
property will typically require one full-time employee.

The activities involved in the purchasing and stores function

may be performed within the fiscal department. The major purpose of

the function, however, is to support the mechanical department func-

tion, and it is often operated and staffed by mechanical function person-
nel.

d. The Scheduling Function

The scheduling function includes the scheduling (assignment)

of both vehicles and personnel. In a fixed-route transit system, vehicle

scheduling includes detailing the movement of each vehicle through time
and space on a regular recurring (daily) basis. In a demand-scheduled
operation, it involves the assignment of a vehicle to a given area or

base, and the actual operating schedule becomes the responsibility of

the vehicle dispatcher.

Activities within the scheduling function include gathering

data on existing operations, compiling these data into meaningful re-
ports, preparing vehicle and driver schedules with full adherence to

labor agreement provisions, supervising operator sign-ups, and pre-

paring reports to management (eog=, drivers and vehicles required,

miles and hours operated)

o

Personnel in a separately established schedule department in-

clude :

. traffic checkers , who gather data on passengers,

schedule adherence, and running times;

, schedule clerks , who process these data;

, schedulers (or writers) , who develop vehicle and
driver schedules; and

. a superintendent , who oversees the entire process.
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In smaller systems, these activities may be performed within the trans-
portation function, and the number of people involved could be quite smalL

e. The Planning and Marketing Function

Because they are so closely related, planning and marketing
constitute a single function. Marketing can be defined as that phase of busi-

ness activity which directs the flow of commodities or services from the

producer to the consumer or user. For this flow to be "directed" prop-
erly, it must be planned. The planning function gathers, assembles, and
analyzes information to help direct the marketing effort,.

Very few small transit operations have separate planning/mar-
keting departments. Planning is more often performed by a regional or
municipal planning organization, although it can be of considerable value

to the transit organization in a marketing effort. In small transit opera-
tions the planning /marketing function is normally performed by the transit

manager.

Planning and marketing typically include the following activi-

ties:

o data collection concerning potential operating areas,

population trends, new commercial or industrial ac-

tivities, new or upgraded transportation facilities,

etc,

;

o data summarization and display;

. interface with local planning groups;

o layout of routes and /or service areas and the develop-
ment of potential usage;

o distribution of information concerning the services of

the transit system;

. maintenance of an information system;

, design and preparation of passenger timetables and
transit system maps;

o promotion of specific and overall services; and

o interpretation of planning data in such a way as to

enable the provision of marketable transit services.

VI. 13



f. The Fiscal Function

The fiscal function includes all those activities related to the

receipt, protection, and disbursement of monies and materials. In

very small transit systems, the only persons regularly assigned to this

function are bookkeepers, payroll clerks, and, possibly, counting room
personnel. The results of their activities are recorded and published in

profit and loss statements, balance sheets, annual reports, and support-
ing documents o

go The Claims Function

In addition to all the incidental legal problems common to

business enterprises, transit operations handle an unusual number of

accident claims. Accident compensation to the public may cost a tran-
sit organization as much as 10 percent of its revenue „ For smaller tran-
sit systems, the litigation and negotiation of such claims and payments
are usually handled by an insurance company.

h. Support Functions

Support functions include those activities (in particular, those
requiring specialized skills) that are indispensable to the transit organi-

zation but have little to do with transit operation itself. Examples are
legal assistance, which is used in labor and material contract negotiations,

and data processing assistance. Such activities are often contracted out.

For example, data processing assistance is usually performed by an out-'

side service bureau, a management company, or the transit system's
owning entity o

2o Internal Organization of Functions and Activities

The internal organizational structure of the transit organization

will be the concern primarily of the manager who is chosen to imple-
ment transit decisions o To the extent that the internal structure affects

personnel requirements, it is of interest to the planner and decisionmaker
as well. A few typical organizational structures are presented below. Dif-

ferent structures are suggested for small (less than 25 vehicles) and for

medium-sized (25 to 100 vehicles) transit organizations.

a. Internal Structures for Small Transit Organizations

The internal structure of small transit organizations will be
determined primarily by the amount of support activity that is performed
outside the organization. Figure Vl-l-a suggests a basic organizational
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structure in which the manager is also the superintendent of transporta-

tion; the only other person at the administrative level is the superinten-

dent of maintenance. All support activities are performed by outside

organizations. Figures Vl-l-b and VI-l-c suggest internal structures

for small transit organizations that perform more of their own support
activities.

bo Internal Structures for Medium-Sized Transit Organizations

Figure VI- 2 -a presents the simplest internal structure for a

transit organization that has between 25 and 100 vehicles. Most of the

support services are performed outside the organization. Figure VI-2-b
shows an internal structure for a medium- sized transit organization that

performs more of the support services itselfo The different structures

reflect the character of the manager and the administrative aids (for

example. Figure VI-2-b reflects a strong and competent transportation

superintendent)

.

3. Staffing Requirements

The number of people required to operate a transit organization

varies according to the size of the organization, the amount of support

activity that is performed outside the organization, and the severity of

peaking that occurs during the day. Based on typical levels of external

support, estimates of staffing requirements are presented in Table VI- 2,

Because the primary functions of labor are to operate and main-
tain the vehicles, the number of vehicles required to operate the peak
schedule is the best measurement for estimating staffing requirements.
However, because operators can be assigned to shifts that overlap during
the peak period, the number of operators and hostlers per vehicle is lower
for more severe peaking patterns „ The most convenient measurement of

peaking severity is the "peak/base ratio, " i,e„, the number of buses re-
quired to fill the peak period schedule divided by the lowest number of

buses required between the morning and evening peaks.

Staffing requirements are estimated for each of three employee
groups: administrative, mechanical department, and operators. Ad-
ministrative personnel requirements vary only with the size of the sys-

tem; mechanical department employees (hostlers and mechanics)
and operators however vary both with the size of the system and with the

severity of peaking. Paratransit systems that involve demand respon-
sive dispatching require additional dispatching personnel. Estimates of

this requirement are presented in Table V-2 as a number that is to be
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added to the number required for comparable conventional transit sys-
tems. For example, a paratransit system with a peak /base ratio of

2.4 and a peak bus requirement of 30 is estimated to have the following

staffing requirements:

Administrative personnel 5

Mechanical department employees 9

Operators 51

Additional dispatchers 4
Total 69

These estimates include allowance for extra-board and hold- down oper-
ators o They do not, however, take into consideration such factors as

peculiarities of local labor agreements and nonconventional bus main-
tenance requirements.

4. Managerial Requirements

When a decision to implement a transit proposal is reached, the

future of the proposal will lie principally in the hands of the person who
implements the proposal, the transit manager. This person will usually

select equipment, choose personnel, and determine the atmosphere of

the organization. He, therefore, more than any other person, will in-

fluence the character of the service. Careful evaluation and selection of

the transit manager are therefore essential to the success of the transit

proposal.

If a new manager is to be selected, the transit organization's

objectives and the requisite management capabilities should be consid-

ered. In assessing the characteristics of the transit manager, a per-
spective of the overall direction to be pursued by the transit organization
is useful. Table VI-3 presents a set of characteristics that might be
used to evaluate managerial candidates in light of the objectives of the

transit organization.

A transit manager's success in implementing proposed changes
in transit service is measured by the transit organization's success in

achieving its objectives within budget;, It is therefore incumbent on the

transit manager to analyze and understand the capabilities of the transit

organizationo Careful analysis of the organization's capabilities will

lead to reasonable expectations in the development of transit service
objectives in conjunction with reasonable budget preparations.
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TABLE VI-3

QUALIFICATIONS FOR EVALUATION OF
MANAGERIAL CANDIDATES

Transit

Organization

Objectives

Desirable

Managerial

Qualifications

INNOVATION imagination

Experience in Nontransit Fields

GROWTH Energy

Community Relations Ability

Motivational Ability

Ambition

Technical Planning Ability

ECONOMY Administrative Ability

Perceptiveness

Business Education and Experience

Practicality

Experience in Transit

Familiarity with the Organization
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Chapter VII

TRANSIT EXPERIENCE IN OTHER URBAN AREAS

A. Introduction

This section provides a summary of data and statistics which describe
the financial and operating characteristics of existing transit systems.
This information is presented to provide local planners and policymakers
with a tool for quick evaluation of alternative service opportunities. It

is also useful for determining the extent of transit services in other

urban communities.

Data and statistics are provided for conventional transit (Section B)
and paratransit (Section C) systems. Information is prescribed in four

general categories:

Transit Service Supply, which includes data and statistics

describing the level of service provided by existing transit

systems. Basic measures of transit supply are presented,

together with statistics indicating variations in the level

of transit service, for different sizes of urban areas.

. Transit Service Demand, which includes data and statistics

describing the level of transit demand experienced by exist-

ing transit systems. Basic measures of transit demand
are presented, together with statistics indicating varia-
tions in the level of demand for different sizes of transit

systems.

Transit Revenue and Expense Characteristics, which
includes data and statistics describing the revenue, ex-
pense and net income characteristics of transit opera-
tions. Basic measures of transit revenue and expense are
presented, together with statistics indicating variation

in these measures in relation to system size and various
transit operating characteristics.

. Transit System Characteristics, which includes data and
statistics describing the operating nature of transit systems.
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Data and statistics in these categories are presented in tabular,

graphic, and descriptive formats. The objectives of this presentation
are to:

. identify some of the more important financial and operating
characteristics of transit systems;

describe the values of these variables and illustrate some
of their more interesting features (e.g., their ranges and
average values);

. indicate the variation in the data among urban areas and
transit systems; and,

. provide data and statistics for local planners and policy-

makers to use in comparing the financial and operating
performance of alternative transit services,

B. Conventional Transit Ebcperience

Conventional transit experience is illustrated by data and statistics

from the following sources:

. the American Public Transit Association (APTA);

o transit development studies conducted in several

small urban areas; and

. the 1974 National Transportation Study.

Information from each of these sources is presented below.

1. American Public Transit Association Data

The American Public Transit Association (APTA) receives annual

reports from its membership which describe the financial and operating

characteristics of individual transit systems. APTA reports this infor-

mation each year in its annual publication. Transit Operating Report.
Each year, APTA also publishes an industrywide summary of historical

and current data in its periodical Transit Fact Book. These two publica-

tions are often used to assess the nature of the transit industry.

One of the problems encountered in analyzing APTA data, however,
is that some transit firms fail to report information on all the variables of

interest, and, because the reporting is voluntary, not all firms report
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data in each of the years of interest. For these reasons, it is not al-

ways possible to use the same number of data points for various statis-

tics and different years in a comparative analysis.

The data and statistics presented in the following pages are for

those transit systems which had no more than 300, 000 persons in their

service area over the period 1970 to 1974. To illustrate the character-
istics of the conventional bus transit industry in small urban communi-
ties, these data are used in two waySo First, data for the period 1970-

1973 are used to provide a summary of significant trends in the financial

and operating characteristics of U. S, transit firms. Second, data for

1974 are used to provide a summary of the most recent conventional

transit operating experience.

a. Bus Transit Profile (1970-1973)

Table VII-l presents a summary of data and statistics that il-

lustrate the financial and operating performance of conventional bus
transit systems between 1970 and 1973. Each of the variables in this

table is defined in Table Vn-2o The information presented in the table

is based on the operations of 20 U.So bus transit firms reporting to

APTA. These firms operated transit systems in communities with ser-
vice area populations ranging from just under 45,000 residents to just

under 300, 000 residents (four in areas with less than 100, 000; eight be-
tween 100,000 and 200,000; and ei^t between 200,000 and 300, OOO), The
level of transit supply provided by these 20 transit firms remained rela-

tively stable between 1970 and 1973, ranging from sli^tly less than

500,000 annual bus -miles to slightly more than 3 million annual bus-
mileSo With few exceptions, the regular line services of each of these

transit firms operated at a loss, with operating ratios (operating revenue
+ operating cost) ranging from . 54 to 1. 04 in 1970 and from .40 to . 99

in 1973o

The data and statistics presented in Table VII-l are arranged
in four categories. In the first category, the nature of transit supply
between 1970 and 1973 is illustrated. In the next three categories, the

nature of the demand, revenue expense, and system design characteris-
tics of conventional bus transit is explored. Some of the more interesting

features exhibited by the data in this table are described belowo

(1) Transit Service Supply Characteristics

Although transit service between 1970 and 1973 remained
relatively stable within each of the 20 urban areas represented in Table
VII-l, the level of transit service supplied varied greatly between indi-

vidual urban areas. For example, one measure of transit supply, bus
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TABLE VII-2

DEFINITION OF VARIABLES AND STATISTICS

Variable or Statistic Definition

(1) Total Annual Bus Miles Operated Sum of all passenger vehicle miles operated in line (regular) service,

special (charter) service, and nonrevenue service.^

(2) Annual Bus Miles in Charter Service The ratio of total annual charter revenue to total annual operating

revenue (regular service revenue plus charter service revenue) mul-

tiplied by total annual bus miles operated.

(3) Annual Bus Miles in Regular Service Total annual bus miles operated less annual bus miles in charter

service.

(4) Service Area Population The population of the area accessible to transit service. Accessi-

bility to transit service is determined by the reporting system, but

is normally a measure of distance, e.g., any person residing within

four blocks of a transit route has access to transit service.^

(5) Annual Bus Miles Operated (Regular

Line Service) per Person Served

(3)-^(4)

(6) One-Way System Route Miles The sum of the actual length (one way) of all streets or highways

traversed by motor buses. When several routes pass over portions

of the same street or highway, each route is counted separately.^

(7) One-Way System Route Miles per 1,000

Persons Served

[(6)^(4)] [1,000]

(8) Peak-Period Buses The maximum number of motor buses operated during one morn-

ing or evening peak service period.^

(9) Peak-Period Buses per 100,000

Persons Served

[(8)H-(4) [100,000]

(10) Annual Revenue Passengers Total number of rides taken by originating passengers paying a full

(Regular Line Service) adult cash fare, child fare, student fare, senior citizen fare, handi-

capped person fare, or other reduced fare.^

(11) Annual Revenue Passengers (Regular

Line Service) per Regular Service

Due nViilaDus iviiie

(10)-^ (3)

(12) Weekday Passengers per One Way Route [(10)^(6)]

Ivlllc
one c

(13) Fares, including transfer charges and zone charges, paid by transit

passengers traveling aboard transit vehicles operating in regular

service.^

(14) Passenger Revenue per Bus Mile (13)- (3)

(15) Total Operating Cost The sum of all transit system operating expenses.

(16) Operating Cost (Regular Line Service) Total operating cost minus the ratio of total annual charter revenue

to total annual operating revenue multiplied by total operating cost.

(17) Operating Cost per Bus Mile (16)^(3)

(18) Operating Ratio (operating revenue-^

operating cost)

(13)^(16)

(19) Average Fare (passenger revenue

revenue passengers)

(13)^(10)

APTA. Transit Fact Book: 1975-76.

APTA. Transit Operation Report for Calendar/Fiscal Year 1974.
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TABLE VII-2 (Continued)

Variable or Statistic Definition

(20) Operating Cost per Passenger

(21) Net Income per Passenger

(22) Buses in the Base Service Schedule

(23) Ratio of Peak to Base Buses

(24) Total Buses Active

(25) Percent Spare Buses to Total Buses

(26) All Employees, Average Number

(27) Employees per Peak Bus

(16) -J- (10)

[(13) -(16)] -[(10)]

The greatest number of buses operated during one-day base service

period.^

(8)-H(22)

Number of buses regularly maintained in condition for active service

including vehicles temporarily out of service for repairs.

The ratio of spare buses to total buses active.

The average number of total transit system employees including bus

operators employed by a transit system during the reporting period.

(26) H- (8)

APIA. Transit Fact Book: 1975-76.

'aPTA. Transit Operation Report for Calendar/Fiscal Year 1974.
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miles per person served, varied from 4o 31 to 19. 55 in 1970, with

an average rate of 8. 54 annual bus -miles operated per person served.

However, as illustrated in Figure VII-1, variations in the rate of tran-

sit service supply, are not necessarily directly related to the size of

the population being served. Many other factors, (e.g., availability

of supporting financial assistance) influence the level of transit service

supplied in an urban area.

Two other service supply statistics are presented in Table

VII-l. Each indicates rates of transit service supply in relation to the

population of the service area. Like the previous statistics, variations

in these rates are not necessarily related to the size of the urban area
population.

(2) Transit Service Demand Characteristics

The demand for conventional bus transit service is illustrated

by two statistics in Table VII-l. The first, annual passengers per bus-
mile, provides an indication of transit ridership in relation to a surro-
gate measure of the overall level of service provided in an urban area
(bus -miles operated). The second, weekday passengers per one-way
system -route -mile, provides an indication of transit ridership in relation

to a single measure (coverage) of the level of service provided in an urban
area

Each of these statistics varies widely between urban areas;

many factors other than bus miles operated or the extensiveness of sys-
tem-route-miles (e.g., fare levels, frequency of service) influence

transit ridership. Despite these variations between urban areas, how-
ever, a clear trend is indicated in Table VII-l. The rate of transit

demand in relation to the level of transit supply declined consistently

between 1970 and 1973. The average value of annual passengers per
bus-mile dropped, for example, from 2.29 in 1970 to lo 93 in 1973.

This trend is more clearly illustrated in Figure Vn-2,
which displays the frequency distribution of annual passengers per bus-
mile between 1970 and 1973. As indicated in this figure, the number of

transit systems reporting a figure of less than 2.0 passengers per bus-
mile increased from 24 percent in 1970 to 59 percent in 1973, At the

same time, the number of transit systems reporting a figure of greater
than 2„5 passengers per bus-mile decreased from 35 percent in 1970
to 12 percent in 1973,
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HGURE VIM : ANNUAL BUS-MILES OPERATED PER PERSON SERVED
VERSUS SERVICE AREA POPULATION (1970)
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2.0 2.0 to 2.5

Passengers Per Bus Mile

>2.5

FIGURE Vn-2: FREQUENCY DISTRIBUTION OF ANNUAL PASSENGERS
PER BUS-MILE FOR 20 CONVENTIONAL BUS TRANSIT
FIRMS REPORTING TO APTA (1970-1973)
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(3) Bus Transit Revenue and Expense Characteristics

The revenue and expense characteristics of conventional
bus transit service are closely related to transit demand and supply-

characteristics. Table VEE-l presents a summary of statistics that

measure transit operating revenue and transit operating cost in rela-

tion to the supply of and demand for transit service

o

The single most important trend indicated by these statis-

tics is the growing disparity between transit operating revenue and
transit operating expense. Between 1970 and 1973, average transit op-
erating revenue per bus -mile remained relatively stable, while the aver-
age transit operating cost per bus-mile rose 13 percent. Similarly,

while the average operating revenue per passenger (average fare) in-

creased 23 percent over this period, the average operating cost per
passenger increased by 33 percent. At the same time, the productivity

of conventional bus transit systems was declining, as illustrated by
the trend in passengers per bus -mile. As a result of these trends, the

disparity between total operating costs and total operating revenues in-

creased.

This disparity is indicated directly by two statistics in Table
VII- 1. The operating ratio dropped in the average ratio between total

operating revenue and total operating expense from . 76 in 1970 to . 67 in

1973. Net income per passenger indicates that the average loss per pas-
senger resulting from transit operation rose 63 percent, from 8 cents in

1970 to 13 cents in 1973. Of these two statistics, the first is the more
significant because its meaning is not changed as a result of the hi^ rates

of inflation experienced during this periodo

Figure VII-3 illustrates more clearly the declining trend

in the operating ratio for the 20 bus transit operators represented in

Table VII-1. As shown in this figure, the proportion of transit systems
with an operating ratio of less than . 50 increased from none in 1970

to 25 percent in 1973. At the same time, the proportion of transit sys-

tems with an operating ratio of greater than . 75 decreased from 50

percent in 1970 to 35 percent in 1973.

(4) Bus Transit System Design Characteristics

Three statistics presented in Table VII-l illustrate the

nature of conventional bus transit systems in small urban communities.

The first, the ratio of peak to base buses, provides an indication of the

extent of peak period (AM and PM rush hour) service relative to the

VII. 10



<.50 .50 to .75
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FIGURE VII 3: FREQUENCY DISTRIBUTION OF BUS TRANSIT OPERATING
RATIOS FOR 20 CONVENTIONAL BUS TRANSIT FIRMS

REPORTING TO APTA (1970-1973)
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base (or normal) service supplied in small urban communities. The aver-
age ratio of peak to base buses declined only slightly from 2,04 in 1970
to 1.98 in 1973. The distribution of systems operating with different

peak to base ratios is illustrated in Figure ¥11-4.

The remaining two statistics in Table VII-1 indicate the

range and average values of (1) total staffiag requirements in relation

to the number of buses in peak period service and (2) the percentage
of spare buses maintained in relation to the total number of buses in

the fleet. Total staffing requirements range from one to slightly under
four employees per peak bus, with an average of between 2.10 and
2.40. Employee requirements are closely related to the internal

structure of the transit firm and the extent to which administrative

and support activities are conducted outside the organization. Figure
Vn-5 displays the distribution of transit firms with various-sized staff

complements per peak bus.

b. Bus Transit Profile (1974 )

Table Vn-3 presents a summary of data and statistics that il-

lustrate the financial and operating performance of conventional bus
transit systems in 1974. Each of the variables in this table is defined

as described previously in Table VII-2 with the following two excep-
tions:

. Annual Bus-Miles Operated: Regular Line Service . In

1974, transit operators reported this variable directly.

It is not estimated therefore as it was for the 1970-1973
profile

.

. Operating Cost: Regular Line Service, [(total operating

cost) minus (the ratio of annual bus -miles operated

charter service to total annual bus-miles operated)

multiplied by (total operating cost)].

The information presented in Table Vn-3 is based on the op-
erations of 30 U. S. bus transit firms reporting to APTA. These firms
operated transit systems in communities with service area populations

ranging from just under 45, 000 persons to just under 300, 000 persons
in 1974. As in Table VII-l, the data and statistics presented in Table
VII-3 are arranged in four categories. Some of the more interesting

features exhibited by this data are described below.
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FIGURE VII4: FREQUENCY DISTRIBUTION OF PEAK TO BASE RATIOS
FOR 20 CONVENTIONAL BUS TRANSIT FIRMS
REPORTING TO APTA (1970-1973)
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(l) Transit Service Supply Characteristics

Figure Vn-6 illustrates the proportion of transit firms pro-
viding transit service at various rates in 1974. As indicated in this figure,

nearly two -thirds of the transit firms represented in Table VII-3 provided
transit service at a rate of 8 or less bus -miles per person servedo Approxi-
mately 60 percent of the firms provided transit service at a rate of between
2 and 8 bus -miles per person served.

To offer this overall level of service, these 30 transit firms
operated systems of between .26 and 1.28 one-way route miles per 1,000
persons served and provided peak period buses at a rate of between 4. 78

and 67. 09 buses per 100, 000 persons served. As indicated in Figure
VII-7, however, over two-thirds of these transit systems provided be-
tween .30 and . 90 one-way route -miles per 1,000 persons served, and
over 70 percent provided between 5 and 25 peak period buses per 100,000
persons served.

(2) Transit Service Demand Characteristics

The demand for conventional bus transit service in 1974 ranged
between . 97 and 3. 00, with an average value of lo 77 passengers per bus-
milco Nearly 70 percent of the transit firms represented in Table Vn-3,
however, reported rates of passengers per bus -mile of between 1. 00 and

2o00, as illustrated in Figure VII-8. Of the 10 firms reporting greater

than 2.00 passenges per bus -mile, eight provided more than the average
level of service (7.81 bus miles per person served), one provided ser-

vice with the maximum peak -to-base ratio (4.25, indicating a hi^ degree
of peak demand), and one provided service at the lowest average fare

($ol0 revenue per passenger).

(3) Bus Transit Revenue Expense Characteristics

The growing disparity between transit operating revenue and
transit operating expense, indicated in the 1970 and 1973 profile of bus
transit operations, continued into 1974. As indicated in Figure Vn-9,
60 percent of the transit firms represented in Table VII-3 reported a

cost per bus mile of greater than $. 80, while the maximum revenue per

bus -mile ratio for all firms reporting was $. 72^ Over 80 percent of the

transit firms reporting had operating ratios of less than . 70, and 50 per-

cent reported only half as much operating revenue as operating expense.
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Annual Bus Miles Per Person Served

FIGURE Vn 6: CUMULATIVE FREQUENCY DISTRIBUTION OF ANNUAL
BUS-MILES OPERATED PER PERSON SERVED FOR 30

CONVENTIONAL BUS TRANSIT FIRMS REPORTING
TO APTA (1974)
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Peak Buses Per 100,000 Persons Served

One Way System Route Miles Per 1,000 Persons Served

FIGURE VII-7: CUMULATIVE FREQUENCY DISTRIBUTION OF SELECTED
SERVICE SUPPLY STATISTICS FOR 30 CONVENTIONAL
BUS TRANSIT FIRMS REPORTING TO APTA (1974)
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.5 1.0 1.5 2.0 2.5 3.0

Passengers Per Bus Mile

FIGURE Vn-8: CUMULATIVE FREQUENCY DISTRIBUTION OF PASSENGERS
PER BUS-MILE FOR 30 CONVENTIONAL BUS TRANSIT FIRMS
REPORTING TO APTA (1974)
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• $ Revenue/Bus Mile

$|C $ Cost/Bus Mile

1.40

Operating Ratio

FIGURE Vn-9 : CUMULATIVE FREQUENCY DISTRIBTUION OF SELECTED
REVENUE/EXPENSE CHARACTERISTICS FOR 30 CONVENTIONAL
BUS TRANSIT FIRMS REPORTING TO APTA (1974)
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FIGURE Vn-10: CUMULATIVE FREQUENCY DISTRIBUTION OF SELECTED
SYSTEM DESIGN CHARACTERISTICS FOR 30 CONVENTIONAL
BUS TRANSIT FIRMS REPORTING TO APTA (1974)
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(4) Bus Transit System Design Characteristics

In 1974 the average ratio of peak to tase buses declined
sli^tly from 1. 98 in 1973 to 1.80. At the same time, the average
number of employees per peak bus decreased from 2. 32 in 1973 to

2.15 in 1974. Figure VII-10 details these system design characteris-
tics for the 30 transit firms represented in Table Vn-3.

2. Data from Selected Transit Studies in Small Urban Areas

Information from transit studies conducted in small urban areas
over the past 6 years is presented below. The objective of this presen-
tation is to provide a more detailed overview of transit operations and
transit users in small urban areas than is possible by examining the

aggregate statistics presented elsewhere in this chapter. To provide
this detailed overview, the following information is presented:

. the nature of existing transit service in small and medium

-

size urban areas;

characteristics of small urban area transit riders compared
with the characteristics of urban area residents in the com-
munity where the transit system operates;

profiles of transit ridership by trip purpose, frequency of

use, and degree of transit captivity; and

o distributions of small urban area transit ridership by day
of week and by time of day.

There are two reasons for presenting specific data from individ-

ual cities in this format. The first is to provide the small urban area
planner with detailed profiles of transit riders on fixed-route, fixed-

schedule transit systems and thus enable comparison of local experi-

ence with that of cities of similar size and character. The second is

to provide a general overview of transit ridership profiles throughout

the country to show which ridership characteristics are similar for

all systems and which vary widely.

a. Existing Small Urban Area Transit Siystems

Transit studies have been conducted in many urbanized areas

over the past 10 years. Most have been short-range studies that include

an analysis of existing conditions, an analysis of transit alternatives, and
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recommendations for transit improvements over a 1- to 5 -year per-
iod. These studies (transit development programs) have been required
with each application for capital or operating grants from the UMTA.
Those conducted for small urban areas that had transit service at the

time of the study generally presented the following picture of existing

transit systems:

, AH had steadily declining patronage and revenues over
the 10 years preceding the study.

Every operation had been profitable 1 or more years
in the 10 years preceding the study; most, however,
were incurring deficits at the time of the study

»

Passengers per bus -mile, revenue per bus -mile, and
bus -miles operated were declining in the years preced-
ing the study,

, Most operations were cutting service in an attempt to

minimize deficits.

. Most were private operations at the time of the study.

Virtually all were threatened with certain extinction un-
less subsidy in some form was forthcoming.

Every small urban area transit operation had a bus fleet

either at the end of or long past its useful service life.

The trend in most cities that have conducted such transit devel-

opment programs has fortunately reversed. Based on the recommenda-
tions contained in these studies, most small urban transit systems have
acquired new equipment with the assistance provided by UMTA capital

grants, transit service has been extended and improved, and patronage

has stabilized or, in some cases, increased. Most systems are not, how-
ever, profitable and do not expect to be profitable in the future. The data

presented here portray most of the systems before such improvements
and are therefore generally representative of small urban area transit

systems at or near a crisis state.

Table VII-4 presents a list of 37 cities for which these studies

were conducted. Existing fixed -route, fixed -schedule transit systems
operated in each of these cities at the time of the study. Of the 37 cities

listed, 25 had transit service provided by private operators. Three of

these private operators were already receiving public subsidy; all other
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TABLE VII-4

DESCRIPTION OF CONVENTIONAL BUS TRANSIT SYSTEMS

uroanized Date of

CITY Area Transit Systems (Time of Survey) Ridership

Population Survey

Akron, Unio
. . .

Public transit authority ownership, management, and operation

Austin, Texas 264,499 Private operator (city subsidy), university shuttle system, model

cities bus

Birmingham, Alabama ceo nnn
930,099 Major system: private operator, 2 small private operators /I

Boise City, Idaho 85,187 Purchase of service by city; private operator, 2 small private operators 'CQbo

Brownsville, Texas 52,627 2 private operators

Burlington, Iowa* 32,444 Private operator 0 /7nZ/ /U

Burlington, Vermont* 38,633 Private operator 1 1 /TO
1 1//Z

Davenport/ Rock Island/Molme 266,119 2 private operators 1U//1

Des Moines, Iowa 255,824 Private operator
0/71

Gau Claire, Wisconsin* 44,603 Private operator
C/71D//1

Eugene, Oregon 139,255 Public transit authority ownership, management, and operation
'77

Greenville, South Carolina 157,073 Private operator 10//

1

Hattiesburg, Mississippi* 38,274 Private operator
1 n /T

1

10/7

1

High Point, North Carolina 93,547 2 private operators
1 n /Ti
10/71

Iowa City, Iowa* 46,850 Private operator J//U

Jackson, Mississippi 190,060 Private operator
7/71
IIn

Lafayette, Indiana 79,117 Public transit authority ownership, management, and operation
1 n /TO
10/ 16

Lubbock, Texas 150,135 Private operator 71

Lynchburg, Virginia 70,842 Private operator, city subsidy

Manchester, New Hampshire 95,140 Private operator BI12

Parkersburg, west Virgmia 44,198 Private operator 61 in

Portland, Maine 106,599 Private operator
'7n/O

Reading, Pennsylvania 167,932 Private operator; state, county, and city subsidy Bill

Saint Cloud, Minnesota 39,691 Public transit authority ownership; management and operation by
o /m0/70

private contractor

Salem, Oregon 93,041 Public transit authority

Salt Lake City, Utah 479,342 Public transit authority ownership, management, and operation 5/70

Santa Rosa, California 75,083 City ownership; management and operation by private contractor;
O 111
8/72

2 private jitneys

Shreveport, Louisiana 234,564 Private operator 6/70

Sioux Falls, South Dakota 75,146 Private operator 1/70

Spokane, Washington 229,620 City ownership; management and operation by private contractor 10/69

Stockton, California 160,373 Public transit authority ownership, management, and operation 2/73

Syracuse, New York 376,169 Public transit authority ownership, management, and operation; 11/71

3 small private operators

Topeka, Kansas 132,108 Private operator 12/71

Trenton, New Jersey 274,148 County transit authority ownership, management, and operation 5/73

Tulsa, Oklahoma 371,499 Public transit authority ownership, management, and operation 1/70

Tuscaloosa, Alabama 85,875 County transit authority ownership, management, and operation 6/73

Waco, Texas 118,843 Private operator '70

Wichita Falls, Texas 97,564 Private operator 10/70

Wilmington, North Carolina 57,645 Private operator 6/73

Winston-Salem, North Carolina 142,584 City transit authority ownership, management, and operation 3/71

*Not an Urbanized Area; City Populations Given
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private operators were already requesting subsidy payments or planning

to cease operations when their current franchise agreement expired. In

every such case, the study recommended public ownership of the tran-

sit system and immediate replacement of the existing bus fleet.

Of the 12 cities where the transit system was publicly owned,
nine had transit authorities which also managed and operated their own
systems, two were owned by the cities and managed and operated under
a service agreement with a private contractor, and one was owned by
a public transit authority and managed and operated by a private con-
tractor.

In three of the cities, supplemental service was provided in addi-

tion to the primary transit service. In Austin, for example, as in other

cities with major universities, the university had contracted with the

transit operator to provide shuttle service between the university and
various residential sections of the city. In Birmin^am and Syracuse,
small private operators have franchises to provide service between the

central city and outlying areas.

bo Transit Ridership Profiles

Tables Vn-5, VII-S, and VII-7 present a profile of transit

riders on the various small and medium -sized urban area transit sys-
tems represented in Table VII -4. This profile has been developed
from surveys of transit riders conducted as a part of transit studies for

each urban area. Table VII-5 presents the distribution of riders by
age and sex and compares these with the respective distributions of the

general population. Table VII -6 presents statistics traditionally used
to measure transit captivity (cog. , auto ownership, auto availability,

and possession of a driver's license). Table VII-7 shows the distribu-

tion of transit ridership by trip purpose and transit trip frequency, the

percentage of transit trips that involve transfers, and the percentage
of trips bound to or from the city's CBDo

As indicated in Table VII-5, it is common to find that a highly

disproportionate share of transit ridership is female; the percentage of

transit ridership which is female is at least 65 percent for each transit

system presented here. As shown in Table VII-7, althou^ automobiles
are owned by over half of the transit riders' households, an automobile

is generally not available for 70 to 90 percent of the transit riders. It

is likely, therefore, that the hi^ily disproportionate share of female
transit riders may be explained by their captivity to the transit mode;
there may be an automobile in their household, but it is generally be-
ing used by another family member.
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Work

CITY

Akron,

Ohio

Austin,

Texas

Birmingham,

Alabama

Boise

City,

Idaho

Brownsville,

Texas

Burlington,

Iowa

Burlington,

Vermont

Davenport/Rock

Island/Moline

Des

Moines,

Iowa

Eau

Claire,

Wisconsin

Eugene,

Oregon

Greenville,

South

Carolina

Hattiesburg,

Mississippi

High

Point,

North

Carolina

Iowa

City,

Iowa

Jackson,

Mississippi

Lafayette,

Indiana

Lubbock,

Texas

Lynchburg,

Virginia

Manchester,

New

Hampshire

Parkersburg,

West

Virginia

Portland,

Maine

Reading,

Pennsylvania

Saint

Cloud,

Minnesota

Salem,

Oregon

Salt

Lake

City,

Utah

Santa

Rosa,

California

Shreveport,

Louisiana

Sioux

Falls,

South

Dakota

Spokane,

Washington

Stockton,

California

Syracuse,

New

York

Topeka,

Kansas

Trenton,

New

Jersey

Tulsa,

Oklahoma

Tuscaloosa,

Alabama

Waco,

Texas

Wichita

Falls,

Texas

Wilmington,

North

Carolina

Winston-Salem,

North

Carolina

o
z

z
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Table VII-S also shows that only a slightly disproportionate share

of transit riders are elderly. In most cases, the percentage of transit

riders aged 65 or over is only sli^tly greater than the percentage for

the general population of the urbanized area. Generally, the reverse is

true for persons aged 18 and under except in transit systems that carry a

large share of school trips (eo g. , in Stockton, California).

The vast majority of riders on small and medium -sized urban
area transit systems are captive riders, as shown in Table VII-6. The
"per j-i-nt captive" column in this table shows the response to a survey
question which generally asked whether a respondent actually had an

automobile available for the trip he or she was making at the time. On
some surveys, the respondent was asked whether he could have reason-
ably made the trip by any mode other than transit » In all but two out of

34 cities, over 60 percent of the riders were classified as "captives"

according to this criterion. In 19 of the 34 cities, over 80 percent of

the riders were captive; at the time of the study these systems were
virtually serving only the transportation disadvantaged persons in their

respective urban communities.

Other statistics in Table VII-6 further corroborate this supposi-

tion. The distribution of auto ownership for transit riders is compared
with that for the general population in each urban community. The per-
centage of households in the urbanized area which have no automobile
varies from 8 to 23, while the corresponding percentage for transit riders
is generally over 40 percent. With one exception, in those cities where
riders were asked if they possessed valid drivers' licenses, the vast

majority indicated that they did not.

The percentage of the population living in group quarters may be
an indication of transit dependence. All cities with high percentages (i. e.

,

12 to 16 percent) in this category have large universities whose students

tend to have a hi^ propensity toward transit use if the service is avail-

able. The on-board transit survey in Austin, incidentally, was conducted
only on the city bus system and not on the university shuttle system, which
carries more passengers than the city bus system.

Table VII-7 presents other profiles of small urban area transit

riderSc The distribution of ridership by trip purpose shows that in most
cities approximately half of the trips are made to or from work. The
percentage of trips made to or from school varies considerably depending
on the provision of special school transit services. Shopping trips are
often not mandatory and will not be made by transit unless the service
is particularly convenient.
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Most small urban area transit systems are focused on the city's

CBD. Table Vn-7, however, shows considerable variance in the percent-
age of transit riders bound to or from the CBD, even though in all but

the very largest cities listed every transit route serves the CBD. As
few as 18 to 25 percent of the transit riders have one trip end in the CBD
in Shreveport, Louisiana; Stockton, California; and Greenville, South
Carolina,, This may be indicative of major traffic generators elsewhere
in the city, such as the large Air Force base in Shreveport or the large
proportion of school ridership in Stockton. The proportion of CBD-bound
transit riders tends to be higher in larger cities such as Birmingham,
Alabama; Des Moines, Iowa; and Tulsa, Oklahoma.

The proportion of passengers who must transfer to reach their

destinations varies from 3 to 40 percent. This may indicate that the sys-
tems do not have routes oriented along major desire lines of travel or
that the system has coordinated its routes to meet at a central point to

provide residents living on one route access to jobs, schools, and shop-
ping facilities located on other routes. As shown in Table VII- 7, 15 to

20 percent of boarding passengers generally transfer to other routes.

The ridership frequency statistics in Table Vn-7 indicate that,

with one exception, over half the transit riders are regular riders; that

is, they generally ride the bus four to five times each week.

c. Transit Ridership Distributions Over Time

Figures VII-ll and Vn-12 illustrate typical transit ridership

distributions by time of day for small and medium- sized urban areas,

respectively. These are presented to illustrate the peaking characteris-

tics which occur on most conventional bus transit systems. Once a planner
determines an annual or daily estimate of transit demand, this must be

converted into peak period and peak hour estimates to determine the

quantity of transit system supply which must be provided to meet esti-

mated demand.

Figure VII-ll illustrates that peaking of passenger demand oc-

curs on some, but not all, small urban area transit systems. The system
in Parkersburg. West Virginia, for example, has a relatively uniform de-

mand throughout the day. The peak demands on other systems, with the

exception of Burlington, Iowa, are not terribly pronounced; no peak hour

accounts for more than 15 percent of the total daily system demand. One
notable characteristic of small urban area transit systems is the very
early dissipation of demand. Many systems do not provide service after

6 PM and those that do have very low ridership after 6 PM. Afternoon

peaks tend to occur between 4 and 5 PM.
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The distribution in medium -sized urban areas, shown in Figure
Vn-12, displays similar characteristics. With the exception of the

transit system in Stockton, California, which carries a high percentage
of students, the other three systems shown experience pronounced morn-
ing peaks between 7 and 8 AM and more dispersed, early PM peak per-
iods between 3 and 5 PM. Again, demand falls off quickly, even well

within what would still be considered peak periods in larger urban areas.

Figure VII-IS shows the transit ridership distribution by day of

the week for three small urban area transit systems, all of which had
weekday and Saturday service, but no Sunday service. Ridership during
the week tends to be fairly uniform, althou^ all three systems experienced
perceptibly higher ridership on Friday than on any other day. Each week-
day generally accounted for 16 to 19 percent of total weekly ridership,

while 9 to 13 percent of each week's demand occurred on Saturday. Typi-
cally, transit system supply, in terms of routes and revenue bus -miles
operated, followed similar patterns.

Figure Vn-14 shows the distribution of transit ridership by trip

purpose for the various time periods (Portland, Maine)o This illustra-

tion provides an indication of the type of transit rider using the system
in each period of the day. The distributions shown are typically what
might be expected in most small urban areas: 51 percent for work trips

and 18 percent each for school and shopping trips. As might be expected,

work trips account for nearly 70 percent of the AM peak period trips;

school trips account for another 27 percent. The distribution is not

nearly so pronounced in the afternoon peak, when riders returning from
shopping, medical and dental appointments, personal business, and social

calls as well as workers use the system. Most transit trips for shopping
are typically made during the midday base period. The distribution of

transit demand by trip purpose and time of day indicates that transit ser-
vice could vary by period of the day to meet the demands of the predominate
type of rider in each period.

d. References

The following transit studies were used as sources in the preceding
discussion (listed in alphabetical order by city):

Akron Transit Development Program for Summit and Portage County
Area, Akron City Department of Planning, Akron, Ohio, September
1974.

Transit Action Program (1972-1977), Austin City Department of Traffic

and Transportation, Austin, Texas, October 1972o
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Birmingham Transit Study for Birmingham Regional Planning Commis-
sion, Wilbur Smith and Associates, Inc., Columbia, South Carolina,
June 1972o

Boise Metropolitan Area Public Transportation Flan, Phase I, Analysis
of Alternatives, DeLeuw Cather and Co., San Francisco, California,

January 1973o

An Urban Mass Transit Study for the City of Brownsville, Texas, Wo M.
Peterson Consulting Engineers, Brownsville, Texas, August 1971,

A Transit Improvement Program for Burlington, Iowa 1971-1975, W. C.

Oilman and Co., Chicago, Illinois, June 1971.

Transit Technical Study, Chittenden County, Vermont (Burlington),

Barton-Aschman Associates, Inc., Washington, DoC, January 1973.

Quad Cities Public Transportation Study (Davenport, Rock Island,

Moline), Peat, Marwick, Mitchell &Co., Washington, D.C, February
1972.

Pes Moines Area Transit Study, Alan M, Voorhees and Associates,
Inc., St. Louis, Missouri, and City of Des Moines Plan and Zoning
Commission, Des Moines, Iowa, July 1973.

Eau Claire Transit Study (Eau Claire, Wisconsin) , Dalton Dalton Little

Newport and ATE Management and Service COo , Inc., February 1973.

Lane Transit District Transit Survey (Eugene, Oregon), DeLeuw Cather
and Co. , San Francisco, California, 1972,

Study of Public Transportation Service for the Greenville, South Carolina,

Urban Area; Technical Report on the Inventory and Analysis, Kimley-
Horn and Associates, Inc. , Raleigh, North Carolina and Research
Triangle Institute, Research Triangle Park, North Carolina, November
1974.

Hattiesburg Transit Study; The City of Hattiesburg, Mississippi, Wilbur
Smith and Associates, Columbia, South Carolina, August 1972.

Transit Improvement Program for High Point, North Carolina, Alan M,
Voorhees and Asosciates, Inc., McLean, Virginia, November 1972,

Mass Transit Technical Study; Iowa City, Iowa, Institute of Urban and

Regional Research, University of Iowa, Iowa City, Iowa, September
1971o
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A Public Transportation System for Jackson, Mississippi, Barton

-

Aschman Associates, Inc. , Chicago, Illinois, August 1973.

The Effect of Improved Service on the Bus Transit Ridership in the

Greater Lafayette (Indiana) Area, School of Civil Engineering, Purdue
University, West Lafayette, Indiana, December 1973.

Transit for Lubbock's Future, Simpson and Curtin, Inco , Philadelphia,

Pennsylvania, March 1972.

A Transit Development Program for the Lynchburg Urban Area, ALan
Mo Voorhees and Associates, Inc., McLean, Virginia, February 1974,

A Transit Development Program for Manchester, N.H., Alan Mo Voor-
hees and Associates, Inc., McLean, Virginia, March 1973o

Short Range Transit Improvement Program, Parkersburg, W, Va.

,

Vogt,

Sage, and Pflum Associates, Cincinnati, Ohio, January 1975.

Public Transit in Greater Portland (Maine), Edward C. Jordan, Co.

,

InCo, Portland, Maine, August 1972,

County of Berks Mass Transit Study (Reading, Penna. ), Berks County
Planning Commission, Reading, Pennao , December 1971o

St. Cloud (Minn.) Metropolitan Transportation Commission Transit Im -

provement Program, Bather-Ringrose-Wolsfeld, Inc., Roseville, Min-
nesota, July 1972„

Salem General Neighborhood Renewal Plan, Research and Analyses
Technical Memoranda, DeLeuw, Gather and Co. , San Francisco,
California, 1972.

A Transit Improvement for the Utah Transit Authority (Salt Lake City),

Alan M. Voorhees and Associates, Inc., McLean, Virginia, March 1971.

Santa Rosa (Calif. ) Transit Study, JHK and Associates, San Francisco,

California, December 1972.

Mass Transit Operations Shreveport /Bossier City (Louisiana), DeLeuw,
Gather and Co., New York, No Y. and Forte, Kahl, Tablada, Hock, and
Associates, Inc., January 1971o

Comprehensive Transit Study, Sioux Falls, South Dakota, Frederick R.

Harris, Inc., Stamford, Connecticut, May 1970.
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A Transit Development Program for Spokane, Alan M. Voorhees and
Associates, Inc., San Diego, California, May 1970.

On Board Transit Survey (Skockton, Calif. ), San Joaquin County Council
of Governments, Stockton, California, May 1973.

Syracuse Transit Improvement Study, Wilbur Smith and Associates,
Columbia, South Carolina, January 1973.

Short Range Transit Plan, Topeka, Kansas, Johnson, Brick ell, and
Malcahy Consulting Engineers, Kansas City, Missouri, August 1972.

Trenton Technical Study, The Transportation Program, Princeton Uni-
versity, Princeton, New Jersey, March 1975.

A Transit Improvement Program for the Tulsa Metropolitan Area,
1970-1974, Barton-Aschman Associates, Inc., Chicago, 111., October
1970.

A Short Range Transit Study (Tuscaloosa, Alabama), Harland Bartholo-
mew and Associates, Memphis, Tennessee, March 1974.

Waco Transit Study, Texas Transportation Institute, Texas A&M Univer
sity. College Station, Texas, December 1970.

Wichita Falls Transit Study, Pinnell, Anderson, Wilshire and Associate

Dallas, Texas, January 1971.

Wilmington, North Carolina, Bus Transit Study, Sheridan Engineering,

Inc., Louisville, Kentucky, and Edwards and Kelcey, Neward, New
Jersey, June 1974.

Winston-Salem Transit Study, Winston-Salem, North Carolina, Wilbur
Smith and Associates, Winston-Salem, North Carolina, October 1971.

Census data was taken from the following reports:

County and City Data Book, 1972, U. S. Bureau of the Census (population

distribution by age and sex, percent in group quarters).

1970 Census of Housing, UoS. Bureau of the Census, Individual State

Reports (household auto ownership).
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3. 1974 National Transportation Study Data

The U.S. Department of Transportation conducted a nationwide trans-

portation study in 1972 in which state and local agencies collected transpor-
tation inventory data and planning information for all modes of transportation

from each urbanized area in the United States. The data provide the most
complete, comprehensive, and useful aggregate nationwide inventory. Because
of inconsistencies in reporting procedures and the lack of available data per-
taining to existing transit operations in smaller areas, aggregate data rather

than data for individual urbanized areas are presented.

Table VII-8 presents a list of scattergrams and frequency distributions

which provide an overview of conventional bus transit experience. Four cate-

gories of transit data are presented: supply data, demand data, supply/dem and
relationships, and financial operating data.

Summary National Transportation Study (NTS) data are presented for

each of two urbanized area population groups: 50,000 to 250,000 and 250,000
to 500,000l The nationwide distribution of several demand and supply rate

variables serves as a reference for comparing individual transit operations
with national experience. In addition, a series of graphs relates supply, de-

mand, and financial data for all transit operations in the country. These
graphs serve as a reference for evaluating of individual system performance
and as a crude tool for rough-cut demand, cost, and revenue estimation.

a. NTS Transit Supply Data

The figures in this subsection depict the range and distribution of

typical transit supply variables: bus fleet size, revenue bus-miles operated,

percentage of population served, and average operating speed. The first three

figures relate bus fleet size, revenue bus-miles operated, and the percentage
of population served to the urbanized area population.

Figure VII-15 shows that only a slight correlation existed between
urbanized area population and bus fleet size. Nearly all urbanized areas with

populations from 50,000 to 150,000 operated between five and 25 buses. Larger
variations in bus fleet sizes existed in medium-sized urbanized areas (250,000
to 500,000 population).

The plot of annual revenue bus miles versus urbanized area popula-
tion (Figure VII- 16) displays similar characteristics. Generally, bus systems
in small urbanized areas operated 100,000 to 1,000,000 revenue bus-miles.

The smaller population group has 149 urbanized areas; the larger, 40 urbanized
areas. For a complete list of these urbanized areas, see 1974 National Trans -

portation Study - Manual II: Procedures and Data Forms, Volume 2, Forms and
Appendices , Appendix F, U.S. Department of Transportation, Washington, D.C.,
October 1972.
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TABLE Vn-8

NTS FIGURES

n lyui Co Titip1 IIIB 1 yptJ
Population

Group

Supply Data

VII-15 Bus Fleet Size Versus Urbanized

Ar^ Population

Scattergram 50,000 - 500,000

VI 1-1

6

Transit Supply Versus Urbanized

Area ropuMtion

Scattergram 50,000 - 500,000

VII-17 Transit Service Coverage Versus

Urbanized Area Population

Scattergram 50 000 - 500 000

Vll-18a Revenue Bus-Miles per Person

Served

Frequency

distribution

50,000 - 250,000

Vll-18b Revenue Bus-Miles Per Person

Served

Frequency

distribution

250,000 - 500,000

Vll-19a Average Operating Speed

(weekday)

Frequency

distribution

50,000 - 250,000

Vll-19b Average Operating Speed Frequency

distribution

250,000 - 500,000

Demand Data

VI 1-20 Annual Transit Ridership Versus

Urbanized Area Population

Scattergram 50,000 - 500,000

VI 1-21 Weekday Transit Ridership Versus

Urbanized Area Population

Scattergram
en nnnou,uuu — DUU,UUU

Vll-22a Passengers per Person Served

(annual)

Frequency

distribution

50,000 - 250,000

Vll-22b Passengers per Person Served

(annual)

Frequency

distribution

250,000 - 500,000

VI 1-23 Percent of Passengers Who

Transfer

Frequency

distribution

50,000 - 500,000

Supply/Demand

Relationships

VII -24a Passengers per Revenue

Bus-Mile (annual)

Frequency

distribution

50,000 - 250,000

Vll-24b Passengers per Revenue Bus-Mile

(annual)

Frequency

distribution

250,000 - 500,000
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TABLE Vn-8 (Continued)

Figures Title Type
Population

Group

Supply/Demand

Relationships

(Continued)

VII-25 Transit Supply Versus Annual

Transit Ridership

Scattergram 50,000 — Z50,000

: o-

VI 1-26 Transit Supply Versus Annual

Transit Ridership

Scattergram 250,000 - 500,000

VI 1-27 Transit Supply Rate Versus

Transit Demand Rate

Scattergram 50,000 -- 500,000

Financial

Vll-28a Operating Revenue per Passenger

(average fare)

Frequency

distribution

50,000 - 250,000

Vll-28b Operating Revenue per Passenger

(average fare)

Frequency

distribution

250,000 - 500,000

V 1 1 £.3

VI 1-30

Anniisil rinorsitinn Rotioniio \/orciicMllllUdl VJ|JcldllillJ ncVcllUc VclSUo

Annual Transit Ridership

Annual Operating Revenue Versus

Annual Transit Ridership

ocdiicrgraiTi

Scattergram

50,000

250,000

- 250,000

- 500,000

Vll-31a Operating Expense per Revenue

Bus-Mile

Frequency

distribution

50,000 - 250,000

Vll-31b Operating Expense per Revenue

Bus-Mile

Frequency

distribution

250,000 - 500,000

VII-32 Annual Operating Expense Versus

Transit Supply

Scattergram 50,000 - 250,000

VII-33 Annual Operating Expense Versus

Transit Supply

Scattergram 250,000 - 500,000

VI 1-34 Annual Operating Revenue Versus

Annual Operating Expense

Scattergram 50,000 - 250,000

VII-35 Annual Operating Revenue Versus

Annual Operating Expense

Scattergram 250,000 - 500,000
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The average for small urbanized areas (population 50,000 to 250,000) was
740,000, with a median value of 567,000 revenue bus-miles. Again, a large

variation existed for medium-sized urbanized areas, ranging from 295,000
to 5,808,000 annual revenue bus -miles.

Figure VII-17 shows that many small and medium-sized urbanized
area bus systems serve a significant proportion of their populations^ The ser-
vice area is defined in the NTS as "the percent of the urbanized area population

which is within a band 1/4 mile wide on each side of all bus routes operating
on weekdays."^ The percentage was evenly distributed by 35 and 90 percent
for both small and mediumsized cities. Contrary to prior expectations, it

was found that large cities did not serve a greater proportion of the population
than small cities. Small cities tend to have few or no fringe areas. However,
their urbanized population is concentrated in the central city, whereas in

larger cities greater proportions of people live outside the central city.

As defined in the 1970 Census User's Guide, "an urbanized area contains

a city (or twin cities) of 50,000 or more population (central city) plus the

surrounding closely settled incorporated and unincorporated. . . areas which
constitute the urban fringe and meet the following criteria:

A. Incorporated places with 2,500 inhabitants or more.

B. Incorporated places with less than 2,500 inhabitants, provided each has
a closely settled area of 100 dwelling units or more.

C. Enumeration districts in unincorporated areas with a population density
of 1,000 inhabitants or more per square mile. (The area of large nonresi-
dential tracts devoted to such urban land uses as railroad yards, factories,

and cemeteries is excluded in computing the population density.)

D. Other enumeration districts in unincorporated territory with lower pop-
ulation density provided that it serves one of the following purposes:

1. To eliminate enclaves.

2. To close indentations in the urbanized area of one mile or less across
the open end.

3. To link outlying enumeration districts of qualifying density that were
no more than 1-1/2 miles from the main body of the urbanized area."

1974 National Transportation Study: Manual II, Procedures and Data Forms,
Volume 1, Procedures, October 1972, U.S. Department of Transportation

.
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A more dependable indicator of transit service offered is the rate

of trajisit supply as measured by revenue bus -miles operated per person
served. Distributions of this transit supply rate, known as a "transit

service factor", are presented in Figures Vll-lSa and VII-18b for small
and medium -sized areas, respectively. The frequency distribution for

small urbanized areas supports the APTA data presented in Figure VII-6.

The rate of revenue bus -miles per person served in small urbanized areas
ranged from 1. 2 to 26. 7, with an average of 7. 1, Figure VII-18b shows
that more (but not significantly more) bus service per person was provided
in medium -sized urbanized areas; annual revenue bus -miles per person
served ranged from 2, 3 to 33. 7, with an average of 8. 5 for medium-sized
urbanized areas.

The distribution of average weekday operating speeds presented
in Figures VU-19a and VI[-19b may be used as very crude indicators

of transit service quality. Average transit speeds estimated from these

distributions, when compared with speeds of competing modes, may be
used as input to transit demand estimation models. Average weekday
operating speeds in small urbanized areas varied from 6 to 25 miles
per hour, with an average of 13. 7. Reported average operating speeds
in medium -sized areas ranged from 10 to 20 miles per hour, with a

slightly lower average of 13ol. The corresponding ranges for average
peak hour operating speeds were 5.0 to 25.0 miles per hour, with an

average of 13.0, for small cities and 8^0 to 20.0, with an average of

12,2, for medium-sized cities.

b. NTS Transit Demand Data

Transit demand statistics are presented in Figures VII-20 through

VII-23o Demand as measured by both annual and weekday passengers
is plotted against urbanized area population in Figures VII-20 and VII-21o

Annual ridership statistics are used primarily for revenue estimation;

weekday passenger estimates may be used to determine transit system
vehicle and labor requirements. Surprisingly, both figures suggest that

little correlation existed between city size and transit ridership, which
is dependent on transit service supply and quality as well as city density

and demographic characteristics. Annual transit ridership in small urban-

ized areas varied from 200, 000 to a single isolated value of 7, 826, 000,

with an average of 1,590,000. The corresponding range for medium-sized
cities was 300, 000 to one isolated value of 27, 105, 000, with an average

of 5, 691, 000. All systems typically carried fewer than 10, 000, 000 pas-

sengers. All passenger statistics were reported as unlinked (i.e., trans-

ferring passengers counted each time they boarded a bus). Typically,

revenue passenger volumes were 5 to 25 percent lower„
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Average weekday ridership for small urbanized areas varied from
550 to 25, 650, with an average of 5, 600. The vast majority of values

spanned 1,000 and 6,000, as shown in Figure Vn-21. Again, medium-
sized cities showed great variation: 1,000 to 80,000 weekday passengers,
with an average of 18, 300o More than 90 percent of the reporting systems
carried between 3, 000 and 30, 000 passengers on an average weekday.

Figure Vn-22a and VII-22b present frequency distributions of

demand rates for small- and medium -sized urbanized areas, respec-
tively. The demand rate is expressed as the number of annual passen-
ers divided by the population within the transit system service area.

Figure Vn-22a shows that this variable is evenly distributed for small
urbanized areas, ranging from 2.0 to 57. 0, -with an average value of

17. 7, More than 80 percent of the transit systems carry between 4. 0

and 30.00 passengers annually for each person residing within a service

area. A value of 17. 0 can be used for very rough-cut demand estimation

for fixed-route, fixed-schedule transit service into new areas as a function

of service area coverage. Transit systems in medium -sized cities boarded
from 2.8 to 44o2 passengers per person served, with an average of 19.6.

Figure VII-23 shows the proportion of boarding revenue passen-
gers that can be expected to transfer on small and medium -sized urbanized
area transit systems. The transit systems reporting this statistic had a

percentage range of 7. 1 to 33o 3, averaging 16. 7 percent of revenue pas-
sengerSo This percentage varies according to the coordination of transit

routes and the location of major employment centers, schools, universi-

ties, and shopping centers, but transfer percentages greater than 30 per-

cent indicate that existing transit routes are not serving major origin-

destination pairs that may have potential latent transit demand.

Co Supply /'Demand Relationships

The graphs in this section relate the supply and demand vari-

ables from the preceding sections to small and medium -sized urbanized
areas on separate graphSo Figure VII-24 illustrates the frequency dis-

tributions of the variable "passengers per revenue bus -mile for small
urbanized areas. " This plot illustrates the variations in utilizing avail-

able transit supply across the country. Passengers per revenue bus -mile
varied from as low as 0.40 to a maximum of 3„ 90, with an average of

2.1. The distribution for transit systems in medium -sized urbanized
areas shown in Figure VII-25 displayed similar tendencies, with values

of passengers per revenue bus-mile ranging from 1.1 to 3.2, with an
average of 2.0^ The average values indicated in the NTS statistics are

lower than the corresponding 1971 APTA statistics shown in Table VII-l

primarily because the APTA passenger counts were revenue passengers
as opposed to unlinked (revenue plus transfer) passengers reported in

the NTS data.
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Figures Vn-25 and VII-26 present plots of annual transit rider-
ship with respect to annual revenue bus-miles (i.e., passenger demand
as a function of bus transit supply. Figure Vn-25 indicates a strong rela-
tionship for small bus systems operating fewer than 750, 000 revenue
bus-miles, but significant variations in ridership for systems operating
between 750,000 and 2,500,000 revenue bus-miles annually exist. A
similar tendency is shown in Figure VII-26 for medium -sized urbanized
areas with a cut-off point of about 2,000, 000 revenue bus -miles.

Figure VII-27 illustrates the relationship between bus transit de-
mand and supply rates for both small and medium -sized urbanized areas.
The supply rate (transit service factor) is annual revenue bus miles per
person served. The supply rate plotted against the demand rate (annual

passengers per person served) can be used as a gross demand estimation

method for small urbanized area fixed-route, fixed -schedule transit

systems. A strong relationship between demand and supply rates is

shown in Figure VII-27.

c. NTS Financial Data

Operating revenue and expense statistics are presented in Fig-

ures Vn-28 through VII-35. Comparisons between revenue and expense
statistics should be used with reservation because of inconsistencies in

NTS reporting procedures. Revenue figures include only revenue from
fares received from regular operations, excluding subsidies and charter
revenue. Expenses include all operation and maintenance costs, taxes,

and bond interest, including expenses for charter and school services.

Capital costs and depreciation are not included.

The two figures for each statistic represent small and medium

-

sized urbanized areas. Figures VII-28a and VII-28b present frequency
distributions of operating revenue per passenger (representative of the

average fare for all passengers). Average fares ranged from 11. 5 cents

to 50. 0 cents for small urbanized areas, with an average value of 26.

1

cents. More than half of the systems reported average fares between
18 cents and 30 centSo Average fares in medium -sized cities were some-
what higher, ranging from 11. 3 cents to 59. 7 cents, with an average value

of 27o 2 cents.

Figures VII-29 and VII-30 show the relationship between annual

operating revenue and the number of passengers carried annuallyo Fig-

ure VII-29 shows a definitive relationship for small urban area transit

systems which boarded 2,000,000 or fewer passengers annually. Signifi-

cant variance in operating revenue as a function of ridership was reported

by systems carrying more than 2,000,000 passengers. Figure VII-SO
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shows a strong linear relationship between operating revenue and rider

-

ship over the entire range of passenger volumes for medium -sized cities.

Figures VII-31 throu^ Vn-33 are useful for estimating projected

operating expenses. Figures VII-31a and VII-31b are frequency distribu-

tions of operating expenses per revenue bus mile. The first figure shows
a very wide range of unit operating costs for small urbanized areas: $0, 29

to $2. 55 per revenue bus -mile, with a $0. 74 average. More than 60 percent

of the cities, however, reported expenses from 40 cents to $1. 00 per bus-
milCo Approximately 22 percent of the cities are included in the $0o 80

to $1.20 range. Although most of the medium -sized cities reported op-
erating expenses per bus mile in the lower $0o 60 to $!<> 00 range, the

overall average was $0. 74. These data support and expand upon the

comparable APTA data reported in Table VII -1.

Figures VII-32 and Vn-33 provide graphs depicting operating ex-

pense versus revenue bus -miles, a measure of bus transit supply. Once
again, a strong correlation existed for small urbanized areas up to ap-
proximately 750,000 annual revenue bus-miles, beyond which no rela-

tionship existed. A similar tendency is shown for medium -sized urban-
ized areas, v/ith a break point at about 2,000,000 revenue bus-miles.

Figures Vn-34 and VII-35 present scattergrams showing operating

revenue plotted against operating expense. If total revenues and ex-

penses consistently treated charter and school service revenues and
expenses, a 45 -degree line from the origin would define an operating

ratio of 1.0. However, these graphs provide a useful indication of the

cost /revenue relation for fixed-route, fixed -schedule transit service.

That most points are located below the 45 -degree line for both small and
medium -sized urbanized areas indicates the trend toward unprofitable

operation of conventional transit service. Both plots show that the op-
erating ratio tends to decrease as the size of the operation increases.

C. Paratransit Experience

Paratransit services are "those forms of intraurban passenger trans-
portation which are available to the public, are distinct from conventional

transit (scheduled bus and rail), and can operate over the highway and
street system., They include conventional taxi services, shared-ride

^Ronald Fo Kirby, Kiran U. Bhatt, Michael A. Kemp, Hobert G.

McGillivray, and Martin Wohl, Para-Transit: Neglected Options

for Urban Mobility (Washington, D. C. : The Urban Institute, 1974),

p. 9.
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taxi services, dynamically routed and scheduled bus and van services,
jitneys, car pools, van pools, and bus pools but exclude Personal
Rapid Transit (PRT) and similar systems with small, automated vehi-
cles that travel on fixed, exclusive guideways and are activated by
individual users. Compared to an urban freeway and to a rail transit

system, paratransit services usually require little capital investment
and can be implemented quickly, often immediately. They fill the gap
between the private automobile driven alone and conventional fixed-route,

fixed -schedule bus and rail services.

Because of the great diversity of paratransit services, this subsec-
tion deals with five generic types of paratransit separately: shared-
ride DRT services, jitneys, car pools, van pools, and bus pools. Al-
thou^ particular services within each of these groupings differ in

many important ways, these five forms of paratransit represent dis-

tinct concepts of transit service. This broad classification of paratransit

services also conforms with the classification of service options outlined

in Section IV. C,

The following statistics on actual paratransit services were com-
piled from numerous published technical reports and articles,^

^The principal sources were:

(1) Lea Transit Compendium: Para -Transit, Vol. 1, No. 80 Hunts-
ville, Alabama: N. Do Lea Transportation Research Corpora-
tion, 1974.

(2) Dial-a-Ride Transportation: Michigan DART Program Status

Report. Lansing, Michigan: Michigan Department of State

Highways and Transportation, Bureau of Urban and Public

Transportation, 1976,

(3) Demand -Responsive Transportation: State -of-the -Art Over-
view. Cambridge, Massachusetts: Uo S„ Department of

Transportation, Transportation Systems Center, 1974.

(4) Para-Transit: Neglected Options for Urban Mobility.

Washington, D. C: The Urban Institute, 1974.

(5) Demand-Responsive Transportation System Planning Guide -

lines. McLean, Virginia: The MITRE Corporation, 1974o

(6) Transportation for Older Americans: A State -of-the -Art

Reporto Prepared for the Administration on Agings Wash-
ington, D. C. : Institute of Public Administration, 1975.

(7) Transportation Pooling, McLean, Virginia: Alan M.
Voorhees and Associates, Inc., 1974o
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(8) Door-co-Door Buspools; Recommendations for Public

Policy. Washington, D.Coi Consortium of Universities,

1973.

(9) The 3M Company Commute -A-Van Program Status Report .

St. Paul, Minnesota: 3M Company, 1974.

(10) Ridesharing and the Knoxville Commuter. Knoxville,

Tennessee: Transportation Center, The University of

Tennessee, 1975.

(11) 1974 National Transportation Study.

Most of the statistics in this subsection were taken directly from these

and other sources, while a few were derived from information in these

reports.

The available statistics on present paratransit services have several
limitations which make any rigorous statistical analysis inadvisable.

The accuracy of these statistics varies considerably not only among
different systems of the some generic type but also for any particular

system. Some of the statistics in the various sources were based on
carefully gathered data, while others were simply estimated. For
many of the currently operating systems, much of the information

on ridership, costs, revenues, and measures of productivity is mis-
sing. Many of the present paratransit systems are still expanding
and undergoing improvement, and the statistics on ridership, costs,

revenues, and productivity for them are only preliminary. Some of

the statistics in this subsection are fairly recent, while others are

several years old. Despite these shortcomings, however, the fol-

lowing statistics on actual paratransit services are useful as a guide

to the planner and the policymaker in assessing the costs and capa-

bilities of various paratrainsit services.

1. Shared-Ride DRT Services

DRT services are those forms of paratransit which continually

change their routes or their schedules or both in response to individual

requests for service. Many variations of DRT service exist, but all

provide door-to-door service with passenger cars, vans, small buses,

or other smaU vehicles, and passengers normally request such service

by telephone. In the literature, DRT services are known by a variety

of names, including dial-a-ride, dial-a-bus, demand-actuated bus,

demand -jitney, and call-a-ride.
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Conventional taxi service is the most common form of DRT but is

excluded from this discussion, which is concerned only with DRT ser-
vices that carry more than one passenger at a time in a vehicle. Sev-
eral taxicab companies, however, do provide shared-ride service,

often at lower fares, and these shared-ride taxi systems are included

in this subsection. Table VII-9 shows that some of the oldest DRT
services are privately owned and operated shared-ride taxi services.

Tables VII-9 through Vn-12 contain information on size, demand,
costs, revenues, and productivity for 70 selected shared-ride DRT sys-
tems in the United States and Canada. These systems constitute only a

small fraction of the shared -ride DRT services now being provided by
local governments, transit authorises, private carriers, and social

service agencies. Shared-ride DRT services operated by taxicab com-
panies and social service organizations are particularly underrepre-
sented in these tables because of the paucity of data on them. The
Institute of Public Administration has identified at least 112 DRT proj-

ects that serve only older Americans or only older Americans and the

handicapped.^ The actual number of shared-ride taxi systems is

unknown but appears to be increasing as the taxicab industry takes a

greater interest in providing this type of service. There is therefore

no basis for assuming that the 70 systems included in the tables are
representative of all shared -ride DRT services.

In Tables VH-IO throu^ VII-12, the shared-ride DRT systems
are arranged into two categories: dial -a -ride and shared-ride taxio

These two groups of services differ primarily in the types of vehicles

used and in the form of ownership. Dial-a-ride services use vans or
small buses and historically have been owned and operated by the public

sector. Shared-ride taxi services use regular passenger cars adapted

for taxi service and have always been in the domain of private enter-

prise. In several Michigan communities, however, taxi operators are

providing dial-a-ride service under a city contract, using modified vans
provided by the state, while in California and elsewhere, several taxi

operators are using their own taxicabs to provide shared-ride taxi ser-

vice at reduced fares under city contract. Dial-a-ride and shared-ride
taxi services were separated in these tables so that their ridership,

costs, revenues, productivity, fleet size, and other characteristics

could be compared more easily.

Institute of Public Administration, Transportation for Older Americans :

A State of the Art Report, prepared for the Administration on Aging
(Washington, DoC : Institute of Public Administration, 1975), p. 73.
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TABLE VII-9

DESCRIPTION OF SELECTED SHARED-RIDE DEMAND-RESPONSIVE TRANSPORTATION SERVICES

lOUTIQH
'

POPUIAIION ffPE OF SfftVlCE OPEMTOR ELIGieif USERS
PQPUUriON

SERVED

UREA SERVED

(SQUARE MILES)
SERVED

PER SQUARE MILE

DATE IHITIAnD

Alu, mehla«n Oi 9,750 lal-..Hdt Clcy Anyuoa 9,790 4.6 1.130 l.na 75

13,B10
^'irHc'"''

A.yo.a 19,910 10.4 1,900 July 74

Ann Arbnr, Hlclas*" O)

tar. (U

100,(uo

ie,ooo

Hal-.-tide: da/ - Mny-te« bua (eedat;

<lal-a-[liier otf-ptal. - eany-eany^

Tran.porc.Mon aucKorlcy

!.b.id,.r,^o.^c«g.on..^

Anycna

Any=.a

,..,M0

18.O0D

11.8 4.590

3.270 OCC. 7.

Bay nidgct, OnciTia (1) 11,000 Dlal-a-Ttd<^ ori-peak - Dany-tcw;
ptak - Banv-one cocbucoc call ftedar

IS, 000 12.0 2,080 July 70

I'ZiBcnlcli, Cdirornli (1) Shacad-cld. ca.l; ».,>y-aan)r Cab conpar.y under olcy Anyooe 8,800 9.0 980 «Lah 73

1
SC. jDicph, Michigan (7) S6,B30 Anyona 56.B30 1,100

Ripldl, MIcMl.n (1) Dial-a-rld. Cley 5.L I.ISO March 75

26,170 Cab conpany undar clcy 26,170 5.690 July 7S

BciDIIti, Onl.ilo (11 31,000 City 32,000 6.S 4.920 A.g. 71

BuIf.lD, n™ lork (1) Dla ..-cidr- =any.n.ny Hodol clcy .gtney J. ODD 3.0 2,)30 Doe. JO

B«cll-<(1=". Onttrlo (11 H.A. 3U. company .nd„ clCy Anyo... 7,100-7,700 H.A. N.A. May 74

c.n.c «i.h,B.. ,n lu!-!"!Z

""""

iZlZ'a. und.rclcy
cunctacc

Anyona 10 490 6 1 1 710

Ch«lcanoDa«, TtnntH.a (B) 119,900 Olal-a-rlda: o.ny-Icv (aoelal aatvlca c!cy H^anS.rv.^a Dap,. Par.on, quail N.A. 52.5 N.A.

Oii.igo. Illlnoli (B) 3,367,B3a
^^id"'"''

mcA Eldatly N.A. H.A. I9«6

Cl.«lir.i. Ohio (31 7Jl,0S0 Eld.cl, 1,560 Ko.. 73

Col.o*ut, WllO 11) 339,300
cley a»a '

'
M^!i'cuj%^;?;'D™n-" aanad

"* 37.000 1.5 14,800 Occ. 11

Ctinicsn, shsdi Iilind (I,))

0„„p„,_ lew. (4)

73,030

9B,S0O

Dl.l-.-rlda; oaoj-nan,

Sh.rad.tldt taxi; oany-c^n,

Clcy 1 cr..>lc auch«lcy

Cab comi,.ny

6l'"»ndlglpja<

Anyone

12.000

98,500

IB,

6

19.7

410

5.000

June 72

1967

Dattolc, KKhig.n <» 1,111,3^0 Dlal.a.tld*: nany-nao, Alpba C™unU.Clon, Anyon* 1;.

Modal Clcy
101,711 9.) 10,812 Fab. 71

27 000

bwijlic, Mlchlgin (T) 6,380 Olal-a-tlBa Clcy "yol!' 7 gBD 4.1 1.910 Juna 75

FicBdaU, Mlchtgin ()) 30.a!o Dl.l-a-rlda Anyoa. 30.810 3.9 7.910 April 75

Fort Ltar^itd Voot, HlnaacUi 40,000 Sh.r.d-rld. taal, M.y.c.ny Cab companlsa Anyon. 40.000 11.0 3,130 1958

Aug. 7

J

Ciind M.vcn. Hlchliin (Jl 17,070 DUI-a-rlda Tranapoctatlon authoclCj Ar.ygoa 17,070 7.S 2.100

Ct.nd Mpldi. mchl|>n ())

„.,-..,..„..„..,..,,..

197, 53C

......

Dlal-a-rlda: oany-la.; aub.Lrlpc lo,.

DUl-.-.lda. «o,-=a.,; ..ny-on. T,...,.,-

Anyone

Anyona

17,(JO0

44.000

20.0

ll.O

850

4,000

uly 73

H.rpei Uoodi, KlchljiD (!) 11,460 A.,a.a 1.6 8,250

H»cc(otd, Connocttiut 13) IS. 000 1.250

HtKn*. Montana (3) 17.000 lldarly 12.0 )30

17.200 6.5 2,650

IhIcI-iviII.. K« Vorli (4) 48,100 Sharad-clda catl: uny-ainy 4B.I0O 1961

InilUdtU. MUhljan 17) 7,730 7.730 l.BOO Fab. 7S

17,140 14.2

HougStan, Hlehltao (I) 6,070 iT.n.poccaclon wchoclcy J»ly 74

Hwnlnilon Uiy. Calirarnl.d 11,000 Cab cispaDy undac city 33,000 3.0 11,000

39,100 36,100 11.0 Occ. 71

muhanat, On.atlo (1) llal-a.clda: cany-ona bua faidal; CU).o>™ad tranalc prop. Anyona 1,630 Occ. 74

La Hatra. California 11, a) u,]oo >lal.a.rldat D.i.y-Q.ny Tab. 73

La .Mta>. CalHotnt. {1.31 «S,000 Cab cospany undar cUy tayona April 14

»,O0D Anyoaa 19.000 7.0 5,570

HoMln, MabiaiVa (3)

EldKlJ""*
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TABLE VII-9 .(Cont.)
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12
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o
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2
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2
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(1
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n
c
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12

17-psgr.
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1
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wheel-

chair

lift

7
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CD

c
« o in
>

2

3
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(1
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S

vans

(I
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B
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\1
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17
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Z 1
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75

a*

Ferndale,

Michigan

(7)

Gladwin,

Michigan

(7)

Grand

Haven,

Michigan

(7)

1

Grand

Rapids,

Mlchlf.an

(3)

Haddonf

leld.

New

lersey

(1)

Harper

Woods,

Michigan

(7)

Hartford,

Connecticut

(3)

Helena,

Montana

(3)

Hemet,

California

(3)

Hillsdale,

Michigan

(7)
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Michigan

(7)

1 j
Houghton,
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(7)

o

iJ
c
o

c
o

V
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c

:^

1

Kitchener,

Ontario

(1)
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TABLE VII-10

SUPPLY STATISTICS FOR SELECTED SHARED-RIDE DEMAND-RESPONSIVE TRANSPORTATION SERVICES

lOCATIOH •
Dm OF

INFORMATION

NO. OF HOUftS

IN OPERATIOH

HO. Of

DRIVERS

TOTAL HO,

Of [MPIOYEES

NO. AKD

TYPES OF VEHICLES

|N0. OF VEHICLE

?ER SQUARE

MILE SERVED

MO. Of VEHICLES

PER 1000

P0PUU(T10N SERVE

AVERAGE

VEHICLE HOURS

PER OAY

AVERAGE

VEHICLE-MILES

PER DAT—
Dlil-.-rlde xrvlct.

MKhlg.n (Jt Oct, - Det, T5 Kon, - Tr!,: IS l/I

Sic: LO

....
. fi;:;;

0,7 0.3 37 104

ALpeni, HlrhlgiB (?)

Sic: 10

uhtfUhllc lift)

Ann *ibor. HlcMg.n (7) Kon. - FtI.: 1« 1/1 22 «»[,! (2 ultll

....

vhMlchatc IKc)

l.j ....

1

tmi RMICI, OntiTio (1) N.A. Kon. - S(C.; 10

pigr. buio 4 14-

'is I!::;:;::::.
1.1 0.6

1 Btldlns. Mlchlg.n (J)

1 b(nitn.lUe, llUoDli (3) H.A.

Hon. . Pel.: IS ....
6 1^

«...

0,4

0.3

0.. 16 1S4

N.A.

IS vans (1 ulch

0.1 N.A.

j

BLg »»pliJ>, nichlgin (7)

1
Blrain.t.^, Hlchlg.n (J) Oct. - inc. 7)

Hon. - Tliur..; 1!

Smt.! 9 1/2

....

10 (piic)

S (lull) 6 vim (I with

0.1

0.2 18

364

374

1

Frl.! I)

Moo. - rn.: 16

Uc: 10

14 39

11.

3 11-pigt, VIM
3 17-ptRT. bun

0.4

i

j

Budtlo, York (1) „„ Man. - Sun.t 17 17(P>ic) 21. 1.1 1.4 34 ,0

I

1

Hon, - S*c.: 17 8 11 p 1,.,..,. ..... ....

Ciillllic. Klchlgln (I) Oct. - Dee, 75 Hon. . n>ur*.: LI 0.7 40

Cnhlldgc, OntlTis (1) 1,74

itc.i 10

11 10 o.a 0.3 11 1,0

ChitiuooB*. Tunn (B) FK 197* N.A. H.A. 14 v.n> 0.1 H.A. N.A, 8SS

cnuMo. iiiiMi. (8) 1973 Hon. - Frl.; 11 N.A. N.A. W.A, 6S

1

Cnlin»u>, Ohio (1)

j

1971 Kon. - Ftl.: H 1/2 H.A. 2,0

0,1 0..

45 IJO

....

i

""

j

D.irolt. nichli.n 12)

1

Hon. -S.C: 16 1.3 0.1 64 ....

: Cauigl.c, MltSll.n (7>

197* H A.

Hon. . Fcl.: 10 .!a!

H A

{;::;:

0 J

o.s

0 2

0.3

t. A

„

' f.rndil.. Hlchlgin Oi Oct. - Die. >i »...-,,,. B (!.»«> o.s 0,, 32

i Cliif«ln. HIcKlBin (J) .... - ,„., . 1 ((«1U 1 u>n> (1 ulch 0.7 112
whttUhili lift)

rn.i' IS

Sic: 9

{i
47S

end li.t.ldi, Hlchlnin (J) S 0.1 H,A, N.A.

HtSdond.ld, ((« t.r««y (1) nil. Hen . Sun 24 u/shift

i
! It-fi^e. bum,

1 with uriMl-

I

1
mcMr woodi, HIehiitn (J) 6 (P>rc) 0.1 12

H.rKotd. ConnKtUut (]) 0.3

lllllid.l.. I.|chl».n 111 3 vir* (1 with

0.1

0.4 13 Ill

ILIUnd, HUhl|.(. (J) Oct. - Oc. 71 6 v>nl {1 utth
vholchitt 11(c)

lat

j

H,.„,hn.r,. HlcMfin (7) r,ai\. - Thuti.i 11

rn.: 16

Stt.i 11

10 1.0 0.3 16

1

19 7A Han. - HI,: 17 s-s 6 )l-pjgr. buioi 0,1 21 141

1

191« Hon, . lit.: l> 1/1 11 O.J 0.3 46
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TABLE UII-10 (Cont.)
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TABLE Vil li

DEMAND STATISTICS FOR SELECTED SHARED-RIDE DEMAND-RESPONSIVE TRANSPORTATION SERVICES

<

<

lOCATION
* OHE OF

INfORMATION

AVG. PASSENGER TRIPS/

HEtKOAY

AVG. PASSENGER TRIPS/

1000 POPtlL^IION

SERVED/WEEKDAY

AVG, PASSENGER TRIPS/

SQUARE MILE/

WEEKDAY

AVG, PASSENGER IfllPS/

SQUARE MILE/
AVG, PASSENGER TRIPS/

VEHICIE/HOUR

AVG, PASSENGER TRIPS/

VEHICLE/MILE

ni.i-t-rid't ti^LTi

Oct. - Dec. 75 201 20,

s

43.1 2.8 5.4 0.7

314 15.9 )0,2 2 1 6.1 0.5

[«c' 75 Z7 2 199 9 10.

B

5.6 H A

•tlvK Nw y^cv (U '.Si 25.2 B2.7 11.3 N A

n'a" 950 3B 0 79 1 4 0 11 0 M A

0 Dec Ji 95 1'.9 !0.2 1 4 5.9 0 6

"lui iiiLi. (1) 10 7 Jl 4 tl f. II A H A

it. Jonph, HIehlB»n (7) Oct. - Otc, 75 679 1!.0 13,2 l.l 6.6 0.3

tig Ripldi, mehlM" (I' Oel. - Dec. 75 "* 18.7 43.9 3.7 6.9 0.6

SlRiUilm, Mlchlmn (J) Oct. . D.C. 7i 186 7.1 40,4 1.6 6.6 0.5

B„=.U.. On»rl6 (1) 197* 1,570 49,1 141.5 15.1 ».A. 1.4

h^H.lo, Nt« Y^rV (1) 1974 300 loo.o 5.9 fl.9 4,3

lBurlln(ton, Onl.rLo (1) 1974 3!S 1.4.0 H.A. ".A. 6.4 N.A.

CdllLc, Hlchlg.n (3> Oct, - Dec. 75 177 26.4 45.4 3.S 6.9 0.6

CBbrlilgc, Ont.rlo (1) lS7fc 548 22,6 6B.S 6.1 11.0 5.0

Ch.lc.MDi», T.nn..iK (8) FY 1971. 392 H.A. 7.S 0.9 N.A. 0.4

Chicago, MllnoU m 197J M N.A. H.A. H.A. H.A. 0,7

CUvcUnd, Ohio a> 35 2.5 3.9 H.A. Jl.A. H.A,

C=l^l..... Ohio (1) 1971 485 13,1 194.0 13,4 10.7 3.2

Cc.n.t.n. Kh^< l.Knd 1974 160 14.5-16,0 S.7 0.7 «.A. K.A.

Dltrolt, Mlchlg.n (2) H.A. 400 3.9 42.1 2.6 6.3 N.A.

1974 101 6,1 4,9 N.A. X.A. N.A.

DHigl.e, MlchlB'n (7) Oct. - Due. 75 67 S,i 16.3 1.6 J.

7

1,0

Fccndilc, Hlchlgin (T) Oct. - t>cc, 75 249 e.i 63.9 5.3 7.7 0.7

Cl»a«ln, Hlehlgtn I?) Oct. - Dec. 75 «3 27. I> 34.6 4.3 9.B 0.7

C»Dd Hivcn. Mlchlgin (7) Oct. - Die, 75 245 14.4 31.7 1.7 4.

a

0,5

Cr.nJ Vtlplill, Mlchlgin ()) 3C1) 17,6 15.0 «.A. N.A. N.A.

1914 1,200 27,3 109.1 4.5 6.3 N.A.

Oct. - Dec. 75 117 s,i 45.0 5.6 9.6 0,7

Hartleid, Connceclcuc O) 100 4.0 5.0 N.A. H.A. N.A.

H.l.n.. ()) 60 li.O 5.0 H.A. H.A. N.A.

<:»H(«ni. (1, M.A. *0 5.2 13.6 N.A. H.A. N.A.

HlUidilc. KlchlB.n (7) Oct. - Dec. 75 146 19.2 34.4 2.9 6.5 o.t

H.lUnJ, mcMgin 17) 0=C. - D«. 75 166 9.B IB.) 1.6 6.5 0.6

Houihton. Michigan Oi Oct. - lee. 75 270 22.0 65.9 S.) J.

4

0.7

mngitoo, Ont.rlo (1) 19J4 375 10.4 31.3 6.3 16.

B

1.6

Knel..ri«, anticlo 11) 1974 350 31,

B

83,7 4.B 7.6 0.7

L. H.fr.. C.llfocnl. (1,6) 1974 4?5 10,1 67,9 5.7 8.6 0.7

L. mr.d., e-U«.r.l. (I) H74 4)5 11.2 62,1 S.2 9.1 0.7

LiiKolr. N.bCl.t* ()) H.A. 100 28.6 2.0 ...A. ...A. ....

Ut Afigflii, CiIKarnti (1) 2,3

Ludlngtao, Hlcht(>n (J) Oct. . D«. 75 2]6 36,2 S4.9 0.7

HioMII, Hlehlton I7) ISO 2.7

KldUnd, mthlg" 17) 13,1 18.6 5.4

MlluiuV... Uliconitn 11) 1974 1,550-1.600 (Including 40,9-41,2 1,0 0.1 0.3

Ml. Clncnl, Mlchlg.n (?) Oct. - Dee. 75 307 BO. 4 9.1 0.)

11.1 3.7 5.9

p.

tlo.i.nc, Mlchlg.r, (7)

2.7 0.3

IniIm. HIchtg.n 17) Oct. - Dec. 75 JO.O 5.9 0.6

im.-.-«.rl.ion. Ont.rlo 11) 393.4

62.0

1.8

«.iiU 1.1..I. H.ii., MItl.lg.nd) Wl 1.5

it. F.t.r.buc,, FIOIU. (10) 35e 3.1 0.6

ItciUid, onc.ils U) 219 39.3 6.4 l.l

TjUJb. ot,l. ,J1
5.2

tT*v<[.. CU|f, KIcMg.n (7) 12.5

TTintSfi, HIchtg.n ID 25.4 l.l
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TABLE VIM I (Com.)

<

<

LOCHTIOH
'

INrORMiriON

AUG. PASSENGER TfllPS/

WEEKDAY

AVG. PASSEFfGEIl TRIPS/

1000 POPUUTIOH

SERVED/WEEKDAY

AVG. PASSENGER TRIPS/

SQUARE M!L£/

WEEKDAY

AVG. PASSENGER TRIPS/

SQUARE MIIE/

HOUR

AVG, PASSENGER TRIPS

VEHICLE/HOUR

AVG. PASSENGER TRIPS/

VEHICU/MILE

lock HIIU, Onorlo 11} Jin. T. 3i.t

i>nrtJ.rliie ittvlen

3,9 0.)

1»71 10. s 0.1

El c.Jon, Cilllotnlo (1)

Tort Lton.rJ Uood. MIi.oucl <»

19T)

100

l&.D

Si.i

?9.3

L> Kent, CaUlorala (1,3) 175 i.L

LIIClc R«V, Mklnall (1) J.OOD li.B Si.i

Kcrctd. Ottrornli O) 130 i.l S.l

pBl.nliocDuih. Dni.rlD U) 121 10.9
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TABLE VII-12

COST AND REVENUE STATISTICS FOR SELECTED SHARED-RIDE DEMAND-RESPONSIVE TRANSPORTATION SERVICES

am OF

NfORMATION
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Except for Handicabs, Inc., which serves the five-county Milwaukee
metropolitan area covering 1,489 square miles, the range in the size of

the DRT service area is from 2.4 to 56. 0 square miles. Of the 67

systems for which the size of the service area was reported, one -half

or 33 serve an area of 7. 5 square miles or less, 42 serve areas of 10

square miles or less, and only 13 serve areas of 20 square miles or
more. Service areas larger than 5 square miles are often divided

into zones of only a few square miles, with vehicles assigned to each
zone. Trips between zones therefore require a transfer.

The DRT systems serve a wide range of sizes of population, from
1, 700 elderly in Dover, Delaware, to the 190, 000 residents of Little

Rock, ArkansaSo Of the 68 systems for which the number of people

served was reported, one -half serve populations of 24, 200 or more,
and five, including two shared-ride taxi systems, serve populations

of more than 100, 000.

DRT service has been considered appropriate for areas with a popu-
lation density between 3,000 and 7,000 persons per square mile. Only
22 of the systems listed in the tables operate in areas with a population

density within this range, however, while 35 serve less than 3,000 per-
sons per square mile and nine serve more than 7, 000 persons per square
mile. In Dover, Delaware; Lincoln, Nebraska; and Milwaukee the number
of potential users per square mile is less than 100. The DRT systems
in these cities, however, transport only the elderly or the handicapped
and cover more than 20 square mileSo At the other extreme, the sys-

tems in Columbus, Ohio; Detroit; and Los Angeles operate in Model
City Neighborhoods close to the CBD where the population density in

each case exceeds 10,000 persons per square mile. This implies that

not all of the transportation needs of residents of densely populated

areas near the center of large central cities can be met by conventional

bus systems which normally serve these areas well, and that DRT sys-

tems can play an important role in these areas.

Among the dial-a-ride systems, the number of vehicles in the fleet

ranges from one in Cleveland to 30 in Milwaukee. The largest fleets are

maintained by three shared-ride taxi systems: two in Fort Leonard Wood,
Missouri, which together operate 80 cabs, and the third in Little Rock,
Arkansas, which operates 75 cabs. The average fleet size for all of the

dial-a-ride and shared-ride taxi systems combined is 10 vehicles. Many
of these systems, however, do not utilize an entire fleet during the day,

reserving one or more vehicles for use when other vehicles require

maintenance.
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The number of vehicles owned per square mile served varies from 0. 02

in Milwaukee where Handicabs, Inc. , covers a five-county area of 1,489
square miles with only 30 vans to 6. 7 in Fort Leonard Wood, Missouri,
where 80 taxicabs serve an area of only 12 square mileSo Forty-six sys-
tems own between one vehicle for every 10 square miles served and one
vehicle for every square mile covered. The median fleet size is one
vehicle for every 1,25 square miles of service area. Of the nine systems
which have two or more vehicles per square mile, three operate primarily
as a feeder to bus or commuter rail systems, and two are shared-ride
tsLxi systems.

The number of vehicles owned per 1,000 persons served varies much
less widely. An overwhelming majority of the DRT systems use less than

one vehicle for every 1,000 eligible users. The median is 0. 3 vehicles

per 1, 000 population or one vehicle for every 3, 300 persons served.

Average weekday ridership differs considerably among the 70 shared-
ride DRT systems. The number of riders carried on an average week-
day for every 1, 000 possible users varies between 2o 3 in the Greater
Watts Model City Neighborhood in Los Angeles and 62. 0 in Regina,

Saskatchewan, and averages 18. 7. The number of riders carried on an
average weekday for every square mile covered ranges from 1.0 for

Handicabs, Inc., which serves only the handicapped in the five-county

Milwaukee metropolitan area, and 444. 0 for the system in Regina; the

average is 58.4 passengers per weekday per square mile served. The
systems which carry the most riders per capita or per square mile
served are those which operate as a feeder to conventional bus or rail

transit systems. These include the systems in Regina, Saskatchewan;
Carleton, Ontario, near Ottawa; Bramalea, Ontario; Ann Arbor,
Michigan; and Hicksville, New York, on Long Island.

Productivity ranges from 2. 8 passengers per hour per vehicle for

the shared-ride taxi system in Hicksville to 19.0 for the dial-a-ride

feeder service in Regina. The average number of passengers per mile
per vehicle varies between 0. 2 in Hicksville to 5.0 in Cambridge, Ontario.

Of those systems for which data on productivity was available in the lit-

erature, one-half carried 6.6 passengers or less per hour and 0. 7 pas-

sengers or less per mile in a vehicle. The shared-ride taxi systems
tend to have lower levels of productivity due to a number of factors in-

cluding larger fleets, more hours of service, and lower seating capacity.

In addition, shared-ride taxi systems usually strive to provide imme-
diate service, while many dial-a-ride systems require a user to notify

the dispatcher well in advance of the intended time of the trip, enabling

the dispatcher to pool more passengers in a vehicle more easily. At
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least six dial -a -ride systems have achieved an average productivity

greater than 10 passengers per hour per vehicle. Four of these sys-
tems function primarily as a feeder to regular fixed-route bus or rail

transit systems.

The total cost of providing DRT service ranges from 61 cents per
passenger in Batavia, New York, to $9.46 per passenger for the ser-
vice run for the elderly in an area on the South Side of Chicago by a

YMCA. At least 30 of the 45 systems for which some financial data was
available have total costs exceeding $loOO per passenger. With fares

typically below 50 cents a ride, an overwhelming majority of the 70 DRT
systems are being subsidized. In several communities, however, pri-

vate operators are providing service below cost under contract with the

local government or a social service agency. This constitutes subsidiza-
tion of the user rather than subsidization of the system.

2. Jitneys

Jitneys are unscheduled passenger cars, station wagons, limousines

vans, or small buses that carry passengers over a fixed route and, in

some places, deviate from the route near its terminus or along a certain

section to deliver passengers to their final destinationSo Bei:ween 1914
and 1917 jitneys were prevalent in many American cities, but by the

early 1920s their numbers were substantially reduced by anti -jitney

ordinances in most communities. There are currently only a few jit-

ney services left in the United States, and detailed information about

them only exists for the jitneys in Atlantic City, New Jersey, and San
Francisco.^

In Atlantic City, a resort community with a summer population of

110,000, each jitney operator is an entrepreneur who drives his own
10-passenger van or bus and belongs to the Jitneymen's Association,

which represents the interests of the jitney operators and establishes

work rules and operating procedures. A local ordinance limits the

number of jitney licenses to 190, but not all of the licenses are actively

usedo The jitneys transport an estimated 51,800 riders a day, and the

average jitney carries 45 passengers an hour and two to three passen-
gers per mile. The total cost per jitney is about $3. 77 per hour, 20

^

Lea Transit Compendium: Para -Transit, Vol. 1, No. 8 (Huntsville,

Alabama: The No D. Lea Transportation Research Corporation, 1974),

pp. 38,43.
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cents per mile, or 8. 6 cents per passenger. With a fare of 30 cents, the

average jitney operator makes a profit of roughly 21 cents per passenger.

In San Francisco 120 jitney operators transport an estimated averag(
of 15, 656 passengers a day in 12 -passenger vans. The average jitney

carries 29 passengers per hour and one to two passengers per mile at an
estimated total cost of 8, 7 cents per passenger o The average fare is 29
cents, leaving the jitney operator with a profit of approximately 20 cents
per passenger.

3. Car Pools

More Americans travel to work by car pool than by all other forms
of public transporcation combined. According to the 1970 Census, 11. 7

percent of all workers travel to work as passengers in a private auto-

mobile and not as a driver, while 8o 9 percent use either a bus or street-

car, subway or elevated train, railroad, or taxicab. The 1970 National

Personal Transportation Study found that 9. 2 percent of all work trips

in all areas and places are made by car pool, while only 8,4 percent

of all work trips are made by some form of public transportation.

Most car pools are formed through the initiative of the car pool

members themselves without any outside assistance or externally applied

incentives. In recent years, however, employers in the public and
private sectors; Chambers of Commerce, television and radio stations,

newspapers, auto clubs, and other private groups and organizations;

and local governmental units in increasing numbers are sponsoring car

pool programs to assist commuters in the formation of car pools and

to provide incentives for car pooling. Because most of these programs
are fairly recent, the preliminary results of only a few are reported

below.

The Burroughs Corporation in Los Angeles, assisted by Operation
Oxygen, a volunteer, nonprofit organization, began sponsoring a car

pool program for its employees in 1971. To facilitate the formation of

car pools, the company used a locator board consisting of a large map
of the metropolitan area divided into grids. Employees simply noted the

grid corresponding to their residence and the names of fellow employees
living in the same grid. As a further inducement, the company also

provided preferred parking spaces for car poolers. By the end of 1971,

260 employees were participating in the program. The number of oc-

cupants per automobile increased by a factor of 1. 5 as a result of the

program.^

^Kirby et al. , op. cit,, p. 225.
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The McDonnell-Douglas Corporation in St. Louis also used a locator

board and provided reserved, preferred parking spaces for car poolers co

encourage car pooling among its employees. These incentives resulted
in an increase in automobile occupancy to approximately 2. 8 persons
per car.^

Using the same incentives, the National Aeronautics and Space Ad-
ministration (NASA) in Washington, D^C, , has maintained an automobile
occupancy of 3, 3 persons per car among its employees.^ Approximately
800 NASA employees were riding to work in car pools. The average
size of these car pools was 3.85 persons.^

Normally charging a parking fee of $2. 50 a day, the Prudential In-

surance Company in Boston provided free parking in the company -owned
garage for employees in car pools with three or more members. As
a result, 44 percent of the employees now travel to work in car pools/

In Little Rock, Arkansas, the state government reserved 500 con-
venient parking spaces for employees who traveled to work in a car pool.

The number of car poolers increased from 400 to 1, lOOo^

The Government Employees Insurance Company, faced with a short-

age of parking spaces at its offices in Gaithersburg, Maryland, instituted a

program of car and bus pooling. Car pools were given the highest priority

for the limited parking spaces, and 230 car pool parking permits were
ultimately issued.^

In KnoxvLlle, Tennessee, the Tennessee Valley Authority (TVA) along

with 19 other employers, the City of Knoxville, the Knoxville Transit

Ibid.

Ibid, p. 234.

'Alan M. Voorhees and Associates, Inc., Transportation Pooling

(McLean, Virginia: Alan M. Voorhees and Associates, Inc., 1974),

p. 10.

Ibid., p. 14.

Ibid, p. 18,

Ibid. , p. 21
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Authority, the University of Tennessee, and several homeowners associa-
tions, participated in the Knoxville Car-Bus Pool Project, an areawide
commuter ride -sharing program involving car pools, van pools, and
express buses. TVA employees were surveyed to determine their

home addresses, working hours, desire for new commuter ride-shar-
ing services, and attitudes toward pooling. This information was anal-
yzed to develop a list of groups of employees with similar spatial and
temporal commuting patterns. Before the project began in early 1973,

65 percent of TVA's employees drove alone to work, 30 percent com-
muted by car pool, and only 3. 5 percent rode a bus. By June 1975,

only 23 percent of the employees drove alone, while 43 percent com-
muted by car pool, 29 percent by either regular or express bus, and
6 percent by van pool.^

In Portland, Oregon Project CARPOOL, begun in January 1974,

was a joint effort of the Oregon Department of Transportation, local

government agencies, radio and television stations, and several uni-
versitieso The project consisted of three phrases. The first phase was
a program of providing car pool matching services to commuters through
their employers. The CARPOOL staff conducted workshops with large

numbers of public and private employers to provide information on car

pooling and its benefits. Employers could either use the project's

central computerized matching system or develop their own system.
In the second phase, encompassing a massive promotional compaign
using the various forms of mass media, car pool matching services

were provided to persons whose employers did not have a satisfactory

program. The third phase involved a program of incentives in which
73 parking lots, including many owned by churches, were designated

as park -and -ride lots.

At a cost of $215, 000 during the first year, car pool programs
were started by 215 employers. Following a survey of 34,000 em-
ployees in 49 companies, the CARPOOL staff estimated that 22, 007

persons had begun car pooling since February 1974, resulting in the

formation of 8, 838 new car pools and the removal of 13, 169 automobiles

from the streets and highways during rush hours.

Lew Wo Pratsch, "Knoxville and Portland: Two Successful Commuter
Pooling Programs, " Prepared for presentation at the Conference on

paratransit in Williamsburg, Virginia, November 9-12, 1975, pp. 2-4.
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4. Van Pools

The five van pool projects described in Table VII-13 comprise
only a small sample of the many projects now being implementedo They
nevertheless depict several forms of van pooling arrangements and cover
a wide range of fleet sizes. The cost of these vanpools per mile per
passenger has been considerably less than that of driving alone, and the

fares, usually set to cover all costs, have been equivalent to those for

regular bus service, even though most van pools are arranged for

persons who commute over long distanceSo

The growth of the 3M Company's Commute -a -Van program has
spurred the formation of van pool programs by other employers, by
individual employees themselves, and by third-party organizations. By
early 1976, at least 50 to 60 companies were either buying or leasing

vans for their employees. In Knoxville, four individuals have pur-
chased their own vans to transport some of their fellow employees to

work. Many rental agencies and other third-party organizations are
offering a complete package of services to employers and individual

employees interested in van pooling. They not only furnish the vans
but also handle van pool matching, maintenance, management, and
insurance matters. Clearly, opportunities for innovative arrangements
in van pooling are numerous, and the potential of this form of commuter
ride-sharing has only begun to be rccuLized,

5. Bus Pools, Commuter Bus Clubs, and Subscription Bus Service

The details of the 12 bus pool projects in Table VII-14 vary consi-

derably. These services have been managed by the commuters them-
selves and by employers, community associations, authorities, private

operators, and third-party organizations, with input from the commuters.
They range in size from one to 47 buses, from one to 26 routes, and
from 40 to 850 daily riders.

Most of these bus pools were arranged for people who commute long
distances to work. The bus pool routes range from one to 65 miles, but

most are over 20 miles. The buses usually travel express over a major
portion of these routes to make the service more competitive with the

private automobile. Bus pools and commuter clubs are therefore par-
ticularly appropriate for persons and areas that cannot be reached by
conventional bus services.

The cost of bus pool has ranged from 1 cent to 10 cents per mile per

seat. Where the buses and drivers were supplied by private charter bus
companies, the cost has been below 6 cents per mile per seat. Included

in this cost is the operator's profit.
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In most cases the fares were set to cover all costs. These fares

varied between 20 cencs and $2. 00 a ride, depending on the distance

traveled. Most of the bus pools, particularly those managed by a com-
mittee of users, an employer, or a third-party organization, have been
financially successful.

6 U. S. GOVERNMENT PRINTING OFFICE : 1978 O - 271-618
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