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SESSION I: INTRODUCTION TO COURSE 

Objective of Session I 

To welcome and orient participants to the course 

To understand the importance and purpose of the course 
in the context of public transportation problems and 
issues 

~o ~ealize the need to actively participate in session 
activities 

To define the course evaluation process 

§_ynopsis of Session I 

This session is a general orientation period to welcome 
and acquaint participants to the course and its purpose, with an 
emphasis on the course's potential benefits. The makeup and 
schedule of sessions will be described. The participants' ~ote
books will be distributed, and their use will be explained. Work 
teams will be formed fon case-study activities. Procedures used 
to evaluate the course and individual sessions will be explained. 
The following responsibilities will be strongly emphasized: 

active participation in session discussions, 

on-time review of session notes, and 

individual contribution within work team activities. 

Outline of Session I 

Part Subject 

1 

2 

3 

4 

Int~oduction of Training Team 

Introduction of Attendees 

Purpose, Organization, and 
Conduct of the Course 

Evaluation 





Participants' Notebook 

This manual is intended for the use of each participant in 

the training course, Public Transportation, An Element of the 

Urban Transportation System. This notebook contains the basic 

materials the participant will need during the 4½ day training 

period. 

Included within this notebook are text material for each 

of the individual training sessions and additional materials 

which will be used in a case study manner or to promote discus

sion and participation on the part of each attendee. 

Each of the sessions has been printed so as to allow roon, 

in the margin for notes. Participants are urged to review the 

session materials before, during, and after the session and to 

make whatever notes or comments are appropriate. 

The instructors (during their lectures) follow the 

materials presented in the Participants' Notebooks. Therefore, 

the participants can generally follow the lectures through the 

notebook. In most cases, the lectures will be of fairly short 

duration to leave ample time for class discussions. Therefore, 

all material in the text will not be covered in great detail. 

The objectives for each session are presented at the 

beginning of the session. These should be reviewed by the 

participant to gain further insight as to what the individual 

should be attaining. 

The Manual is presented in a loose leaf format to allow 

the participant to insert additional pertinent materials. In 

some cases, updates of items in the Notebook may be provided or 

obtained by the participant. 





A list of selected references for this course is provided below. If you 
are interested in obtaining copies of any of these items, please check 
the appropriate box and provide your name and mailing address. The 
materials will be sent to you in the near future: 

I I l. 

I I 2. 

"Preferential Facilities for Carpools and Buses - Seven 
Reports , " FHWA, (HHP-26), U.S. DOT, May 1976, 54 pp. 

"The Oughta Mobile Owner's Manual," Twin Cities Area Metro 
Transit Commission, Minneapolis, Minn., July 1976, 18 pp. 

/1 3. Reichart, B. K., "Improving Urban Mobility ... Through Better 
Transportation Management," Urban Planning Div., FHWA, U.S. 
DOT, May 1975, 30 pp. 

/1 4. "UMTA," Office of Public Affairs, UMTA, U.S. DOT, 76-AV-5, 
5 pp. 

/1 5. "How to Pool It," FHWA, U.S. DOT, May 1975, 55 pp. 

/1 6. "Executive Summary," Light Rail Transit," UMTA, U.S. DOT, 
1976. 

/1 7. "An Introduction to Transit Marketing," UMTA, U.S. DOT 
Nov. 1975, 13 pp. 

/1 8. . .,.._ "Transit Operating Performance and the Impact of the Section 5 
Program," UMTA, U.S. DOT, No. 1976, 82 pp. 

/1 9. "Innovation in Public Transportation," UMTA, U.S. DOT, 1975, 
103 pp. 

/1 10. "Transportation System Management - A bibliography of 
Technical Reports," UMTA-FHWA, U.S. DOT, May 1976 
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SUBJECT: 

Course Participants 

Reference Materials 

During the course, several reference publications have been dis
tributed to you for your use. A list of additional selected 
references is provided below. These items are available through the 
Department of Transportation offices in Washington, D.C. If you are 
interested in obtaining copies of any of the below-listed items, 
please check the appropriate box and these materials will be sent to 
you in the near future. Please provide your name and mailing add
ress in the appropriate location. 
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SESSION II: HISTORY OF PUBLIC TRANSPORTATION IN THE 
UNITED STATES 

Objectives of Session II 

To be aware of the American experience in public 
transportation 

To be able to describe general trends in the American 
transit industry (patronage, revenues, and costs, etc.) 

To be able to identify basic factors which have 
affected and will affect the role of public trans
portation 

Synopsis of Session II 

This session is an overview of the history of public 
transportatic,n in the United States. The docus is on mass 
transit, primarily in urban are.as. Significant impact has been 
made on th8 development of public transportation to the present 
by several factors, e.g., environmental and energy concerns, 
technology, and governmental policy. This session introduces 
these factors and others which will be covered in detail in " 
later sessions. 

Outline for 

Part 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Session II 

Subject 

Introducti.on 

The Beginning of Public Transportation 
(animal power) 

The Appearance of Rails (Street Railway Service) 

The Use of the Steam Engine - Cable Cars 

Electrical Power and the Street Railways 

Over and Under (Elevated and Subway Systems) 

The Motor Bus 

Federal Government Involvement 

The Depression 

Public Utility Holding Company Act of 1935 

New Highway Development 

World War II 

Post-War Government Policies 

Transit Ridership Figures (1902-1975) 

Summary 





SESSION II 
HISTORY OF PUBLIC TRANSPORTATION 

1. Introduction 

An understanding of the role of public transportation 
in the provision of urban transportation serv ices starts 
with a knowledge of the history of public transit in the 
development of the United States. When the Nation was 
founded in 1776, there were few major urban areas. 
People who lived in cities got around on foot or if they 
were wealthy, used horses and horse drawn vehicles. 
Intercity travel was largely by waterway or horse drawn 
vehicle. Thus, most of the early cities were situated 
on navigable bodies of water. Urban a'reas were generally 
limited by the distance one could walk in a reasonable 
period of time . With a limited urban population, this 
was no real constraint on city size. In 1800 ✓ total U.S. 
population was 5.3 million of which only 6 % re~ided in• 
urban areas. (See Table II-1.) 

Table II-1. U.S. Population 1790-1970 
( in thousands) 

Year . Total Urban % Urban 

1790 3,929 202 5.1 

1800 5,308 322 6 .1 

1810 7,240 525 7. 3 

1820 9,638 693 7.2 

1830 12,866 1,127 8.8 

1840 17,069 1,845 10.8 

1850 23,192 3,544 15.3 

1860 31,443 6,217 19.8 

1870 39,818 9,902 24.9 

1880 50,156 14,130 28.2 

1890 62,948 22,106 35.1 

1900 75,995 30,160 39.7 

1910 91,972 41,999 4 5. 7 

1920 105,711 54,158 51. 2 

1930 122,755 68,955 56.2 

1940 131,669 74,424 56.5 

1950 151,326 96,847 64.0 

1960 179,323 125,269 69.9 

1970 203,185 149,281 73.5 

Source: Re f. 3 
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However, as the Nation grew in the early nineteenth 
century, there were general population increases and the 
beginning of a shift from rural areas to urban areas. 
Major population centers such as New York, Philadelphia, 
and Boston were growing rapidly in geographic size and 
density. By 1830 the total U.S. population had more than 
doubled to 12.9 million, of which 9 percent resided in 
urban areas. Pedestrian and horse drawn traffic was 
increasing at a rapid rate in the downtown areas. Most 
streets were unpaved and sidewalks were narrow or non
existent. Movement in the downtown area was hazardous, 
inconvenient, and unpleasant. 

2. The Beginning of Public Transportation (Animal Power) 

Under these conditions, it was not unexpected that an 
entrepeneur by the name of Abraham Brower would emerge 
in 1827 in New York City with a 12 passenger horse 
drawn stagecoach that for one shilling (12½¢) would take 
you up and down Broadway from the Battery to Bond Street. 
The vehicle was called the "Accommodation." In 1829 he 
added a second vehicle called the "Sociable." 

The service proved successful and in 1831 Brower brought 
to this country the first especially designed urban 
transit vehicle called the "Omnibus." The name derived 
from a place in France where a merchant by the name of 
Omnes had a sign over his doorway reading Omnes "Omnibus" 
or Omnes for all. A French operator of stagecoaches by 
the name of Baudry was intrigued by the name and immedi
ately renamed his stagecoach l'omnibus. The use of the 
term spread and was soon adopted throughout France and 
England. (The chronology of urban transit is shown in 
Fiq. II-1.) 

1819 
HACKNEYSlPARIS DILIGENCES 

1827 
(HO RSE DRAWN OMNIBUS 
1832 
I HORSE DRAWN STREE T RAILWAYS I 

1886 
EXPERIMENTATION _ ( ELECTR IC STREE T RAILWAYS 

1863 A 1934 PCC STR EETCAR w \J A y s 
18G8 

!E LEVATED RAILWAYS 
1873 
I ... C_A_B_L_E_S_T_R_E_E_T_f_1 A_I L_V_·I A_Y_S_.J-!S_AN FRANC I S£9 ~ E r.1 iir':!:I@ 

1893 . 
ESCALATOR PATENT 1859 A PROPOSA LS I MOV l ~JG P1\V[M~r, rs 

1800 

--- ~-~19~1c,?c---------------

FIRSTOILWE!..L 1859A 

RR BLOCK SIGN A LS 1B67 A 

==i MO TOR BUS 
JITNEY 19 14 A 

A 1896 f11ESEL ENG INE 
MODERN DIE SEL BUS 1941 A 

A 1888 AUTOMOTIVE ENGINES 

ELECTRIC INDUCTION MOTORS 1892 A 

1820 1840 1860 1880 1900 1920 1940 

19G6 
==-l"'"L.,...1G=-,-,11"'r-G'"'l-J 1-=-u-=E:-w-A· Y TRANSIT 

1970 == ! D i A L·A -6 l lS 
197G = = '-P_R_.T __ _ 

1960 1980 

Source: Re f. 8 

Figure II-1. Chronology of Urban Transit 

II-2 



A law existed at this time in England which made the 
picking up of pass2ngers in the city streets illegal, 
and the driver of the omnibus was subject to arrest. So 
frequent were these arrests that some of the drivers 
actually chained themselves to their seats to prevent 
their beinq taken into custody. In 1832, however, the 
Stage Carriage _Act was passed, recognizing the new form 
of service, but requiring the drivers and conductors 
to take out licenses. Thus was established the principle 
of public regulation at the very beginning of the business 
of providing local transportation service. By 1835, New 
York City had over 100 omnibuses operating on its 
streets. 

3. The Appearance of Rails (Street Railway Service) 

Horse drawn vehicles had the advantage of being able to 
use any existing street in the city. However, the condition 
of the streets meant that the ride was slow, bumpy, muddy with 
the possibility of getting mired down. This led to the intro
duction of iron tracks which reduced the number of horses 
needed to pull vehicles and made for a faster and smoother 
ride. New York City again was the first American city to 
introduce a new mode: the street railway practice. In 
November, 1832, the New York and Harlem Railroad initiated 
service using cars built by John Stephenson who went on to 
become the world's leading manufacturer of street railway cars. 

With friction reduced, vehicles could be larger and the 
total number on the street were reduced. Speeds of seven 
miles per hour were possible and commuting times were reduced 
which in turn increased commuting distances. There was oppo
sition to laying tracks in the street from the existing omnibus 
operators as well as from citizens who thought it would inter
rupt normal carriage movement and create high speed hazards 
to pedestrians and other horse drawn vehicles. 

New Orleans was the second U.S. city to institute street 
railway operations in 1834 but almost two decades were to 
pass before the idea caught on elsewhere. This to some extent 
was caused by the economic conditions of the late 1830's and 
1840's including the depression of 1837. 

Boston in 1856, Philadelphia in 1858, and Baltimore, 
Cincinnati, Pittsburgh and Chicago initiated street railway 
service in 1859, prior to the beginning of the Civil War. 

The cost of the horse used to pull the vehicles was a 
substantial element of total costs. A good horse could cost 
over $100 and since the horses were limited to 4-6 hours of 
work, several teams were necessary. Often the cost of the 
horses was more than the cost of the car which averaged around 
$750. An early report of the American Street Railway Associa
tion indicated that about 40% of the entire investment of a 
street railway operation was in horses and stables. The 
stabling of horses in itself became an important function of 
the transit business since most of the horses' time was 
spent in the stable and keeping the horse healthy was im~or
tant. 

An interesting sideline to the use of horses was the problem 
of manure. In addition to that which fell in the streets 
and was left there, there was a substantial amount generated 
at the stables. Some enterprising companies turned the 
problem to their advantage by selling it for fertilizer. 
The Third Avenue Railroad in New York City realized almost 
$14,000 in one year from this source alone. 
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Mules were also used to pull the street railway cars and 
though mules ate less food, were cheaper, somewhat stronger, 
and could withstand heat and cold as well as horses, they 
had almost no resale value as compared to a horse which was 
worth almost three fourths its original cost at resale 
time. 

The cost of operating a horse car was approximately 20¢ 
per mile which seems high according to today's inflated 
costs. However, most cars required two man crews, and 
speeds were slow so that labor costs were substa~tial 
even one hundred years ago. 

Public transportation in its earliest years and, to some 
extent, as long as 1908 was dependent on animal power. 
At its height in 1885 there were 100,000 horses and 
mules pulling 18,000 cars over 3,500 miles of tracks. 
The use of animal motive power had numerous drawbacks. 
Their average service life was only four years. They 
were subject to sickness and disease and in 1872 
transit suffere d a major setback when an epidemic of 
disease struck down most of the horses throughout the 
Nation. This was called the Great Epizootic. Other 
animals were substituted and in some cases teams of 
men were used on a temporary basis. In New York City 
alone over 18,000 horses died from the contagious lung 
disease. The incident did spur efforts to switch to 
other more reliable motive powers. 

Horse drawn vehicles averaged speeds of 4 to 6 miles per 
hour, not a great deal faster than walking speeds. Pollution 
was an obvious problem with each horse generating ten pounds of 
solid waste each day, much of which ended up in the streets. 
This made the streets unsightly, unsanitary and odoriferous, 
and added further impetus to mechanization. 

4. The Use of the Stearn Engine - Cable Cars 

The steam engine had been invented in the late 1700's 
and by 1807 had been used by Fulton to power his steam
boat. There were early proposals to use steam power in 
conjunction with public transit but public opposition 
was strong. The public feared that pollution and safety 
hazards would be a detriment to users, other vehicles 
in the street, and adjacent properties. 

Stearn did become an important motive source, however, 
when Andrew Hallidie, a San Francisco manufacturer of 
wire rope came up with the idea of "cable cars". Cables 
had been previously used in England to pull coal cars 
and Hallidie saw a way of creating a new market for his 
product in a city where the hills impeded walking and 
horse drawn vehicles. 

The concept was to have a stationary steam engine power 
a continuously moving endless cable. The cable would 
be located below the street in a conduit. The car 
would ride on rails over the conduit and a gripping 
device would extend from the car down into the conduit 
to grasp or release from the cable. The operator of 
the device was the "gripman." The vehicles were also 
equipped with standard braking devices. 
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The cable car was tested in San Francisco in August 1873 
and proved highly successful. Other cities soon 
developed cable car systems with Chicago in 1882 being 
the most comprehensive, By 1894 Chicago had 86 miles 
of cable tracks and over 450 grip cars. These early 
cable cars used grip cars which in turn pulled the 
trailers where the passengers sat. Each grip car 
generally had two trailers. The cars averaged 30 seats 
in capacity and speeds of 6-8 miles an hour in the 
downtown and 12 miles per hour in the outlying areas. 
Cable cars were especially effective in snow operations 
and often were used to clear paths through snow blocked 
streets. 

St. Louis had~ 55 mile system, Denver 44 miles with 
Denver havir.g the distinction of having one cable that 
was seven miles in length. In its heyday in the 1890's, 
there were over 500 miles of cable tracks using 5,000 
cars and carrying almost 400 million passengers a year. 
The capacity of the cable car system was tested in 
Washington one hot August day when a convention of the 
DAR found 170,000 passengers using the system in a 
single day. 

In 1893 cable car operations were going strong in 29 
American cities including Kansas City, Washington, D.C., 
St. Louis, Philadelphia, Denver, Se~ttle, and Baltimore. 
By 1904, most of the cable cars were qone, victims of 
improved technology. One reason being the inefficiency 
of the cable technology that used almost 70% of the 
steam engines power to move the unloaded cable. 
Chicago was one of the last to abandon its cable lines 
and did so in 1906 when the State Street line ceased 
functioning. T~c advances in electric motive power 
being the major reason for the rapid demise of cable 
cars. San Francisco still operates cable cars. Besides 
being a tourist attraction, the quaint characteristics 
of the mode is an element in San Francisco's unique 
environrr.en t. 

5. Electrical Power and the Street Railways 

Electricity as a power source had been experimented with 
in public transportation as early as 1835 both in this 
country and in Europe. Batteries which were then the 
only source of electricity were used to provide the 
power to small vehicles operating at very slow speeds. 
In 1851 Professor Charles Page of the U.S. patent office 
displayed a batte~y powered car which managed a speed of 
19 miles per hour on the B&O track near Washington, D.C. 
In the 1870's the electric motor was invented and more 
experiments took place trying to utilize the electric 
motor as motive power. Thomas Edison was among the first 
Americans in this vanguard and in 1880 at Menlo Park 
built and operated an electric railway. It ran so fast 
it scared the passengers and Edison soon lost interest. 
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The transportation operators at this time did not take 
too kindly to electrification. They were generally 
satisfied with the horse cars and recognized the advan
tages of cable car operation but were reluctant to shift 
to electricity. An exception was H.H. Littell, the 
President of the American Street & Railway, who said in 
1883, "I see in the recent subjugation of the subtle and 
hitherto illusive force of electricity to the needs of 
man boundless possib ilities for the world's three 
greatest requisites of advancement, heat, light, and 
motion." 

a. Trolleys 

In 1884 the East Cleveland Street Railway electrified 
one of its lines using a third rail underground conduit 
to supply current to the cars. One year later Leo Daft 
built a short electric line in Orange, New Jersey which 
used a syst em of two overhead wires and a little four 
wheeled carriage connected to the car by a flexible 
cable. The carriage was called a troller and from this 
term the word "Trolley" developed as a general term for 
electric streetcars which obtained their power from 
overhead wires. 

In 1886 Montgomery, Alabama became the first U.S. city 
to have a stree t railway run by electricity. The first 
cars used in the operation were similar to those pre
viously pulled by horses. Each car had a single motor 
mounted on the front platform with power transferred to 
the wheels by means of a steel chain. Power was 
obtained from an overhead wire through means of a pole 
from the roof of the car which pressed a rolling contact 
against the underside of the wire. The initial test 
line was succe ssful and the system was gradually 
extended to include 18 cars operating on 15 miles of 
track. This gave Montgomery the distinction of being 
the first city in the world to have a city-wide system 
of electric transportation. 

Richmond,Virginia in 1888 demonstrated a commercially 
successful and methanicallydependable electric trolley 
system. The system consisted of 30 cars operating on 
twelve miles of track. It was developed by Frank Sprague, 
a former associa~e of Thomas Edison and a Naval Academy 
graduate who fore saw a big future for electric railways 
Sprague solved many of the vex ing problems that faced 
electrification including major advancements of the 
troll ey and better handling of power. Richmond became 
even more famous than Montgomery in advancing the 
electrification process. 

Electrification spread quickly. All systems were based 
upon Sprague's Richmond plan. By 1890 there were 
systems operating in many cities including Atlanta, 
Cleveland, St. Paul, Minneapolis, St. Louis and Pitts
burgh. A total of 1260 miles of track was in operation 
in that year. Another important breakthrough came in 
1894 with the development of long range transmission of 
alternatin g current. Prior to that time the length of 
the rail lines was short because of limitations in trans
mission of 500 volt direct current. 
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By 1917 trackage had grown to 45,000 miles with 40,000 
cars in operation. Th~ trolleys were so pervasive 
that in 1912 it was possible to travel between New York 
and Boston by trolley in twenty hours for $2.40. 

b. Fares 

Fares during the latter part of the nineteenth century 
and the first few decades of the twentieth were univer
sally set at a nickel. It became a standard in the 
transit industry and was usually incorporated into the 
franchise agreement. The transit operators liked it in 
that with relatively fixed operating costs, it guaranteed 
a favorable profit. It also eliminated price as a 
competitive factor. It was simple to apply since there 
was no concern over trip length, or the number of zones 
that were traversed. 

The nickel fare worked well until the economic conditions 
of World War I began to impact the street railways. With 
operating costs rapidly escalating, the fixed nickel fare 
which was designed to protect the operator became his 
downfall. In many cases, companies went bankrupt before 
they could get changes in their fare structure. From 
1920 on, fares began to increase and the fare structure 
became more related to distance travelled. 

c. Street Railways and Land Values 

An interesting phenomenon that occurred when a street 
railway was constructed was that invariably the property 
along it went up in value, often severalfold. This 
fact was not lost on the transit operators who began 
to buy up large land holdings along and at the end of 
their lines. They often built housing developments on 
these lands thereby helping to generate their own 
demand. Another technique they employed was to build 
a park or amusement center at the end of a line. This 
ensured the use of their equipment during summer even
ings and on weekends as people rode out to the end of 
the line to enjoy the recreational facilties. Peak 
Sunday loads on the lines to the amusement parks often 
exceeded the workday rush hour volumes and, in addition, 
the amusement parks were quite profitable. They later 
became valuable pieces of real estate when the amusement 
park fad faded. An example of such a park is Glen Echo, 
in the Washington, D.C. area. 

Development of the urban areas in general followed the 
extension of the transit lines very much like modern 
development has followed the completion of highway 
facilities. 

d. The Plight of the Street Railways 

From 1890 to 1917, street railway companies vastly in
creased their system mileage and the patrons they served. 
Revenue passengers grew from 2 billion in 1890 to 11 
billion by 1917. During this period, the street railways 
enjoyed a virtual monopoly and were able to makP. a profit 
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on even low volume lines. However, during the ~eriod 
1910-1915 several factors were beginning to affect this 
situation. Automobile use was increasing and operating 
costs were beginning to outstrip transit productivity. 
The jitney was skimming traffic from the trolleys. 

When World War I began, mo st of the trolley companies 
were suffering from over-capitalization. They had 
invested large assets on trackage and rolling stock, 
much of which was financ ed by bonds. In return for 
franchises, they were committed to a fixed fare (normally 
a nickel). They also provided numerous other municipal 
service including free maintenance of the streets on 
which they operated. 

Wi th much of their income going to paying off bonds, 
little was left for improving the comfort and convenience 
of the pass engers. However, as long as profits were 
corning in, many of the trolley operators simply did not 
appreciate the need for user satisfaction. 

By 1919, however, inflation had overcome profits for many 
lines, especially those that were poorly managed. At the 
same time, ridership was l evelling off and dropping 
particularly on many of new low volume suburban lines. 
Replacement equipment was not be ing acquired and mainten
ance was poor. By the end of th e War, almost one-third 
of all stree t railway companies had gone bankrupt. A 
commission appointed by President Wilson in 1 919 found 
that the transi t industry was over-capitalized, poorly 
managed, and not meetin g the needs of their customers. 
Th e industry began the decade of the 1920's in poor 
financial s hape and unab l e to maintain its share of the 
ever- g rowing urban transportation market. 

e. The Development of the PCC car 

By the late 1920's with ridership steadily decreasing, 
the street railway operators souqht some t ype of inno
vation that would ste rn the downwa~d trend. The result 
was the establishment of a committee consisting of the 
presidents of some 25 street railway companies. The 
committee became known as the Pre sident's Conference 
Committee (PCC ). The committee conducted a great deal 
of research to determine what features could be incor
porated into a completely new car. The result was the 
PCC car, first tested in the fall of 1934. The cars 
were corning off the assembly line by 1935 and, over the 
next two de cades almost 5,000 were built for U.S. and 
the world market. Many of these cars are still in use 
today in cities like Boston and San Francisco. The car 
was well received b y the public and ridership generally 
incre ased on lines on which it was used. 

6. Over and Under (Elevated and Subway Systems 

The transit vehicles of the 19th century, regardless of 
their motive power, had to compete with all other 
street traffic. This caused accide nts, delays, and 
generally hindered efficient operations. The initial 
idea in the U.S. for a separate right of way was to go 
above the grade. This was first attempted in New York 
in 1868 using cable powered vehicles but never put into 
practical use. In 1879 steam was used to power elevated 
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trains in New York and was followed by Chicago in 1892 
and Boston in 1899. The lapse of time between New York and 
other cities in developing the els can be traced to a 
number of factors including the "wheeler dealer" el 
owners and charges of noise, vibration, health hazards, 
structural damage to adjacent buildings, etc. In the 
1890's electricity began to replace steam power for the 
elevated railways. Els were constructed in Philadelphia 
also but few other cities took this course. 

Going underground was not a practical solution for ste am 
powered vehicles because of the ventilation Problems. 
However. as earlv as 1863 a subwav had been built in 
London but it was not until 1897 that the first opera
tional subway in the U.S. opened in Boston. Its first 
year of operation saw it carry 50 million passengers. 
New York City's first subway line opened in October 1904 
with speeds of 15 miles per hour on local service and 
25 miles per hour on express trains. Before th e end of 
its first y ear o f operation, the subway was carry ing 
400,000 passengers a day. 

New York's subway was soon followed b y Philadelphia and 
Chicago but no other major subways were built in the 
United States until Cleveland in the 1950's, San Fran
cisco 's BART in 1973, and Washing ton, D.C.'s Metro in 19 7 5 . 

7. The Motor Bus 

The introduction of the automobile in the 1890's and its 
further develoPment in the earlv 1900's was a maior mile
stone in transportation history. It was not long before 
the first of the hi gh occupancy gasoline p owe red vehi c l e s 
followed . This honor went to New York Cit y 's Fi f th 
Avenue Coach Company, which, in 1905, one year after the 
openin g of the New York City subway, introd uce d a 24 
passenger double deck bus. The use of the motor bus 
spread slowly, howeve r, in the n e xt decade and was us e d 
mainly as a feeder to trolley lines . The open topped 
double de cke r was also not very popular e xcept in areas 
with continuous good weather. 

A phenome non of the 1 910 de cade was th e advent of 
"jitneys." Jitney s were automobiles ope r ated by private 
individuals which cruised along heav ily us e d trolley 
lines picking up people waitin g at the stops. The price 
was a nickel a ride and enterprising persons were soon 
skimming the cream of the street railway company's rider
ship and p rofits. 

Transit management responde d by demanding regulation of 
jitney s and by 1920 most jitney s were out of business. 
However, the advantages of the motor vehicle to move 
people on constantly improving surface streets was not 
lost on the transit operators. America's love affair 
with the motor vehicle had begun and transit operators 
saw a way to take advantage of this situation. As World 
War I was'. e nding, most street railway companies were 
expand ing into the bus mark e t. 

During the 1920's street railway companies began to use 
buses as r ep lace ment for certain lines or in Place of 
rail extensions. The primary factor was the changing 
cost picture. Laying new tracks on paved streets was 
becoming expensive especially where the lines would be 
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lightly utilized. Streets were more and more being 
paved to provide all weather surfaces for the growing 
number of automobiles. The bus could cover a larger 
service area and routes could be added easily as new 
development took place. As maintenance needs of the 
rail system increased and as patronage on lines decreased 
from the competition of the automobiles, buses found 
increasing use. 

In 1922, fifty transit firms were operating 400 buses. 
By 1931, the numbe rs had grown to 390 firms and 13,000 
buses. Early buses were little more than trnrk bodies 
fitted with a boxlike passenger compartment. In general, 
the vehicles we re underpowered and uncomfortable. It 
was 1927 before the first true "bus" was built, namely 
the Fageol Twin Coach. It had a more powerful engine, 
was built low to the ground with a low entrance step 
and was vastl y superior in comfort and interior 
appurtenance to that then in use. 

An interestin g de velopment during this period was the 
trolley bus. The gasoline motor and transmission still 
had many problems associated with it while the electric 
Proo ulsion s vst em had manv vears of ryroven use. The 
overhead catenarv oower s v stem was in p laces on manv 
streets or c o ul d be installed rather inexpensivelv 
compared to the tracks. Thus was born the trolley bus 
or "trackless troll e y" which combined certain of the 
advantages of the motor bus with the propulsion charac
teristics of the trolle y. 

8. Federal Government Involvement 

The Federal gove rnment's involve ment in highway transpor
tation b e gan in earnest in 1916 with th e passage of the 
Federal-Aid Highway Act of 1916 . This Act was the fore
runner of many following Acts and e stablished the basic 
principle s of the federal-state partnership most of which 
still pr evail today. The Act provided a mere $5,000,000 
for highway p urposes but this amount has increased a 
thousand fold over the years . 

Prior to 1916, the Federal government had begun to take 
a limited interest in motor travel. In 1893 when the 
auto was first used in this country the Department of 
Agriculture spent $10,000 to investigate methods of road 
construction . By 1897, the Office of Road Inquiry in 
the Department of Agriculture was building short sections 
of test road to show good construction methods and the 
benefits thus derived. In 1912 Congress appropriated a 
half million dollars to improve postal roads. 

The decade betwe en 1921 and 1931 saw a great expansion 
of the Fede ral involvement in hi qhwav development. The 
Federal Aid Hiqhwav Act of 1921 enlarqed upon the earlier 
act. In p articular, each state was required to establish 
a hiqhwav department e quipped to carrv out its function 
to the satisfaction of the federal government. Funding 
levels averaged nearl y $100 million a year during this 
period. Great emphasis was placed on paving the main 
rural roads so as to ge t the farmer out of the mud. 
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9. The Depression 

The Great Depression which was triggered by the stock 
market crash of 1929 had a negative impact on public 
transportation. With large numbers of the labor force 
unemployed, the number of work trios decreased. How
ever, most people could not afford the luxury of the 
motor car which had the counter effect of increasing the 
demand for transit. This latter effect outweighed the 
former and stemmed for the time being the overall decline 
in transit use. To some extent it lulled the transit 
operators into believing that all was well in their 
industry. 

Much of the blame for the Depression was aimed at big 
business and it was in this atmosphere that Congress 
enacted a law which has had far reaching impact on the 
transit industry. 

10. Public Utility Holding Company Act of 1935 

An important event in the history of public transporta
tion took place in 1935 when Congress enacted the Public 
Utility Holding Company Act. The aim of the Act was to 
force electric power and petroleum trusts to divest 
themselves of their financial interests in transit com
panies. It was viewed at the time as significant anti
trust leqislation in the pubJic interest. Its long 
term af feet, however, was 'to remove from most transit 
properties sources of both capital and management at a 
time when they could ill afford it. 

The holding companies which, in some cases, owned several 
transit properties, hc1.d been instrumental in the develop
ment of the electrification of street railways. As a 
matter of fact, many of the 8~ectric utilities started 
out as transit properties and turned to selling their 
excess electric power that was not needed for their 
transit operations. Very shortly, as electric power 
became more popular for many residential and industrial 
uses, the transit portion of the business shrank to a 
small portion of the comoany's total operations. · 

In 1931, the public utility holding companies were 
estimated to have controlled about 50% of the bus and 
street-car transit properties that carried over 80% 
of the revenue passengers. (1) 

11. New Highway Development 

Between 1933 and 1941, federal highway aid to the states 
was increased and supplemented with emergency funds which 
averaged 230 million dollars a year. It was during this 
period that federal aid funds were first eligible to be 
used on urban and secondary streets. 

The construction of streets and highways has long been 
used as one way of pumping money into the economy. A 
moderate orocram had beoun durino the latter vears of 
the Deoression and Plans were underwav for a maier inter
citv orooram when World War II erupted. The plans were 
shelved but were revived in the later stages of the war. 
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12. World War II 

The Nation was beginning to emerge from the Depression 
when World War II began. World War II put a tremendous 
burden on the transit properties. With severe gas 
rationing , a halt to automobile production, a vastly 
expanded labor force working two and three shifts, transit 
use increased significantly. The industry reponded as 
best it could. In many cases the rolling stock was in 
poor condition suffering from undercapitalization during 
the depression. However, all available equipment was 
pressed into action and the maintenance facilities 
worked overtime. 

Carpooling also became common during World War II, 
especially for longer trips where public transit was 
not available. During the peak of the war, almost 19 
billion re venue passengers were carried by public 
transportation which was nearly double the previous 
high dur in g World War I. Off-peak transit travel was 
also higher during the war a s the lack of gasoline made 
discretionary travel by car unpatriotic. 

lvorld War II lulled many transit properties into 
a false sense of security. Price and wage controls 
imposed during the War h2.d brought their operating 
costs under control. Extensive use of equipment during 
both peak and off-peak times enabled most properties 
to earn a reasonable profit. However, once the War 
ended and restrictions were lifted, their pre-war 
problems returned with a vengeance. Wages and prices 
spiraled. There was a great demand fo r new cars and 
the auto industry worked overtime to satisfy the demand. 

For a few years after the war, the transit properties 
continued to do well as demand slowly diminished. But 
when auto production began to satisfy demand, the 
decline in transit began to accelerate. 

New equipment was bought but even this did not stop the 
decline. By 1950, five years after the war ended, 
public transportation carried approximately 15 billion 
revenue passengers annually and by 1954 the number was 
down to 10 billion, its pre-war l eve l . 

13. Post War Government Policies 

When World War II ended the government was faced with 
pressures for many new programs, some which had been put 
off by the war and others generated by the War itself. 
Over 13 million men and women served in the U.S. armed 
forc es and the nation felt it owed them a debt. Legis
lation was passed to ben efit the G.I. 's, including free 
schooling and reduced rates for housing loans. The 
American dream of a house in the suburbs on a¼ acre 
lot was not to be denied and thus came the developments 
of Levittown and thousands of other similar developments 
around the major urban areas. These were low density 
developments not suited to the traditional service of 
street railways or motor buses. 
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In 1944, Congress enacted a Federal Aid Highway Act 
which, anticipating the post war growth in traffic, 
created a 40,000 mile Interstate Highway System. The 
system was based upon studies conducted in 1939 and 
again dur.ing the 1 atter years of the war. Al thouqh the 
concept was approved and routes chosen, no new funds for 
construction were provided. No specific funds for the 
Interstate system were authorized until 1952 and then 
only in modest amounts until 1956. The initial matching 
basis was 50-50 and then increased to 60-40. The 
Federal Aid Highway Act of 1956 authorized the 90-10 
matching formula and in conjunction with the Highway 
Revenue Act of 1956 created a Highway Trust Fund to 
pay for the Interstate and other highway facilities. 

In the years following 1956, the major Federal emphasis 
was on highway improvements, in particular the Inter
state Systems. Freeways were built between major cities 
and in many cases within and around urban areas. Almosr 
no attention was given to public transportation which 
was continuing to experience severe losses in ridership 
and greater deficits. 

The decade of the 1960's can be identified as the time 
when manv transit properties went from private to public 
ownership. It was a period of severe financial hardship 
for most private operations, the result of decreased 
demand, decreased service, increased fares, an aging 
fleet, poor maintenance, and general cost cutting 
moves by private management. 

It was a period when government was beginning to awaken 
to the problems of the urbanized areas and to the need 
for a viable and responsive public transportation 
system. A more detailed discussion of this period is 
found in Session III, Legislation and Regulation. 

It was also a period when the primary objective of public 
transportation management switched from that of profit 
making to that of providing a service. This transition 
is still underway today. 

14. Transit Ridership Fiaures (1909-1975) 

•rransi t ridership figures since the turn of the century are 
depicted on Fiqure II-2. The figure is taken from the 
Saltzman, Solomon Study (Ref. 7). The data is shown on a 
logari thmic scale. It is well to quote the authors' dis
claimer on the data. 

"Meaningful data on ridership are difficult to 
obtain and have been poorly presented in past 
studies. Intercity patronage and lack of stan
darized accounting for transfer passengers (the 
definition apparently changed every 5 years) can 
make as much as a 10 to 20 percent difference in 
the number of urban reve nue passenqers. Further
more, the accounting practices of many companies 
are somewhat suspect. Few companies made a 
deliberate effort to count passengers accurately, 
and, oarticularly, those who were experimenting 
with fare structures used imprecise measures of 
countinq based on a guess from the total daily 
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revenue. Statistical sampling to determine 
passenger load and percentage of transfers was 
practically unheard of. Double counting has 
continued to the present day, particularly in 
New York where a large percentage of the national 
transit data is collected. Several points should 
be noted about these data: 
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Minor fluctuations should be disregarded 
because they could have been caused by 
extraneous accounting inaccuracies as well 
as actual passenger trends. 

Data have been plotted on semilogarithmic 
paper to show relative increases and decreases 
in traffic. Often, figures are presented that 
show only a tiny portion of the true picture. 
Almost always they are presented in a linear 
fashion, which gives the observer the e rroneous 
impression that drastic changes have occurred. 

Rapid transit patronage trends have been 
shown separately because their patterns do 
not follow precisely total transit ridership 
trends ." 
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Figure II-2. Trends in Patronage 

Figure II-L shows only revenue passengers. Total passenoers 
are approximately 20-25% higher than revenue passengers. 
The data show the rapid rise in use between 1900 and Werle 
War I and the leveling off and the beginnings of the de rcl ine 
in the 1920's. There were further decreases with the 
beginnings of the Depression, followed by an increase 
during the middle of the Depres sion. Ridership surged 
during World War II and then plummeted after the War. 
Finally, a leveling off took place in the 1970's with a 
small but significant increase occurring in the last 
couple of years. 
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15. 

Several factors need to be considered in assessing these 
trends. 

Between 1900 and 1975, total U.S. population almost 
tripled from 76 million to 218 million. Urban 
population quintupled from 30 million to over 160 
million. 

Auto registration went from almost nothing in 1900 
to over 100 million today . 

In 1900, the six day work week was standard. Today 
the five day work week is the norm. 

In 1900 only 35 percent of all Americans owned the i r 
home. By 1970 this figure had risen to 62 percent . 

Summary 

Public transportation has _been a major factor in the 
development of the United States. For nearly a century, 
between 1830 and 1930 it was a dominant element in 
shaping the nation's urbanized areas. In the 1920's 
as auto transportation swept the nation, public trans
portation became less and less of a factor on the urban 
mobility scene. World War II provided a temporary 
reprieve to the transit industry as gas rationing and 
other restrictions impacted auto use. After the war, 
the economic conditions and government policies 
created severe financial hardships for transit companies 
with resultant decreases in service and passengers. 
Many privately owned properties sold out to public 
agencies. In the 1960's, government policies geared 
toward the plight. of the cities began to provide finan
cial assistance to the publicly owned transit authori
ties. Government policy toward public transportation 
is still evolving. Public transportation has come to 
be recognized as a public service, one vital to the 
well being of the urban community. 
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Session II 

History of Public Transportation 

The Richmond, Virginia Experience(!) 

(1) Source: Excerpted from Traffic Quarterly, October 1976. 





Richmond was incorporated in 1742, and seven years later 
became Virginia's capital. By 1800 there were 5,735 people liv
ing in the city, and by 1910 this rose to 127,628. In 1888 Rich
mond distinguished itself by completing the nation's first elec
tric railway-about 9 miles of track running between the eastern 
suburb of Church Hill and the downtown area. Starting in the 
1830s a series of rail lines was built to connect Richmond to 
other regional centers in the South. As early as 1782 Richmond 
had roads leading to all 13 colonies, reflecting her role as a re
gional center. The city has had a long history of growth and, 
even through. periods of variable economic stability, has grown 
steadily. 

The Data and Method of Analysis 

Two kinds of data were used to trace Richmond's urban 
growth: ( 1) maps showing the roads, railroads, transit lines, and 
in many cases important buildings, and (2) historical docu
ments that described the city during its various phases of growth. 

These data provided a general picture of the spread of urban 
growth in Richmond from 1742 through 1973. To illus~ra~e th~s 
growth, six phases of Richmond's urban development w1thm this 
time span were selected as the basis for analysis. These phases 
were identified by their year of occurrence and were selected 

according to two criteria : (1) the years for which maps and his
torical documents discussing the major features of the city were 
published, and (2) the years that important changes took place 
in the urban development of Richmond. 

Thus 1742 was selected as the first phase because Richmond 
was incorporated that year, and 1742 was also the date of the 
earliest detailed map of the area. 

The year 1859 was selected for the second phase to show the 
urban development of Richmond before the Civil War. Histori
cal records indicated a considerable shift in the central business 
district of Richmond after its destruction in the Civil War; the 
business center moved from Main Street northward to Broad 
Street, 

The years 1877 and 1920 were selected to reflect the city's 
morphology prior to and during the infancy of automobile use . 
Finally, 1928 and 1 973 were selected because use of the motor 
vehicle expanded rapidly between these phases to become the 
predominant mode of transportation. 

The last phase of the analysis ( 1973) brought the study fairly 
up to date because changes in urban form develop very slowly. 
However, an outerbelt freeway system did not exist in Rich
mond at that time. 

Identification of the place and limits of the city's growth for 
each phase was a matter of judgment. It was considered that the 
location and number of streets, as well as their network limits 
for a given year (or phase), would indicate the areas and exten
sions of land development. The city's initial public transit routes 
and later extensions to the transit route system aided in the de
tection of more densely populated areas. In addition , clues from 
the historical documents filled gaps in the information deduced 
from the maps and helped in making judgment decisions. 
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Results and Discussion 

Figure 1 shows the areas and limits of Richmond's urban de
velopment for the six phases. The streets and highways shown on 
the figure are from a 197 3 map of Richmond. Th.e concentric 

DEVELOPED AREAS 

- 1742 

- 1a•~ 
111111111111877 
~ 1820 

132] 1928 

1 I 1973 

Figure 1. Zones of chronological development for Richmond, Virginia, 
1742 to 1973 

zones in Figure 1 were drawn so as to contain the areas that were 
developed previously, except where isolated growth occurred. 

In 1742, Richmond's only urbanized development, as indi
cated, was a small one-half mile square area bounded by Broad 
Street on the north, the James River on the south, 19th Street 
on the west, and 25th Street on the east. By 1859 urban growth 
had extended in an east-west direction about 1 mile in each of 
these directions and the major streets in the city were the road 
to Williamsburg to the east, a path to the Indian country to the 
west, and a trail southward into Chesterfield County. The ma
jority of travel was east-west, stimulating the eastward and west
ward extension of the city before its development in a north and 
south direction. Some growth in the northern and southern di
rection, however, had occurred by 1859, although no single ar
terial formed a north-south axis at that time. 

From 1742 to 1859 the development of Richmond can be 
characterized as compact. Although most growth occurred in an 
east-west direction, the total distance from the eastern to the 
western boundaries of built-up area did not exceed 2 miles. The 



southern extension of the city was hampered by poor and inter
rupted bridge crossings over the James River. 

By 1 877 urban growth occurred mostly toward the west of 
the city. The central business district had migrated toward the 
west and north from its location before the Civil War, making 
the western and northern parts of the countryside especially 
accessible to the new downtown area. However, the new down
town area was located to the west of the Shockoe Valley, a siz
able barrier to cross in order to reach downtown if one were 
located in the eastern part of the city. The south axial growth 
took place along Hull Street and Midlothian Turnpike south of 
the James River. 

Like the eastern development of the city, this southern 
growth was much more limited than along the western and 
northern laterals. Access to downtown was still restricted by the 
low availability of bridges across the James River for those re
siding in the southern part of the city. 

The northern extension of urban development to 1877 was 
quite restricted, but by 1907 it became a major focus of develop
mental activity. Most of this new growth took place along Brook 
Road and Chamberlyn Avenue and until 1920 the northward 
extension of the city was spearheaded in its outward thrust along 
these two roads. The western arm stretched outward in a band 
that was bounded to the north by Broad Street and to the south 
by Cary Street, the first major street north of the James River. 

From 1742 through 1920, Richmond developed into a sizable 
city. Throughout this period the newly developed areas were 
primarily extensions of already existing 'developed areas. Thus, 
most of the growth extended from the city core outward along 
major transport corridors or arterials into the countryside-typi
cal of both the compact and lateral growth (stages 1 through 4) 
shown in Figure 1. 

By 1928, however, a new phenomenon occurred : urban 
growth appeared that was separated from earlier development 
by open land. For the first time developed areas appeared that 
were not contiguous to any other developed area of the city. Two 
of the enclaves were located in the northern section of the city, 
one on Brook Road, the other farther west, just off Parham 
Road. Both had direct access into the downtown area. The third 
was located just across the James River in the western end of the 
city. By 1940 the pattern of separate, suburban developments 
became even more pronounced and by 1 950 major isolated areas 
of growth appeared south of the James River. From 1940 through 
1966 development occurred in vacant areas between recently 
developed areas and the older core, especially in the southern 
area of the city. By 1973 development once again was moving 
outward, pushing the city farther into the countryside. This 
trend in growth, however, was not centered on the downtown 
area since it took place northward, westward, and southward a 
considerable distance from the city core. Eastern development 
was noticeably truncated even as late as 1973. 
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Public Transit 

After the Civil War, Richmond's geographical growth was 
rapid. Beginning in 1 877 the city developed along a pronounced 
east-west axis through the downtown area. A comparison of Fig
ure 1 and 2 reveals the relationship between the growth of the 
city and its public transit routes. In 1877 the only transit route 
connected the eastern part of the city to the western side. By 
1 888 the transit system was fairly extensive, and by 1 go 1 it had 
major east-west and north-south axes. In 1g14 the transit net
work was extended toward the west of the downtown area. Ex
tensive development appeared in this same area by 1920. Growth 
in the south of Richmond by 1920 took place along streets that 
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Figure 2. Public transport routes in Richmond 

were public transit routes in 1914. Northward extension of the 
transit network was not well developed in 1 g 14, but by 1920 
the total system had broad geographical coverage, including a 
new route centered on the extensive urban development north 
of downtown Richmond. In the western sector the public tran
sit route was extended farther by 1920, as considerable urban 
growth had taken place there. Within the southern and eastern 
sectors extension of transit service was limited, as was urban 
development. 

After 1 920 the growth of the city did not parallel the location 
of public transit routes. The automobile had begun to mold the 
growth of the city and the paths of travel became dispersed. 



CONCLUSION 

Richmond's geographical growth and the development of its 5 
transport routes have occurred hand-in-hand. This is especially 
noticeable from 1877 through 1920 when the public transport 
system was the major form of transportation in the city. Growth 
during this era took its most explosive form along two major 
arterials: one north-south and the other running east-west. The 
crucifix form of urban growth was especially dominant during 
this time span. Prior growth had been restricted to the central-
city area at the intersection of the two major arterial routes. Af-
ter 1920 the urban growth in Richmond dispersed rapidly, filling 
in the interstitial areas between the major axes and extending 
the frontier of the city in all directions. As early as 1928, leap-
frogging of areas of development occurred. 

Questions - II 

1. Was Richmond's growth pattern typical of North American 
cities? 

2. How does the growth pattern differ for western cities? 

3. What conclusions does the article make concerning growth 
and public transport routes? 
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Objectives of Session III 

To understand the role of government in public trans
portation in its right to regulate by legislation 

To be aware of the types of regulations and the 
agencies who administer them on the local, state, 
and federal levels 

Synopsis of Session III 

This session examines the involvement of local, state, 
and federal governments in public transportation by a review 
of past and present regulations and legislation. 
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SESSION III 
PUBLIC TRANSPORTATION LEGISLATION AND REGULATION 

1. Introduction 

The regulation of public transit has had and continues to 
have an important impact on puhlic transportation. A brief 
discussion of the history of the regulation of passenger and 
freight transport is presented including the changing philoso
phy which has brought us to today 's l egislatio n. 

2. Early Regulation 

Transit regulation is as old as the transit industry. When 
omnibuses first appeared in London, their drivers were sub
ject to arrest for picking up or discharging passengers. 
Thi s was soon rectified with the passage of the Stage Car
riage Act in 1832 which required the drivers and conductors 
to be licensed. This Act was the forerunner of a continuous 
stream of transit legislation and regulations. 

Most U.S. transit regulation in the 1800's was developed and 
administered by local jurisdictions. It was in the form of 
granting franchises to private profit making companies to 
provide service within a given area. In general, the regula
tions established fares and areas of operation and was 
geared to protecting the transit operator from outside 
competition. There was little or no state or Federal legis
lation during the first half-century of our urban transit 
industry. 

In the period after the Civil War, the railroads vastly 
expanded their system. They also instituted many dis
criminatory and monopolistic practices in their treatment 
of customers. Small shippers were charged full rates 
while large shippers could bargain for lower rates. Other 
abuses took place which forced Congress to take action and 
resulted in the Interstate Commerce Act of 1887. The Act, 
which has since been amended numerous times, was largely 
an anti-monopoly act. It did littl e to affect urban public 
transport but it did set a precedent for Federal involve
ment. 

The Hepburn Act of 1906 further strengthened the ICC's 
authority by making Commission orders binding and providing 
fines for failure to comply. the Commission was also 
given the authority to prescribe maximum rates. The act 
extended jurisdictions to non-rail carriers for the first 
time, in particular to oil pipelines. It also made it 
illegal for a railroad to transport products which they 
produced or had an interest in with the exception of lumber. 
This anti-trust aspect was to reappear in 1935 with regard 
to public transport in the Holding Companies Act. 

During World War I, the railroads were taken over by the U.S. 
Government when they were unable to effectively coordinate 
their own activities in support of the government's war needs. 
During the period from 1917-1919,the railroads were forced 
to cooperate, and the government dictated rates and guaranteed 
a profit. During this period, the government sunk over 1.5 
billion dollars into the railroad system to update, integrate 
and operate the system. This was an early and significant 
effort in Federal Government transport subsidy. 
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The Transportation Act of 1920 resulted ,in the return of 
the railroads to private ownership. It also marked a 
change in government philosophy away from a policy of 
enforced competition to one of positive control. The 
idea was to increase the financial health and the 
adequacy of transport services. The ICC was instructed 
to provide just and reasonable rates which allowed a 
"fair return on a :!;air value." Railroads were also 
allowed to consolidate or ac~uire other lines for 
purposes of efficient operations . 

3. Pre-World War II Regulation 

a. State Regulation 

As highways and streets improved, the number of freight 
shippers using trucks grew. In general, state regula
tion of motor transport preceeded the Federal legislation. 
All states have a regulatory body with jurisdiction over 
intra-state carriers. These bodies go under different 
names and have differing powers in each state. They are 
often called public utility commissions or public service 
commissions. For many such bodies, transport regulation 
is a small part of their responsibility. In general, 
such bodies have the power to regulate entry, to estab
lish rates and to specify accounting, reporting, safety, 
and insurance requirements. 

Passenger service by bus was regulated shortly after 
World War I and existed in most states by 1930. Much of 
this regulation was aimed at protecting the street and 
urban railway companies from competing modes. 

b. Federal Regulation 

The Motor Carrier Act of 1935 brought the motor carriers 
under the ICC. The Act established entry controls, set 
up provisions for determining rates and other conditions 
governing operators. 

Carriers local in character, such as school buses, taxis and 
trolley buses were exempted. Additionally, vehicles trans
porting passengers and property wholly within a municipality, 
between contiguous municipalities, or within a zone adjacent 
to and commercially contiguous to a municipality were 
exempt. This cut down the scope of regulation and gave 
recognition to the fact that state regulatory procedure 
was quite highly developed. 

The 1935 act r e cognized th e authority of state regulatory 
bodies by denying ICC jurisdiction over intrastate carriers. 
It also allowed the establishment of "Joint Boards" in 
situations that involved three or less states. An example 
of the latter is the Washington (D.C.) Metropolitan Area 
Transit Commission (WMATC) which regulates transit in the 
District of Columbia and surrounding areas of Maryland 
and Virginia. 

c. Holding Company Act of 1935 

A major piece of legislation affecting public transportation 
was enacted in 1935. The Holding Companies Act of that year 
placed severe restrictions on public utilities or related 
holding companies from owning and operating public transit 
services. Many of the public utilities had started as 
street railway operations and then found it more profitable 
to sell their excess electric power. By 1935 their public 
transport operation was a small part of their business and 
increasingly an unprofitable one. 
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The legislation was meant to be anti-trust and in the 
public interest. However, the utilities had been able 
to provide a reasonable level of transit service because 
of their overall operation and their ability to easily 
raise capital. They also were able to bring to bear good 
management practices. This was soon lost as most utilities 
quickly sold off their public transit holdings. Less than 
five utility owned properties currently exist and all should 
be divested in the next few years. This legislation can 
be cited as adding to the financial woes and demise of the 
private transit industry during the last four decades. 

4. Related Highwa~gislation 

The advent of the automobile in the 1890's brought enactment 
of various laws and regulations governing its use as well as 
affecting the roads over which it traveled. State laws were 
establishing licensing and registration procedures 
and also creating "rules of the road." The Federal govern
ment got involved to a very limited extent in the 1890's 
when Congress approved $10,000 for the Department of 
Agriculture to investigate methods of road construction. 
It resulted in the creation of the "Office of Road Inquiry." 
Short test sections of road were built in 1897 to display 
recommended construction procedures. In 1912, Congress 
appropriated one-half million dollars to assist the states 
in improving postal routes. This was a pilot program for 
later federal aid highway legislation. 

a. The Federal Aid Highway Act of 1916 

The Federal Aid Highway Act of 1916 established the federal 
aid program and the basic federal-state relationships which 
exist to this day. The states were given the responsibility 
of selecting routes for improvement, designing routes, 
setting priorities and annual programs and operating 
completed facilities. These responsibilities were subject 
to Federal approval and control. The Act renamed the 
Office of Road Inquiry as the Bureau of Public Roads. The 
Act created a funding formula among the states and established 
matching ratios. 

b. The Federal Aid Highway Act of 1921 

This Act added significantly to the earlier legislation. It 
required each state to establish a highway department to 
carry out its activities in order to be eligible for 
Federal Aid. It also limited the size of the system 
eligible to Federal Aid to 7% of the total state highway 
mileage and further established a system of main roads 
eligible for such aid. It changed the matching formula 
in states having a large amount of Federal land. 

c. Federal Aid Legislation 1921-1930 

During these years, the main thrust of highway legislation 
was to increase the amount of Federal Aid available. 
During this decade the average funding level increased to 
over $100 million annually. Most of this money went to rural 
areas to get farmers "out of the mud." 
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d. Federal Aid Legislation 1930-1940 

Further increases in Federal Aid occurred during the 
Depression. Annual funding levels averaged 230 million 
dollars. In 1934, the Highway Act provided that 1½% of the 
state's annual apportionment could be used for planning. 
This was later amended to include research, development 
and safety as well. In 1938, specified urban and secondary 
roads also became eligible for Federal Aid funds. 

In 1939 the Bureau was transferred from the Department of 
Agriculture to the Federal Works Administration and renamed 
as the Public Roads Administration. 

5. World War II Period 

The War put a halt to new highway programs for a five year 
period of time. However, in 1939 a report had been issued 
by the Bureau of Public Roads recommending the creation of 
a nationwide system of interstate highways. By 1944, with 
the end of the war in sight, new studies by Public Roads 
and the states reconfirmed this recommendation and resul ·ted 
in the enactment of the 1944 Federal Aid Highway Act. 
The Act created a 40,000 mile interstate highway system to 
be designated by the states with Federal approval. However, 
no new funds were authorized for construction. 

6. Post World War II Period 

In 1949 the Public Roads Administration was transfered to 
the Department of Commerce and once again was known as the 
Bureau of Public Roads. During the decade after the War, 
Federal Aid authorization rose rapidly and amounted to 
$700 million in 1956. 

In 1952, limited funding was specifically earmarked for the 
interstate system first on a 50-50 matching basis and later 
on a 60-40 matching ratio. 

The Federal Aid Highway Act of 1956 can be considered lano
mark legislation. Along with the Highway Revenue Act of 
1956, it established the basic financial design, and opera
tional practices for the Interstate system. It changed the 
matching ratio to 90-10 and authorized the funds :over a 
long period. The Acts also created the Highway Trust Fund 
as a financing mechanism with highway user taxes going into 
the fund. Two years later in 1958, all highway Federal ~id 
highway legislation was codified as Title 23 - Highways, 
U.S. Code. 

7. Related Legislation 

a. Federal Housing Legislation 

A major post-war factor contributing to the decline in 
transit use was the housing policies of the Federal 
Government which promoted the exodus from the central 
cities to the suburbs. Two important pieces of legisla
tion in this regard are: 

1) Federal Housing Administration Loan Insurance Program. 
This program provides insured mortgage financing for the 
construction, purchase or repair and rehabilitation of 
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one-to-four faJl)ily hoJ[leS, lt was designed to help 
families undertake home ownership on a sound basis. 

~) Veterans Ad~inistration Loan Guaranty Program. 
This program provides loan guarantees to assist veterans 
in obtaining credit on favorable terms for purchase, 
construction, repair alteration, or improvement of homes. 
The assistance provided consists of guaranty or insurance 
of loans made by private lenders to veterans of World 
War II, the Korean Conflict, and those who served on 
active duty after January 31, 1955. In rural areas, 
small cities, and towns, where private credit is not 
generally available for guaranteed or insured loans, 
the Veterans Administration may make loans directly to 
veterans. 

Combined with other factors such as the growing decay of 
the center cities, increased mobility provided by the 
auto, and an extensive urban highway network (and its support), 
the legislation increased the opportunities for Americans 
to live in the suburbs. Person trips to and from the suburbs 
were made by auto instead of transit. The dominance of auto 
travel exists today. 

b. The Housing and Urban Oevelopm·ent Act of 1961 

The Housing and Urban Development (HUD) Act of 1961 
represented the Federal government's first financial 
assistance to public transit. Although the Act was 
primarily oriented towards housing and urban renewal, it 
did contain several provisions related to transit. 
These included: 

25 million dollars for transit demonstrations 

Transit planning was required to be a part of 
federally funded urban planning programs (701 
planning funds) 

50 million dollars in loans was made available 
through the Home Finance Administration for 
mass transportation projects. 

This modest program set the stage for more major programs 
which followed. 

~, Federal Aid Highway Act of 1962 

The 1962 Act represented evidence of the growing under
standing in Congress of the plight of cities concerning 
transportation. The Act required that urban areas of 
50,000 or more initiate a cooperative, comprehensive, 
and continuous (3C) transportation planning process 
including public transportation. Projects not complying 
with this procedure would not be ·eligible for federal 
funds after 1965. 

In that same year, an Urban Mass Transportation bill was 
introduced into Congress but lacked the necessary votes 
for passage. However, the tide was beginning to turn as 
a coalition of central cities, labor and the transit 
industry began to flex their collective muscle. 
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d. The Urban Mass Transportation Act of 1964 

This Act created within HUD the Urban Mass Transportation 
Administration. It signalled a recognition by Congress 
that the country's transit systems needed help if they 
were to improve their services and avoid further finan
cial troubles. The Act provided the first capital grants 
for transit and authorized funding of up to 1.2 billion 
dollars over a 7 year period. The Act had three major 
objectives: 

To preserve and improve existing transit services 

To improve mobility 

To assure that transit services support orderly 
development and improve environmental conditions. 

Although a large amount of money was authorized, only a 
portion was actually obligated. Between 1961 and 1966 
approximately $375 million in federal funds was spent for 
mass transit while during the same period over $24 billion 
went towards highways, waterways, and airports. (1) 

e. The Urban Mass Transportation Act of 1966 

When President Lyndon Johnson signed the 1966 Act, he was 
quoted as saying, "When I consider the problems this bill 
is trying to cope with, I am thankful that I work at home." 
The 1966 Act amended the 1964 Act and proviaed funds for 
first time planning, engineering and design, management 
training and for new systems studies. The law included 
strict local planning requirements and labor protective 
provisions (Section 13 c). The Act also established a 
research, development, and demonstration program and pro
vided financial assistance for technical studies and train
ing. 

The 1966 amendment put the funding program on a sounder 
basis providing $150 million dollars annually between 1967 
and 1969. 

f. High Speed Ground Transportation Act of 1965 

This Act authorized a 3 year, 90 million dollar research and 
development program to investigate the feasibility of high 
speed ground transportation in densely developed urban 
corridors such as the Northeast Corridor. 

g . Departme nt of Transportation Act of 1966 

This Act created the Department of Transportation bringing 
together a number of modal agencies. Mass transit remained 
at HUD but a study was initiated to determine where mass 
transit should be located. In 1968, the President's 
Reorganization Plan 2 transferred most of the functions and 
programs of the 1964 UMT Act from HUD to DOT. It also 
established the Urban Mass Transportation Administra-
tion (UMTA) putting it on an equal footing with the Federal 
Highway Administration. Another aspect of the 1966 act was 
the establishment of Section 4(f) environmental protection 
measures. 
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h. Federal Aid Highway Act of 1968 

The Federal Aid Highway Act of 1968 established the Urban 
Area Traffic Operations Improvement Program (TOPICS) and the 
fringe parking program. Both programs had important elements 
related to highway oriented transit improvements. For 
example, bus bays, bus shelters, and bus hardstands were 
eligible TOPICS items. 

The Fringe Parking Program is contained in Section 137. The 
approved parking facilities must be located and designed 
in conjunction with existing or planned public transporta
tion facilities. 

i. National Environmental Policy Act of 1969 

This Act although not directly related to transit has 
·significantly impacted the development and funding of urban 
transportation facilities. It requires the preparation of 
environmental impact statements for all major federally 
funded projects. 

j The Urban Mass Transportation Assistance Act of 1970 

The Urban Mass Transportation Assistance Act of 1970 
amended the 1964 act and offered long-term financing 
for expanded public mass transportation. It outlined a 
Federal commitment for the expenditure of at least $10 
billion over a 12-year period. It specifically authorized 
$3.1 billion for capital grants to states and local 
governments. 

k. Federal Aid Highway Act of 1970 

The Federal Aid Highway Act of 1970 estab lished the 
Federal Aid Urban System. Routes to be placed on this 
system must be selected on cooperative terms by local 
officials and State highway departments based on an urban 
transportation planning process. In the Federal Aid 
Highway Act of 1970, special provisions were included that 
permitted funds apportioned to the states from the Highway 
Trust Fund to be used for public transportation related 
purposes, such as exclusive or preferential bus lanes, bus 
stops, loading and unloading facilities, bus shelters, and 
similar bus ancillary facilities. (Section 142) 

The purpose of Section 142 was to encourage the develop
ment, improvement, and use of pub lic mass transportation 
systems operating motor vehicles (other than on rail) on 
Federal aid highways for the transportation of passengers , 
so as to increase the traffic capacity of the Federal aid 
systems for the movement of persons . Eligible items on 
any Federal aid system include the construction of exclu
sive or preferential bus lanes, highway traffic control 
devices, bus passenger loading areas and facilities 
(including shelters), and fringe and transportation corri
dor parking facilities to serve bus and other public mass 
transportation passengers. 

In addition, Department of Transportation could, beginnin~ 
with fiscal year 1975, approve the purchase of buses, and 
beginning with fiscal year 1976 approve the construction, 
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reconstruction, and improvement of fixed rail facilities, 
including the purchase of rolling stock for fixed rail, 
except that not more than $200,000,000 of all sums appor
tioned for the fiscal year ending June 30, 1975, under 
Section 104(b) (6) shall be available for the payment of 
the Federal share of projects for the purchase of buses. 

1. The Federal Ai d Highway Act of 1973 

The Federal Aid Highway Act of 1973 represented a major 
change in policy by permittins certain of the basic 
program authorizations to be used for the full range of 
public transportation capital costs, including rail rapid 
transit. The act, for the first time, combined in one 
legislat ive action the enactment of policy and funding 
l evels for both the Federal Aid Highway Program and the 
Urban Mass Transportation Program. It provided an addi
tional $3 billion from general funds in increasing the 
contract authority to $6.1 billion for the Urban Mass 
Transportation Capital Grant Program, and it increased 
the Federal share of net project cost (that cannot be 
reasonably financed out of revenues) from two-thirds to 
80 percent. Furthermore, it authorized $780 million per 
year for the Federal Aid Urban System, to be spent on 
either highway or public mass transportation projects for 
fiscal year 1974, and $800 million for each of the next 
2 fiscal years. During fiscal year 1975 up to $200 
million of what is spent for the purchase of buses may be 
paid for out of the Highway Trust Fund, and in fiscal 
year 1976 any authorized project (bus or rail) may be 
paid for out of the Highway Trust Fund up to the total of 
$800 million for all projects. Finally, the act permits 
state and local governments, with the concurrence of the 
Secretary of Transportation, to substitute in an urban 
area a rail transit project or other transit improvement 
for a nonessential Interstate Highway project with 
financing from general revenues. 

The Act also established the Rural Highway Public Trans
portation Demonstration Program (Section 147). The 
purpose of the Act is to encourage the development, 
improvement, and use of public mass transportation systems 
operating vehicles on highways for transportation of 
passengers within rural areas and small urban areas, and 
between such areas and urbanized aras, in order to enhance 
access of rural populations to employment, health care, 
retail centers, education, and public services. It 
authorized $15,000,000 for the fiscal year ending 
June 30, 1975, and $60,000,000 for the fiscal year ending 
June 30, 1976, of which $50,000,000 shall be out of the 
Highway Trust Fund. The Act directed Department of Trans
portation to carry out demonstration projects for public 
mass transportation on highways in rural areas and small 
urban areas. 

m. The National l-'ctss Transportation Assistance Act of 1974 

This is the most important piece of legislation in the 
public transportation arena. It amended the 1964 UMTA act 
and authorized for the first time the use of Federal funds 
for transit operating assistance. Almost $4 billion of 
the $11.8 billion authorized over the next 6 years is 
allocated to urban areas by a formula based on population 
and population density. These funds so allocated can be 
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used for either capital or operating assistance. Of the 
remaining $7.8 billion, $7.3 billion is available for 
capital assistance at the discretion of the Secretary of 
Transportation, and $500 million of that amount is for 
rural mass transportation. 

n. Federal Aid Highway Acts of 1975 and 1976 

The 1975 program authorized funds of $7.8 billion, the 
largest amount in the history of the federal-state high
way p1.-ogram. Similar funding levels were continued for 
two more years in the 1976 bill. The 1976 act also 
created a 19 member National Transportation Policy Study 
Commission to study the nation's transportation needs. 

8. Rules and Regulation s 

~n 1975 and 1976, the Department of Transportation 
issued a number of rules and regulations whic~ estab
lished policies related to previous legislation. 
Several of the more iIT',,0rtant issuances are su!l'r.a.riz25 
below . 

a. Charter and Schoo l Bus Operations UMtrA, April 1, 1976 

These regulations were de signed to ensure that capital 
and operating assistance made available under UMTA 
statutes are not used in support of charter bus operations. 
The regulations specify that the grantee of UMTA projects 
will not operate charter service outside the urban area in 
which it provides regular service. 

A seoond part of these regulations puts limitations on 
the transportation of school students by federally 
assisted operators when they are in direct competition 
with private school bus operators. Both parts of the 
regulation are aimed at prohibiting unfair competition 
to the private operator by federally funded public 
transportation authorities . 

b. Joint Regulations , Transportation System Management, 
1975 

On Seotember 11, 1975, Department of Transportation 
issued requlations governing =ban transportation 
planning under the FHWA and UMTA. The regulations 
specified that the urban transportation planni~g process 
shall include the development of a transportation system 
management (TSM) element and a long range element. This 
is the first time that a formal requirement for a TSM 
has been included in the urban transportation planning 
process. 

The regulations identified the purpose of the TSM as 
follows: 

1) ProvidP. for the short range transportation needs 
of the urbanized area by making efficient use of 
existing transportation resources and providing 
for the movement of people in an efficient manner. 
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2) J;dentify traffic engineering, public transportation 
regulatory, pri~ing 1 management, operational, and 
other improve ments to the existing urban transporta
tion system not including new transportation facili
ties or major changes in existing facilities. 

The responsibility for de veloping and coordinating the 
TSM plan has been assigned to the Metropolitan Planning 
Organizations (MPO) for e ach urbanized area. The joint 
regulations have stimulate d much discussion in terms of 
how they may be carried out and how public transit fits 
in. The roles of the various urban transportation 
agencies in the process are still being determined. What 
is certain is that local transit operators are part of the 
planning process. 

c. Urban Transportation Programming for Elderly and 
Handicapped, UMTA/FHWA, April 30, 1976 

Regulations were issued effective May 31, 1976 concerning 
project approvals under various UMTA grant programs. The 
regulations required that the p lanning process show 
special efforts in providing facilities and services that 
can be used by the elderly and handicapped (E & H). The 
annual element of the TIP must contain projects or project 
elements for the E & Hand s pecifically, wheelchair users 
and the semiambulatory. By September 1, 1977, reasonable 
progress must be shown in implementing previously pro
grammed projects. 

Project approval was contingent on acceptable performance 
on the above i terns. 

d. Major Urban Mass Transportation Inve stments - UMTA, 
September 22, 1976 

On September 22, 1976, UMTA issued a policy statement 
concerning transportation investments in major urban areas. 
The policy recognized the inability of UMTA to fund all 
capital grant applicants particularly those requesting new 
fixed guideway systems. The policy stressed the need to 
consider combinations of transit modes and technologies 
appropriate to the service requirements of specific 
corridors. It requires major fixed guideway s ystems to 
be implemented incre mentally with priority give n to the 
most imrned i ~te needs of the locality. 

e. Paratransit Se rvices - UMTA, October 20, 1976 

A proposed policy was issued by UMTA on October 20, 1976 
concerning paratransit s e rvices. The thrust of the policy 
was to provide a rnechnisrn for UMTA to assist the various 
paratransit services without subjecting paratransit 
operators to the regulations and prov isions normally 
associate d with UMTA grants. In particular Section 3(e), 
which aims to avoid competing services and Section 13 c 
which p e rtains to labor o rotection would not be applied. 
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9. state and Local Legislation and Regulation 

The basic operations o;f publ,i..c transportation agencies is 
largely governed by state and local legislation and regu
lations. Each state and local area differ in their 
specific rules, but a general pattern is common to all. 

a. Transit Authorities and Districts 

Specific state legislation is usually necessary to estab
lish special purpose districts for various public purposes. 
This is true for public transportation. The legislation 
provides the legal framework which permits the creation 
of transit districts or authorities. It specifies the 
geographical area covered and the manner of financing and 
operation. The transit district or authority is the 
agency which operates the service. 

Where two or more states are involved in the creation of 
a transit system (WMATA in the Washington, D.C. area, 
Bi-State in St. Louis, PATH, etc.) Congressional action 
as well as state approvals are required. 

b. State and Local Regulation 

State and local regulatory bodies are empowered to 
regulate most aspbcts of the private transit operation, 
particularly with regard to fares and service. A typical 
regulation states that the body has jurisdiction over 
"services where a motor vehicle and driver are used on a 
for hire basis in the transportation of persons and 
baggage ovEr either a fixed or variable route." Publicly 
owned carriers are not regulated by the state agencies 
except for vehicle safety and driver licensing. 

The areas subject to regulation for the private operator 
were recently summarized by Wolfington (8) and are as 
follows: 

1) Rates and fares. The regulatory body must pro
tect the public interest and is, therefore, interested 
in monitoring the (a) amount charged to the public, (b) 
quality of service, and (c) reasonableness of compensation. 
The control over the rates and fares is exercised by 
requiring either the filing of rates and fares for infor
mation purposes or the filing of rates and fares by way 
of application for approval of changes. Normally, the 
basis of approval or rejection of rates is related to the 
maintenance of a predetermined rate of return. In most 
instances, the fares of the carriers also prevail ~ where 
the rate is determined on a passenger basis rather than on 
a charter group basis. 

2) Insurance. Normally, the regulatory body stipulates 
a minimum level of insurance coverage in the areas of 
liability, collision, and property damage and requires 
some evidence of such coverage. For instance, the California 
Public Utility Commission sets forth rules requiring that 
certain carriers of passengers provide adequate protection 
against liahility imposed by law on such carriers for the 
payment of damages for personal injuries, includinq deat:1 
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resulting therefrom, and damage to or destruction of the 
property. In most instances, private operators will 
ar~ange insurance coverage greater than that required by 
regulatory bodies. 

3) Equipment. A basis commonly used by regulatory bodies 
to distinguish v?rious services and to determine jurisdictional 
control is the passenger capacity of the vehicle. Often, 
the passenger capacity is a criterion for classification 
and as such can trigger a further degree of control related 
to vehicle specification, safety standards, and color. 
Vehicle specifications and safety standards may include 
requirements related to factors such as the number of doors 
on the vehicle, warning lights, and adherence to federal 
safety standards. 

4) Drivers. The most common element of regulation over 
drivers is related to driver licensing. In some instances, 
a driver must pass both a written test and a road test if 
a specific designation such as chauffeur is required on 
the license. In most instances, the operator will independ-
ently require a physical examination and some record of 
former employment and drive experience (i.e., accident 
experience and traffic violations). 

5) Routes. Control over routes is generally restricted 
to the common carriers operating on fixed routes pursuant 
to a certificate of public convenience and necessity. In 
that instance, the exercise of control may include a review 
of the proposed method of operation, proper inspection of 
the vehicle, a detailed description of the route, and fares 
related to the movement of persons along that route. In 
the area of variable routes, control is normally limited 
to the description of boundaries within which persons can 
be picked up and discharged at any point. 

6) Licensing and taxes. Normally, the public transporta
tion carrier or operator or both must be properly licensed 
and registered as such with the regulatory body and further 
must make visible such licensing and registration through 
a permit, or markings on the vehicle. 

7) Fees. It is not uncommon for a public utility 
commission or regulatory body to impose a fee or tax on 
public vehicles operating over defined regular routes. In 
most instances, those public vehicles operating on variable 
routes are not subject to a joint metropolitan area authority 
or airport commission. 

8) Accounting. A regulatory body that exercises a hi g h 
leve~ of control will often require that operating and 
financial statements be filed in a form and format it pre
scribes. In addition, it retains the right to audit the 
records of the operating entity. The extent to which there 
is an accounting requirement is generally proportional to 
the extent of control of the other areas that are subject 
to regulation. 

9) Entry cdntrol. Entry control generally relates to 
the number of vehicles, financial responsibility and fitness 
of proposed operator, and monopoly atmosphere with respect 
to service territory. In most instances, the degree of 
control exercised is greater with airport commissions and 
the regulatory bodies of public transportation operators 
traveling over defined, fixed routes. There is no common 

III-12 



10. 

degree of enforcement of such control, and the control over 
factors such as the number of vehicles is normally exercised 
at the city and county levels. 

A summary of the areas subject to regulation by various 
state and loc al regulatory bodies is contained in Table III-1 

Table III-1. Jurisdiction of State and Local Regulatory 
Bodies 

Regulatory Dody 

State 
Public utility com mi ssion or 

state corpo r ::ition commission 
Department nf motor vehicles 
Airport ~ommission 
Secretary of state 
Dcpartn1~11t of transportation 

County 
Department of motor vehicles 
Public utility <'Ommission 
Airport commission 
Department of transportation 

Cit y 
Department of motor vehicles 
Poli ce depart ment 
Taxi commiss io:1 
Airport commission 
Department of transportation 

Joi nt metropolitan commission 
Port authority 
Area t ransit commission 
Airport commission 

Areas Subject (() Regulation 

Rates 
and Insur- Equip -
Fares ance m c nt 

X 

X 

X 

X 

X 

Note: x indicates the ;uea that is sub1ect to regul,mon by the regulatory t,ody. 

Source: Ref. 8 

Summary 

Llcens-
in11: and A ccount- Entry 

Drivers Route Taxes Fees ing C.:ontrol 

X 

X 

X 

X X 

X X 

X 

X 

X 

X X 

X 

X 

Legislation and regulation affecting urban public trans
portation has changed dramatically, especially in the 
last two decades. The transit industry has gone from one 
of largely private ownership to one primarily operated 
by public authorities. This change in ownersnip has been 
followed by a change in governmental policy which now 
recoqnizes the public service attributes of public trans 
portation. Legislation and regulation to carry out this 
new philosophy has resulted. It is doubtful that we have 
reached an equilibrium point. These changes are like l y 
to continue for the next s everal years as the federal, 
state, and local governments struggle to reach a satis
factory balance in their transportation policy. However, 
it appears clear that public transportation will continue 
to gain credence in becoming a viable alternative to the 
private automobile in most urban communities. 
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Senate 
, Levislatil'e da11 of Mondai,, Januar1110, 19?'1 ) 

Bv Mr. WILLIAMS (for himself 
"and Mr. KENNEDY): 

S. 208. A bill to amend the Urban Mass 
Transportation Act of 1964 to extend the 
authorization for assis'tance under such 
act, and for other purposes; to the Com
mittee on Banking, Housing and Urban 
Affairs. 

projects, revisions to the Urban Mass 
Transportation Act a.re vitally ,.needed. 

New authority for d{scret!onary grants · 
for the acquisition of capttal equipment 
and facilities to purchase new buses and 
1·elated equipment, to rehabilitate or ex
tend existing rail systems a.nd construct 
new fixed guldeway systems 1s of the ut
most necessity. After years of pla.nntng, 

NATIONAL MAss TRANsPoaTATioN AssxsTANcE recent Federal decisions have been made 
ACT oF 

1977 to assist 1n the continuation of new im-
Mr. Wfi.,I.,IAMS. Mr. President, during porta.nt mass transit projects in cities 

the past 5 years, Federal assistance to such as Atlanta, Detroit, Baltimore, 
mass transportation has begun to show Miami, and 1n northern New Jersey. 
positive results on the welfare and ·vi- These decisions involve multiyear fund 
tallty of our Nation's urban areas. The commitments of annual obligations to
Urban Mass Transportation Act, as ward a total project cost, a.nd are each 
amended, provides financial assistance vital parts of comprehensive urban de
for the development of efficient and co- velopment and revitalizat.ion strategies. 
ordinated mass transportation systems The 1970 amendments to the Urban 
as part of the broad objectives of urban Mass Transportation Act which created 
management, development and revitali• the present capital assistance program 
zation. . a.ta level of $3.1 billion, envisioned a re-

Public transit has, at las-t, begun to view of funding levels by bo,th Congress 
provide urban areas with transportation and the administration on a 2-year basis. 
alternatives. These alternatives increase However. this envisioned review has 
the efficient and productive use of the never taken place since, 011 the reporting 
streets and highways, promote energy dates of February 1972 and February 
conservation, add to environmental qual- 1974, the administration did not submit 
ity, provides accessibility and tend to knit requests for additional mass transit 
together the fabric of urban life. fW1ding or any review of program needs. 

Federal assistance to mass transit .Qas During this period, however, the Con
provided the resources to invigorate the gress, on its own initiative added an ad
quality, and quantity of public transpor- ditional $3 b11lion in 1973 and $4.825 in 
tation by making possible the replace- 1974. Although 1976 would have been an 
ment of obsolete equipment, the rehabil- appropriate year for a review of the needs 
itation of fixed facilities, the- construe- of the capital gra.nt program, no action 
tion of new modern transit lines, and has taken. 
the continued improvement of services. The multiyea.r commitments which 

In order to continue this trend of in- permit the initiation of large projects 
creasing transit improvements and urban must be based on availability of future 
benefits and in order to prevent an in- obligation authority. Although obligation 
terruption in the funding of major transit authority of over $3 blllion_i§.~Ulll. ~v.i.11-
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able, the capital . program . 1s actually 
more than depleted. Assuming the cur
rent rate of bus assistance and rehabili
tation pl'Oject,s, and adding the outstand
ing balance of multiyear commitments 
already made, the available balance has 
now dropped to a substantial negative 
dollar figure. 

Unless new authority is provided in 
. 1977-to be available in fiscal year 1978-:
. existing commitment.s will not be funded 
and, more imp0rt.antly, no new commit
ments will be made. This would jeop
ardize plans to revitalize several Ameri
can urban areas and would create a 
damaging pause in Federal urban .. trans
POrtation assistance. 

Authority for a formula apportioned 
program of transit assistance to all ur
banized. areas which could be used for 
operating assistance, as well as, for cap
ital grant assistance, was .a landmark 
section of .the 1974 National Mass Trans
,portation Assi$tance Act. This 6-year 
program permitted Federal participation 
in the rapidly escalating local and State 
efforts to provide operating subsidies. 
These subsidies have permitted public 
transportation services to continue and 
expand with userfares held to reasonable 
rates in accordance with local decisions 
on the level of subsidy. 

The decision to subsidize mass transit 
services has had a drama tic impact on 
public transportation ridersh~,;> which 
has risen nationally during the past 4 
years. In many areas, ridership increases 
can be closely tied to public policy de
cisions on subsidy and fare levels and to 
the amount of operating expenses de
voted to service innovation, expansion, 
and promotion. The aITay of success 
stories includes ridership increases be-
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tween 1971 and 1975 of 67 percent in Los 
Angeles; 0.4 percent in Chicago; 13 per
cent in San Francisco; 2 percent in 
Washington, D.C.; 17 percent in Pitts
burgh; 24 percent 1n Minneapolis-St. 
Paul; 7 percent in Baltimore; 30 percent 
in Seattle; 18 percent in Miami; 115 per
cent in San Diego; ·at percent in Atl~nta; 
27 percent in Cincinnati; 48 percent in 
Kansas City; 79 percent in Denver; 102 
percent in San Jose; 58 percent ·in 
Phoenix; 47 percent in Portland, Oreg.; 
17 percent in Providence; 23 percent in 
Norfolk-Portsmouth; 110 percent in 
Sacramento; 41 percent in Eugene, 
Oreg.; 44 percent in Madison; and 12 
percent in Salt Lake City. 

After 3 years of experience, the n1ajor 
deficiency in the formula grant program 
has been an insufficient amount of funds. 
This is especially true when we take into 
consideration the increased participa
tion of local and State government · in 
subsidizing mass transportation. When 
operating assistance was first debated in 
the Congress, an overall Federal share 
of approximately one-third the aggre
gate subsidized requirement was envi
sioned. However, the final legislative 
solutions dropped the Federal share to 
approximately 18 percent with local and 
State governments contributing ap
proximately .82 percent of the required 
subsidies. Therefore, an increase in the 
total amount of section 5 funds is now 
called for. This additional Federal par
ticipation must be forthcoming if we 
are to continue to improve public trans
portation throughout our Nation. 

Many of our largest cities, which have 
made the most bnportant local and State 
transit commitments are desperately in 
need of further Federal assistance to 



tions would begin at $1.9 billion in 1978 prevent service cutbacks, fa.re increases. and increase to $2.8 billion in 1982, with 
and the loss of passengers. other are8.f intermediate amounts of $2 billion in 
have the addrttonal complication of sub- 1979, $2.2 billion in 1980 and $2.5 billion 
sidizing comnmter ·m:ilroads where nee- in 1981. 
essary funding must be increased due to These obligations levels compare with 
railroad reor8(n1bations and the threat recent levels of $1.196 billion in fiscal 
of abandonment of transit services by year 1975, $1.100 billion in fiscal year 1976 
private railroad comp~nies. Esse~tial and $1.250 billion authorized in 'fiscal 
commuter railroad services are a vital, year 1977. 
efficient urban transportation · resource In addition, in order to stabilize local 
which c~rinot be permitted to disappear. eqUipment replacement programs and to 
In other areas, additional Federal f1;1nds secure regular funding for this purpose 
could bring about service innovations, from the capital grant program for all 
and improvements, and the development urbanized areas, a set aside of $500 mil
of special . services to dramatically in- lion per year for new bus equipment pur-
crease transit passengers. chases is created. 

To provide ~upplemental resources to This set aside is t.o be adn1inistratively 
assist these high impact areas, the Na- apportioned to urbanized areas so that 
tional Mass Transportation Assistance they will not have to'--eompete with large 
Act of 1977 provides a discretionary fund rail construction · projects for capital 
of $250 million a year, for the next 5 grant funds and to pennit each area to 
years. Without these additional fundS, make replacement plans based · on as
we would be permitting the decay of the sured availability of Federal funding. 
mass transportation systems which off er This legislation would also extend the 
the most important opportunities for ef- existing formula grant program through 
ficient and productive urban transporta- 1982 and thereby continue the predicta
tion system improvements. bility of assistance for a 5-year period. 

This legislation would also extend the Authorizations for 1981 and 1982 · rise at 
formula grant program from its current a comparable rate as the original 1975-
expiration date of 1980 to 1982 thus, pro- 80 levels and are $1.1 billion and $1.25 
viding a 5-year Federal c~mmitment to billion respectively. ·An additional $125 
279 urbanized areas, enablmg each area million is provided for 1980 to replace 
to plan ahead for service, equipment a like amount which was used for the 
needs, and local financing. A firm 5 year transition quarter between fiscal year 
program is essential if we are to stabi- 1976 and fiscal year 1977. 
lize public transportation services and In order to increase the Federal share 
continue to increase ridership. of aggregate operations subsidy needs 

Mr~ President, the National Mass and to respond · to ~pecial ~pac_t prob
Transportation Assistance Act of 1977 lE:ms and_ the _nee~ for service i1:1,nova
w.ould authorize a 5-year capital grant tions. ThlS legislat10n would provide for 
program of increasing amounts averag- a new discretionary fund of $250 million 
ing $2.28 billion per year. The authoriza- per year for the next 5 years. These funds 
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would be made available as supplements 
to the section 5 formula grant. program. 
The purpose of this new program is to 

' alleviate the •effects 0f tlie impact on 
- service and ·transit ridership that have 
resulted from the initial 'three years of 
the formula ·grant program. It will in-· 
crease the total availability of Federal 
funds for operating assistance to about 
25 percent of the aggregate subsidy re
quirements and will assist u.rbanized 

, areas in providing innovative and spe
cialized services. This new program will 
also help us to respond to the national 
problem of maintaining essential com
muter railroad services in those areas 
affected by the recent railroad reorgani
l:ation and where services are, in immi
nent danger of abandonment. 

Also, where urbanized areas ar~ un
able to ooligate formula grant funds 
within 2 years after they are appor
tioned, these funds will be made available 
to all urbanized areas under the new 
discretionary section 5 authority. Fiscal 
year 1975 formula funds remaining after 
September 30, 1977, will be the first funds 
to be used in this manner. . .. . 

In addition, this legislation includes all 
of the amendments to the Urban Mass 
Transportation Act of 1964 which were 
passed by the senate in September 1975 
<S. 662). and on which the House of Rep-
resentatives failed to act. In 1974, the 
Congress set aside $500 million out of th~ 

_capital grant program to be used in non
urbanized areas. 

However, a program of only capita~ 
assistance to these areas is insufficien1 
to deal with the pressing need for im
proved services. The ref ore, under thi~ 
legislation these funds would be author
ized for use for operating assistance, .~ 
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well as for capital assistance. S. 662 also 
included provisions providing for accessi
ble mass transportation for the elderly 
and the handicapped. A loan iorgiveness 
program, fellowship assistance grants, an 
expanded definition of construction and 
new reporting, and update requirements 
which would effectively create the means 
for the Congress to review the urban 
mass transportation program every 2 
years. 

Mr. President, the enactment of the 
National .Mass Transportation Assistance 
Act of 1977 is of the utmost necessity if 
we are to continue our progress in pro
v_iding efficient urban mass transporta
tion throughout our Nation .. This is a 
task which the Congress began in 1961 
as a demonstrati<;>n program and which 
today has blossomed into a multibillion 
dollar program. 

Modern mass transportation systems 
are now under construction in Atlanta. 
Ga. and Washington, D.C. Initial efforts 
have also been undertaken in Detroit 
Mich.; Miami, Fla.; Baltimore, Md.; and 
northern New Jersey. In addition, cities 
such as Buffalo, N.Y.; Denver, Colo.; Lps 
Angeles, Calif.; and Dayton, Ohio, have 
also begun to take the first steps forward. 
The Federal commitment contained in 
this proposed legislation will encourage 
~hese cities in their endeavors and give 
rmpetus to other cities to provide im
proved ~rban mass transportation. If we 
are to_ reach our goals of alleviating air
poll~tion, ~r~ffic congestion, rebuilding 
ou_r _inner cit1e_s and resolving the energy 
cns1s, our Nat10n's No. 1 priority must be 
urban mass transportation. 

Mr. President, I ask unanimous con
sent to have printed in the RECORD a 
short summary of the fiscal impact of the 
National Ma§s Transportation Assistance 



Act of 197'7, together with the bill. 
There being no objection, the bill and 

summary were ordered tq_ be printed in 
the RECORD, as follows: 

s. 208 
Be it enacted by the Senate and House of 

RepresentatiVes of the United . States of 
America in Congress assembled, That this 
Act may be cited as the "National Mass 
Transportation Assistance Act of 1977". 

SEC. 2. Section 4(c) of the Urban Mass 
Transportation Act of 1964 · is a.mended by 

-striking out the second through the fourth 
sentences thereof and inserting in lieu 
thereof the following: "None of the amounts 
authorized under the preceding sentence 
may be obligated after September 30. 1977. 
There are authorized to be appropriated such 
sums as may be necessary to liquidate the 
obligations incurred under this sub-section:·. 

SEc. 3. section 4 of the Urban Mass Trans
portation Act of 1964 is amended by adding 
at the end thereof the following new sub-
section: · 

" ( e) To finance grants a,nd loans under 
section 3 of this Act, there are authorized 
to · be appropriated not to exceed $11,400,-
000,000 for the period ending on Septem-

ber 30, 1982. The aggregate of the amounts 
appropriated under this subsection . may not 
exceed $1,900,000,000 prior to October 1, 1978· 
$3,900,000,000 prior to October 1, 1979; $6,: 
100,000,000 prior to October 1, 1980; and $8 -
60?;0?0,000 prior to October 1, 1981. Appr~
pnat1o~s pursuant to the authority of this 
subsection may be made in an appropriation 
~ct f~r a fiscal year preceding the fiscal year 
m which the appropriation is to be available 
for obligation and shall remain available 
until expended.". 

SEC. 4. Section 3 of the Urban Mass Trans 
portation Act of 1964 is amended by adding 
at the end thereof the following new sub-
section : · 

" ( i) '!'he ·first $500,000,000 appropriated 
and available for obligation under this sec-
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tion for each fiscal year beginning after 
September 30, 197'7, shall be availa,ble only 
!or grants . to assist ·, State and local public 
bodies in financing the acquisition of equip
ment for use, by operation, lease, or other
wise, ir1 mass transportation service in urban 
areas. Grants t o eligible applicants in any 
urbanized area shall not exceed the sums 
allocated to that area under a formula which 
the Secretary shall develop and. publish not 
later than June 30, 1977. To permit appli
cants to develop adequate plans for the 
utilization of such sums, the Seoretary shall 
advise the appropriate local officials in each 
urbanized area of the amount that is ex
pected_ to be available each year not later 
than 90 days prior to the beginning of the 
fiscal year in which such sums will be avail
able .". 

SEC. 5 . Section 5 of the Urban Mass Trans 
portation Act of 1964 is amended-

( 1) by.striking out subsection (c) (2) and 
inserting in lieu thereof the following: 

" (2) There are authorized to be appro
pria t ed to finance grants under this section 
not to exceed $2,475 ,000,000 for the period 
ending on Sep,tember 30, 1982. The aggregate 
amount of app:roprt•ations pursuant to this 
paragraph shall not exceed $125,000,000 prior 
to October 1, 1980; and $1,225,000,000 prior 
to October 1, 1981. Appropriations pursuant 
to the authority of this paragraph may be 
made in an appropriation Act for a fiscal 
year preceding the fiscal year in Which the -
appropriation is to be available for obliga
tion."; 

(2) by inserting at the end of subsection 
( c) the following new pa,ragraph: 

" ( 3) Sums apportioned under paragraph 
(1) of subsection (b) shall be available for 
obligation by the Governor or designated 
recipient for a period of two years following 
the close of the fiscal year for _which such 
sums are apportioned, and any amounts so 
apportioned remaining unobllgated at the 
end of such peTiod shall be added to the sums 
available for obligation under subsection (cl ,1 
for the next succeeding fiscal year."; 

(3) by redesignating subsections (d) 



through (n) as subsections (f) through (p). sletance in other than urbanized areas shall 
respectively, and by inserting- after subsec- be subject to such terms, conditions, requlre
tion ( c) the following new subsections: men ts, an,_~ provisions (simllar as may be ap,-

" ( d) To finance additional grants under proprlate to those applicable to grants under 
this section, there are am.thorized to J:>e ap- section 6) as the Secretary may determine to 
propria.ted not to exceed $1,250,000,000 for be necessary or appropriate for other than 
the period ending on September 30, 1982. urbanized areas". . 
Approp-riations _for such purpose shall not SEC. 7. Section 10 of the Urban Mass Trans
exceed $250,000,000 in any one year. sums portation Act of 1964 is amended to read as 
so appropriated shall remain a.vailiable until follows: 
expended. Appropriations under this subsec- "GRANTS FOR TRAINING PROGRAMS 

tion may be included in an appropriations "SEC. 10. The Secretary is authorized to 
Act_ for a fiscal yea: ~receding the fiscal ye_ar make grant,s to States, local public bodies, 
wh1eh the apip~pnat1on is to be made avail- and agencies thereof and private mass trans
able for obligation. portatlon-0perators to provide fellowships for 

" ( e) ( 1) The Secretary may approve as a training of personnel employed in manage
project for financing through grants under rial, technical, . and professional positions in 
subsection (d), on such terms and conditions the urban mass transportation fields. Fel
as he may prescribe, (A) the acquisition, lowships shall be for-not more than one year 
construction, or improvement of facilities or of training in public or private training in
equipment for use, by operation or lease or stitutions offering programs having a.pplica.
otherwise. in mass transportation service tion in the urba.n mass transportation in
(B) the payment of operating expenses to dustry. The recipient of a. fellowship under 
improve 01· to continue such service by opera.- this section shall be selected on the basis of 
tion, lease, contract, or otherwise, (C) the demonstrated ability and for the contrlbu
payment of capital or operating expenses to tlon which he Gan reasonably be expected 
carry out new; innovative, or specialized mass to make to an efficient mass transportation 
transit service, (D) the payment of operating operation. The assistance under this section 
expenses related to regional commuter rail toward each fellowship shall not exceed the 
iJervlce, or (E) the payment of funds related lesc,er of $12,000 or 76 per centum of the sum 
to, operating performance and the achieve- of ( 1} tuition and other charges to the fel
ment of operating results und.-er criteria lowship recipient, (2) any additional costs 
established by the Secretary. incurred by the educational institution in 

·· (2) The Secretary shall issue ~uch regula- connection with the fellowshhip and billed 
tions as he deems necessary to administer to the grant recipient, and (8) the regular 
1:his subsection."; salary of the fellowship recipient for the pe-

(4) by striking out "under tllis section" riod the fellowship (to the extent that salary 
in the first . sentence of subsection (h), as is actually paid or reimbursed by the grant 
redesignated, and inserting in Heu thereof 1•ecipient) ." 
•;under subsection (c) "; and SEC. 8. Section 12(c) of the Urban Mass 

SEC. 6. The last sentence of section 4(c) of Transportation 'Act of 1964 is amended
the Urban Mass Transportation Act of 1964 ( 1) by strfking out "and" at the end of 
is amended by inserting before the period at clause ( 4); 
the end thereof a comma apd the following: (2) by st1·iking out the period at the end 
"and such $600,000,000 may be use4 in such' of clause (5) and inserting in lieu thereof 
areas for the payment of the cost of con- ·•; and"; and 
st1·uction projects or tor the payment of sub- (3) by adding at the end thereof the !ol-
sidies for operating expenses. Grants for as- lowing: 
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-"(t>) tne te1·m ·construction' means the 
supervising, inspecting, actual building, and 
all expenses incidental to the construction, 
reconstruction, or acquisition of facilities 
.and equipment for use in public mass trans
portation, including designing, engineering, 
location surveying, mapping acquisition of 
right-of-way, relocation assistance, acquisi
tion of replacement housing sites, acquLc;i
tion and rehabilitation, relocation and con
struction of replacement housingJ• 

SEC. 9. (a) The Secretary of Transportation 
shall convert equipment and facilitate loau.s 
heretofore made under section 3(a) · of the 
Urban Mass Transportation Act of 1964 or 
title II of the Housing Amendments of 1965 
I 4?. TT ~ r. 14~?.\ to m-ants under the condi~ 
tions set forth below. A grant agreement for . 
the acquisitJon, construction, reconstr-uc
tion, or improvement of facilities and equ 1p • 
ment under section 3(a) of the Urban Ma!'JS 
Transportation Act of 1964 shall provide for 
forgiveness of p1•incipal and · interest on a 
~oan previously made in lieu of a cash grant 
m t~e amount forgiven. Such grant shall be 
subJ~ct to such terms and conditions as the 
Secretary may deem necessary and appro
priate, !aking into account the degree of 
completion of the project financed with the 
loan. 

(b) In lieu of the local matching share 
otherwise required, the grant agreement may 
provide that State or local funds shall be 
committed to mass transportation projects 
in the urbanized area., on a schedule accept
able to -the Secretary of Transportation, .in 
an amount equal to the local share that 
would have been required had the amount 
of principal and interest forgiven been the 
Federal share of a capital grant made when 
the original loan was made. Tbe State or 
local funds contributed under the terms of 
the preceding sentence shall be made avail
able for projects eligible for funding under 
section 3 (a) , and may not be used to satisfy 
the local matching requirements for any 
other grant project. 
. SEc. 10. Section 4(c) of the Urban Mass 

Transportation Act of 1964 is · amended by 
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adding at the end thereof the following: 
"To assure orderly planning and program 
development under section 3, the secretary 
shall report to Congress on or before Febru
ary 1, 1980, a detailed estimate of the cost 
of grants to be made under section 3 for pro
viding public mass transportation 13ervice in 
urban areas for each fiscal year within the 
period beginning with fiscal year 1980 and 
ending with meal year 1984. On or before 
February 1, 1982, the Secretary shall report 
to Congress a detailed estimate of the cost 
of grants to be made under section 3 for pro
viding public mass transportation service in 
urban areas for ea.ch fiscal year within the 
period beginning with fiscal · year 1978 and 
ending with fiscal year 1986." · 

SEC. 11. Section 16 of the Urban Mass 
Transportation Act of 1964 is amended to 
read as follows: 
"MASS TRANSFORTATION FACILI'fIES AND EQUIP

MENT TO, MEET THE NEEDS OF ELDERLY AND 
HANDICAPPED PERSONS 

'SEC. 16. (a). It ls hereby declared to be the 
national policy that- · 

" ( 1) elderly and handicapped persons 
have the same right as other persons to 
utilize mass transportation facilities and 
services; 

" ( 2) special efforts shall be made in the 
planning, de'3ign, construction, and opera
tion of • mass transportation facilities and 
services so that the availability to elderly 
and handicapped persons of mass transporta
tion which they can effectively utilize will be 
assured; and 

" ( 3) all Federal programs offering assist
ance for mass transportation (including the 
programs under this Act) should effectively 
implement thh; policy. 

" (b) The Secretary shall require that proj
ects receiving Federal financing assistance 
under this Act :-.hall be planned, designed, 
constructed, and operated to allow effective 
utilization of mass transportation services 
by elderly and 'handicapped persons who are · 
unable without special facilities or special 
planning or design to utilize such fac111ties 
and services effectively. The Secretary shall 



not approve any program or .project under 
this Act unless he finds that the program 
or project complies with the requirements 
mandated by this section. The Secretary 
shall, as -part of carrying ou't this section, 
require the following: 

.. (1) Effective immediately, any new vehi
cle, station, building, or other structure tor 
any new rapid ran system or for any new 
extension to an existing rapid rail system it 
the extension forms _ a usable segment, and 
any other .new vehicle integrated with such 
a system when feasible shall be subject to ac
cessibility standards _ issued by the Secre
tary. Standards issued under this paragraph 
shall insure accessibility by elderly and 
handica.pp'ed persons; 

"(2) The Secretary shall require that mo
bility for elderly and handicapped persons 
is available in each urbanized area request
ing a grant or loan under this Act. The Sec
retary shall determine that this requirem~nt 
is being met if the applicant demonstrateg 
detailed plans for meeting this requirement 
either by the provision of a wheelchair a,c
cessi ble regular fixed route system within a 
reasonable time period or in the alten1ative 
provision of a substitute service that pro
vides comparable coverage and service levels 
as is provided by the regular fixed route sys
tem. In order to assure such effective mobil
ity, the Secretary shall prescribe the use of 
all or such portion of such grants or loans as 
are necessary to be utilized for the purchase 
of wheelchair accessible buses or other step 
entry vehicles. 

"(c) In addition to_ the grants and loans 
otherwise provided for under this Act1 the 
Secretary-ls authorized to make grants and 
loans-

" ( 1) to States .and local public bodies and 
agencies the:feof for the specific purpose of 
assisting them in providing mass transpor
tation services which are planned, designed, 
and carried out so as to meet the special 
needs of elderly and handicapped persons, 
with such grants and loans being subject to 
such terms, conditions, requirements, and 
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pro-visions as are a.pplice.ble to grants and 
loans made under section 3(a.), and for the 
purposes~- of a.11 other laws, any grant or 
loan under this subsection shall be deemed 
to-have been made under such section; and 

"(2) to private nonprofit corporations and 
associations for the purpose of assisting them 
in providing transportation services meeting 
the-Special needs of elderly and handicapped 
persons fo:r whom mass transportation and 
handicapped persons for whom mass trans
portation services planned, designed, and 
carried out under parag:raph (1) are un
available, insufficient, or inappropriate, with 
such grants and Joana being subject to such 
terms, conditions, requirements, and provi
sions (similar insofar as may be appropriate 
to those applicable to grants and loans un
der paragraph ( 1) ) , as the Secretary may 
determine to be neces~ry or appropriate for 
purposes of this paragraph. 
Of the total amount of the obligations w11icl1 
the Secretary is authorized to incur on behalf 
of the United States under the first sentence 
of section 4 ( c) , 2 per centum may be set 
aside and used exclusively to finance th1: 
programs and activities authorized by tM & 
subsection (including administrative cos ts) . 

"(d) Of any amounts made available tn 
finance research, development and demon
stration projects under section 6, after tbe 
date of the enactment of tbis section. 1 % 
per centum may be set aside and used exclu
sively to increase the information and tech
nology which is available to provide improved 
transportation facilities and services planned 
and designed to meet the special , nee<ll'; 01 
elderly and handicapped persons. 

" ( e) For · the purposes of °this section, the 
term 'elderly and handicapped persons' 
means any individual who, by reason of 111-
ness, injury, age, congenital malfunction, or 
other permanent or temporary incapacity 
or disability, including any Individual who 
is nonambulatory wheelchair bound or who 
has semiambulatory capabllities, is unH,ble 
without special facilities or speci-al planning 
or design to utilize such facilities and serv-



ices effectively. 
" (f) ( 1) Eff ectlve tmmedia tely, a locA.1 116 

vieory committee (at least half of th'-' mt'!n 

bers of which shall be eldeltr or haDdi~apped 
persons) shall be eatabliShed for each geo
graphical area in whioh asatet,anoe under 
section 3 or 5 1s. being furnished. The ,com
mittee shall . be utilized in drawtng up a 
detailed timetable for complianee with . this 
subsection and in ea.rrying out proVisions of 
this subsection. A project ,agl'eement for as
sistance under either such section shall 
specify' the time, not to exceed ninety da}'S 
from the grant of assistance, for lmp1emen-
ta tion of the. timetable. • 

"(2) Effective immediately, the service 
proposed to be provided for elderly and 
handicaipped persons shall be presented at 
the public bearing required as part of the 
application pi:ocess for assistance under 
section 3 of this Act. 

" ( g) Technical study gr:a,n ts ma.de under 
section 9 of this Act in support of local trans
portation planning (including grants made 
for the fiscal year 1977 planning program) 
shall include work elements necessary to pro
duce b.y July 1, 1979,, a. comprehensive local 
plan and implementation schedule for de
veloping public transportation service for el
derly a.nd handicapped persons within . the 
planning area. 

"(h) The Secretary shall establish a Na
tional Advisory Council on Mass Transporta
tion for Elderly and Handicapped at least 50 
per centum of the members of which shall be 
elderly or handicapped persons. The Advisory 
Council shall advise and consult with the 
Secretary of Health, Education, and Welfare 
and the Secretary of Transports tion on all 
matters relating to mass transportation for 
elderly and handicapped persons. 

"(1) On or before October 1, 1978, the Sec
retary shall prepare and submit to the Con
gress a comprehensive report · on the mass 
transportation needs of elderly and hand~
capped persons, including information gen
erated under technical study grants subject 
to the requirements of subsection (g) of this 
section; research, development, and demon
stration activities undertaken in furtherance 
of the national policy set forth in subsection 
(a); the progress ma.de in assuring the-effec
tive ut111zation by elderly and handicapped 
persons of mass transportation services and 
faciUties assisted under this Act, and addi• 
tional measures to assure such effective utili
zation;· a.nd a determination of the economic 
impact ·of regulations adopted under this sec
tion as measured in production, productivity, 
employment, prices, and incomes or other 
economic indicators as the Secretary may 
deem appropriate, a.nd a determination of the 
benefits resulting from such regulations rel
ative to the costs associated with tmplement
in~ them." , __ .., 

SuMMA&T 01' FIS0AL 'IMPACT OF NATIONAL 
MASS TRANSPORTATION AsSISTANCE ACT OF 
1977 
Section 3 authorizes the following 

amounts: 
$1.9 billion for fiscal yeM" 1978, $2.0 bil

lion for fiscal year 1979, ,2.2 bl1lion f-or fis
cal ,year 1980, •2.6 bill1~n for dscal year · 
1981, $2.8 billion for ftscal year 1982. 

For the capital grant program, $3,798 bil• 
lion is still unobliga.ted so tha.t total new 
authorizations under the Aot would amount 
to $7.702 billion. 

For the formula. grant program, money 
has already been authorized for th~ years 
1978, 1979, a.nd 1980. These sums are not in• 
cluded in . this bill, except for $125 million 
for 1980. This $125 million was used during 
tl1is year's t1·ans1tion quarter for the formula 
grant program and wa.s taken out of 1980 
funds and is thus, being repla.ced. 

iFor fiscal year, 1981, the formula grant 
program would be funded at a $1.1 billion 
level and for fiscal year 1982 · at a $1.25 bil• 
lion level. Thus, an addltlonal $2.475 billion 
1n new authorizations would be n~cess&r)' 
to fund the section 15 program plus an addl• 
tional $1.25 b11Uon for the new dlsorettonary 

h ich would be used to sup-
fund ,program w . ran t,s 
pl:ement Section 5 formula g und~r the 197'7 

Total new a.uthorizat1QDS11427 billion for 
Act would. thus, c~:et;~o~gh l98l2 (Budget 
the full 5 yea.r per ld amount to $250 mil 
1mpaict for 1978 wou 
lion and $550 million for 1979) . . 

-9-





Planning 

January 25, 1978 

HIGHWAY AND PUBLIC TRANSPORTATION 

LEGISLATION 

SUMMARY OF RECOMMENDATIONS 

1. FHWA and UMTA planning funds will be consolidated 
and distributed as a single planning grant by a formula 
to be determined by the Secretary. 

2. Planning grants will be made directly to designated MPO 1s 
in urbanized areas over l million population and to 
States for all other areas. For areas between 200, 000 
and 1 million, the funds would be earmarked for MPO 1s. 
For areas between 50, 000 and 200, 000 the State would 
allocate funds to MPO's on a fair and equitable basis. 
For non-urbanized areas, the planning process would 
be carried on by the State with involvement by local 
officials. 

3. The funds will be eligible for all transportation planning 
activities. 

4. State -wide planning process will be required after 
October l, 1980. 

5. Transportation planning for all areas will be required to 
consider long-range land use plans, development objectives 
and overall social, economic, environmental, system 
performance and energy conservation goals and objectives. 
Transportation plans of urbanized areas with a population 
of one million or above will be reviewed by the Secretary 
to ensure that air quality, energy conservation, environmental 
quality, accessibility to employment, effect on minorities, 
housing, land use and future development have been 
reasonably addressed. 

\ \ 



2. 

Interstate 

l. Fifty percent of the apportionment formula will be based 
on the cost to complete the essential gaps an<! fifty percent 
on the cost to complete the total system. Funds apportioned 
on the basfs of gaps in a State for fiscal years 1980 through 
1990 must be used for essential gaps in that State. Funds 
not so used wilt be reallocated by the Secretary to other 
States giving priority to ready-to-build essential gap projects. 

2. States will be permitted to borrow from their following 
year's apportionment for an Interstate project if they have 
obligated their current Interstate apportiomnents. 

3. Apportioned Interstate funds would be available for Z years 
after the date of apportionment. Funds not obligated at 
the end of that period would then be available on a 
discretionary basis for ready-to-build Interstate projects, 
with preference given to essential gap projects. 

4. No State will receive less than one-half of one percent of 
each year's total Interstate apportionment. 

5. Interstate substitute projects, both highway and transit, 
will be eligible for a 90% Federal share. 

6. Highway projects substituted after an Interstate withdrawal 
will be funded from a State's Interstate apportionment, 
and substitute mass transit projects will be funded from 
the General Fund. 

7. The Interstate Resurfacing, Restoration and Rehabilitation 
program for Interstates in use more than 5 years will be 
established as a permanent program and the Federal share 
will be 80%. Funds will be apportioned based on lane miles 
in use for more than 5 years, and vehicle miles traveled on 
those lane miles. 

8. States will be required to have completed the ElS process for 
or to have withdrawn all uncompleted seizments of the Interstate. by 
Se p_tember 30, 1982. Seizments which have not met either requirement. 
will be removed from the System. 

' . ' . ' 1 . 
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All incomplete Interstate segments must be under contract 
for construction and initial construction must have commenced 
by September 30, 1986. Segments not meeting this requirement 
will be removed from the System. Projects substituted 
for withdrawn Interstate segments must be approved by 
September 3 0, 1984. 

Federal-Aid Primary 

1. Seven highway categories will be consolidated into a single 
Primary program. 

2. Funds will be apportioned by formula and the Federal share 
will be 80%. 

3. Up to fifty percent of a State 1s primary system funds may 
be transferred to the urban highway or the small urban 
and rural transportation program. 

Urban Formula Programs 

l. Two compatible programs will be established, one for 
highways and one for transit, for all urbanized areas with 
a population of , 50, 000 or more. 

2. The highway program will consolidate five categorical 
programs and all urban roads not on the Interstate or primary 
systems will be eligible for assistance. 

3. The transit program will provide assistance for the acquisition, 
construction and improvement of facilities and equipment for use 
in public transportation services and the payment of operating 
expenses, including commuter rail operating expenses. 

4. Funds will be apportioned by formula and the Federal 
share for capital projects will be 80%. The highway 
formula will be based on urbanized area population. The 
transit formula will be based on the following factors: 
population, population weighted by a factor of density, 
c01nmuter rail train miles, fixed guideway system route 
miles, bus seat miles and a factor for the replacemei;,t 
of buses. 

I ' . \ \ 
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5. Only those transit funds apportioned on the factors of 
population, population density and a part of commuter train 
miles will be eligible for operating expenses. In addition , 
in lieu of existing local match and maintenance of effort 
requirements, Federal participation shall not exceed 
33-1/3 percent of an area I s total operating costs. 

6. Up to fifty percent of the transit funds may be used for 
highway projects. Highway funds will continue to 
be eligible for transit capital projects. 

7. Up to fifty percent of the urban highway funds may be 
transferred to the Primary program or the small urban 
and rural program. 

8. Beginning October 1, 1979, Governors and local officials 
will be required to designate a recipient or recipients for 
urban highway funds in urbanized areas with a population 
of one million or more. All other urban highway funds 
will go to the State, with funds for areas between 200, 000 
and one million earmarked on a population basis and funds 
for areas between 200,000 and 50,000 available for those 
areas on a fair and equitable basis. Transit funds will 
continue to go to designated recipients in all urbanized areas 
over 200,000 and to the Governor for urbanized areas of 
less than 200, 000 for distribution in a fair and equitable 
manner. 

Urban Discretionary Grant 

l. This transit grant program will be restricted primarily 
to major bus fleet expansion and new fixed guideway projects, 
including extensions of existing systems, and joint development 
projects. 

2. The Governor, local officials and transit operators will 
jointly designate a single recipient for each project to 
receive and dispense funds for the construction of a new 
or extension of an existing fixed guideway system. 

I ' . ' I. 
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Small Urban and Rural Formula Proe:ram 

1. A consolidated assistance program for hie:hways and transit 
will be established for all areas with a population below 
50, 000, with the State as the recipient. 

2. Funds will be apportioned by formula and the Federal 
share for capital projects will be 80%. The formula 
will be based on the following £actors: area, population 
and postal route mileage. 

3. Nine categorical highway programs will be consolidated 
into the new program and all public roads not on the 
Interstate or primary systems will be eligible £or assistance. 

4. The new program will provide assistance for both capital 
and operating expenses for public transportation in small 
urban and rural communities. 

5. At least 10 percent of each State's apportioned funds must 
be spent on public transportation projects, unless this 
requirement is waived by the Secretary. 

6. Transit assistance for operating expenses will be limited 
to 33-1/3% of the total operating costs. 

7. Up to fifty percent of the small urban and rural funds 
may be transferred to the Primary program or the urban 
highway program. 

8. Authorization for this program would come out of the 
Highway Trust Fund, but the Trust Fund would be reimbursed 
out of the General Fund for transit operating expenses. 
\ <1 
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Safety Program 

1. Six highway safety programs will be consolidated into a 
single safety grant to States, with the Federal share at 80%. 

2. At least 30% of the funds must be used on roads off 
the Federal-aid systems and at least 5% must be used to 
implement section 402 highway-related safety requirements 
and guidelines issued by the Secretary. 

Bridge Program 

1. States will be able to use increased funds for rehabilitation 
as well as replacement and the Federal share will be 80%. 

2. Up to 30% of the funds will be available for bridges not on 
the Federal-aid highway systems. 

Authorizations 

1. The Highway Trust Fund will be extended an additional 4 years. 

2. The formula grant programs will be authorized for a 4-year period. 

3. The Urban Discretionary Grant will be authorized for a five-year 
period to provide for long term planning. 

I ' . 
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~ Proeosed Authorization Levels 
(In millions of dollars) 

Fiscal Years 
5-Year 

1979 1980 1981 1982 1983 Total 

Interstate 3,500 3,500 3,500 3,500 3,500 14,000 

Interstate 3R 175 175 275 275 900 
. 

Primary 1,500 1,500 1,625 1,625 6,250 

Urban Highways 700 700 750 750 2,900 

Small Urban and 
Rural 786 796 856 866 3,304 

Safety 500 500 525 525 2,050 

Bridges 450 450 500 500 1,900 

Misc.(FHWA) 189 189 189 189 756 

Subtotal(FHWA) 7,800 7,810 8,220 8,230 3,500 35,560 

Discretionary Grants 640 690 740 790 840 3,700 

Interstate Transfers 
(transit projects) 675 675 725 725 725 3,525 

Urban Transit Formula 
Grants 1,735 1,785 1,835 1,885 7,240 

Misc. (UMTA) 90 95 100 105 390 

Subtotal(UMTA) 3,140 3,245 3,400 3,505 1,565 14,855 

TOTAL 10,940 11 ,055 11 ,620 11,735 5,065 50,415 

\ I 
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APTA Reaction to Administration's Pronosed Transnor~ation Le~islation 

Adopted by the A.PTA Board of Direc~ors 

February 12, 1978 

The American Public Transit Associa~ion calls on Congress ~o 
authorize a $21 billion, 5 year transit assistance program for Fiscal Years 
1979-1983. A.PTA believes the proposed Administration transit and highway 
legislation provides an inadequate level of funds ~o finance critically 
needed bus flee~ replacement and expansion, modernization of existing rail 
transit systems and cons~ruction of new fi.~ed guideways and extensions. In 
addition, the Admillistration's proposal does not address the need for ad
ditional federal operating assistance to maintain the local, state and 
federal partnership established in 1974 to improve and con~inue public trans
portation services . 

. -U'TA regards the Administration's legislative proposal as a welcc~ed 
starting point to reform the existing transit assistance program and to 
redress the imbalance between federal assistance for highway and transit 
imp ro v eme n "ts . 

A.PTA believes, however, that certain proposed modifications to the exist
ing program should not be enacted and that certain additions should be made. 
A.PTA proposes that; 

funds for rail modernization projects should remain discre
tionary; 
most funds for bus replacement projects should be handled by 
a simple formula based on the size of the bus flee~, however, 
discretionary funds should still be available for all bus 
projects; 
for.nu.la transit funds should not be made available for highway 
improvement projects; 
small and medium size areas should not be immediately subject 
to the limit of one-third for feder:i.l assistance toward to~al 
opera~ing costs; 
direct funding of transit planning to all urbanized areas 
should be continued; 
small u.:::ban and rurai transit assistance should ba separatel7 
au~horized in the rrrban Mass Transportation Ac~; 
major capital projects should not be subjec~ to a recipient 
designation process; 
annual appropriations for interstate transfer projects should 
not . be subject to a s~atutory. ceiling; and 
a t=aining and development purpose should be added to 1 the 
proposed innovative techniques and methods set aside and the 
amount set aside should be increased to 2%. 

In addition to increasillg the proposed au~horizations for U"'~TA capita~ 
assis~ance , A.PTA believes that Congress ~us~ enac"t addi~ional authority for 
o~era~ing assistance. A second tier approach tha~ would be di=ec~ed a~ t~e 

ion's la.rges"t cities where the greates~ need exists is prefer~ed. 

I ' . ' 1. 





Session III 

Legislation and Regulation 

The Knoxville Transportation 

Brokerage Experience {l) 

(1) Source: Excerpt from "Evolution of the Knoxville Transportation 
Brokerage System," C.A.C.I., July 1976. 
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The Knoxville Transportation Brokerage System (KTBS) Demonstra
tion Project seeks to coordinate a wide range of transportation 
modes into an efficient integrated, regional network. The 
"brokerage system" is essentially an institutional mechanism in 
Knoxville, Tennessee that matches transportation demand and supply 
across a wide range of users, providersr and modes. 

The KTBS has implications on issues of national concern, such as 
vehicle productivity levels, public transportation coverage, and 
service for the transit dependent. 

Perhaps the most unique aspect of the KTBS demonstration project 
is that it encompasses private sector, as well as public sector. 

The Knoxville SMSA falls into the category of a "smaller urban 
area," with a 1975 population of 417,000 and the city itself 
having a population of 174,000. 

TRANSPORTATION BROKERAGE SYSTEM CONCEPT 

A transportation brokerage system performs the following functions: 1 

(1) Determination of transportation demand: 

Identification of travel demands of commuters, employers, 
social service agencies, and other individuals or groups. 

(2) Determination of transportation supply: 

Identification of potential providers of transportation 
services, including public sector institutions (e.g., 
transit authority) and private sector institutions (e.g., 
tour bus companies, taxi companies); the gamut of 
vehicle types, including those under public sector owner
ship (e.g., transit buses, city-owned vans) and private 
sector ownership (e.g., private cars, vans, taxis); and 
fixed-route and demand-responsive operations. 

(3) Matching transportation demand and supply: 

Coordinating existing transportation facilities to meet 
expressed travel demands in the most effective, 
efficient manner. 

The implementation of a transportation brokerage system can assume 
many forms, based on a specific area's transportation "demand," 
"supply," and regulatory characteristics. 

1Paraphrased from "Evaluation Framework for the Knoxville Service 
and Methods Demonstration Project, "Carla Heaton, TSC, 
November 19, 1975, p.2. 
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Administrators of the transportation brokerage system in Knoxville 
stress a "commodities" approach to transportation. The following 
factors seem to set this approach apart from transportation plan
ning philosophies that emphasize fixed-route, single mode service: 

(1) Perception of transportation as a flexible commodity 
that is able to adapt to the diverse demands of a 
wide range of users. 

(2) Emphasis on marketing new transportation services. 

(3) Willingness to modify existing statutes discouraging para
transit operations in order to enable potential transpor
tation providers to meet the full complement of expressed 
transportation demand in a situation closely approximat
ing a free market. (Regulatory considerations constitute 
a key issue of potential national significance and are 
discussed next. 

REGULATORY AND INSTITUTIONAL DEVELOPMENTS 

Since the KTBS is a regional system, regulatory and institutional 
considerations on both local and state levels had bearing on the 
project's implementation. 

Local Level 

Transportation policies in Tennessee fall under the jurisdiction of 
incorporated cities, the state, or special authorities. The 
influence of an incorporated city over transportation policies 
extends a uniform distance beyond city lines, creating an amoebic 
"ring" corresponding to the city's shape within which local rather 
than state ordinances take precedence. Ring width varies in pro
portion to the incorporated city's population; Knoxville's influence, 
for example, extends seven miles beyond its city limits. Outside 
the ring surrounding Knoxville, state regulations or those of other 
incorporated cities come into play. 

A city, or for that matter any jurisdictional entity in Tennessee, 
can create a transportation "authority" providing that local 
agencies deem it a suitable means of providing for equitable trans
portation. In Knoxville, such an authority exists: the Knoxville 
Transit Authority (KTA), which governs local transit policy and 
acts as transit's representative in genereal transportation policy 
planning. To date, the City of Knoxville -- and the KTA -- have 
provided almost unequivocal support to the transportation brokerage 
system concept's demonstration in Knoxville. 

For most of the project's formative months, the City of Knoxville 
was under the highly centralized leadership of Mayor Kyle Testerman. 
His administration strongly advocated progressive public transpor
tation, assuming a guarded posture only toward the possibility that 
the city's influence and priority in transit operations might be 
dissipated somewhat through the regional orientation of the KTBS. 



In spite of this concern, the Knoxville City Council unanimously 
confirmed its support of the brokerage system December 9, 1975. 
Since the Knoxville mayorship changed hands to Randy Tyree 
January 1, 1976, strong legislative support for KTBS continued in 
City Hall. 

The KTC is, as are virtually all metropolitan transit operations, 
unionized. ~hough unions often oppose public transportation inno
vations, fearing that anything but the status quo might adversely 
affect transit employees' job security, such was not the case in 
Knoxville. The union was assured through a 13(c) agreement (on 
which SMD project implementation is predicated) that the KTBS did 
not represent a threat to transit workers' jobs . As a further 
demonstration of continued reliance on transit workers, a contract 
stipulated that the KTC was to perform maintenance functions (with 
the exception of warranty items) on all city-owned vans. 

State Level 

State regulations concerning shared-ride transportation assume 
three forms: 

(1) economic regulation through the Tennessee Public Service 
Commission (PSC); 

(2) taxing and subsidizing polices; and 

(3) insurance/liability policies. 

Economic regulation stems primarily from the assumption that 
public transportation is a natural monopoly charged with maintain
ing equal (nonprejudicial and nondiscriminatory) transportation 
opportunity, regardless of specific demands. Competition in this 
framework is perceived as a threat to the strength of the existing 
''egalitarian" transportation provider. The PSC acts in accordance 
with existing state legislation to limit competition to the exist
ing carrier's service through licensing, franchising, and other 
economic means. In the event that the existing carrier does not 
adequately meet a particular transportation demand, the following 
alternatives remained, prior to KTBS implementation: 

(1) not travel at all; 

(2) travel privately, i.e., by automobile; or 

(3) go through the process of obtaining appropriate licenses, 
franchises, certificates of convenience and necessity, 
etc. from the PSC. 

3 

Obviously, the third alternative would be time consuming, inflexible 
in meeting evolving transportation demands, and virtually uncon
sidered by the private sector in the absence of a transportation 
advisor. 

Some state public service (or utilities) commissions are stricter 
than others in interpreting existing legislation. And a growing 
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number of states, including California and Connecticut, had 
already effectively "deregulated" worktrip ridesharing arrangements 
through legislative change (generally limited to vehicles with 
passenger capacities up to and including that of vans -- usually 
fifteen) . 

Taxing and subsidizing policies date from early years and hence do 
not take into account contemporary transportation demand patterns. 
Taxes and fees have been imposed on private common carriers since 
the days that this form of transportation was much more profitable 
than today, based on the existence of large private sector transpor
tation suppliers with full-time operations, but without the require
ment of full-time, across-the-board staffing. In the last two 
decades, public transportation became unprofitable for private 
companies and they were taken over by public bodies. Subsidies 
were introduced to offset revenue losses, and special legislation 
exempted them from normal common carrier taxation. (These burdens 
were not removed from those private sector carriers which still 
remained.) 

Vehicles used for business purposes (e.g., hauling commuters) are 
taxed more heavily than those used for private purposes, further 
discouraging private transportation entrepreneurship. And finally, 
insurance/liability policies discriminate against private sector 
transportation providers by requiring special insruance which is 
much more expensive than similar policies for private vehicular use. 

KTBS administrators identified two alternative approaches to dealing 
with economic regulations and taxing policies such that there would 
exist a state-level regulatory climate compatible with the free
market brokerage system concept: (1) establishment of a regional 
transportation authority and (2) state level legislative modifica~ 
tion. Both alternatives were pursued simultaneously, though the 
latter was clearly preferable. In either case, the PSC would regard 
ridesharing arrangements, such as van pools, in the same manner as 
current ad-hoc car pools. 

Establishment of a Regional Transportation Authority 

Special "authorities" and "districts" override other policy-making 
bodies wtihin clearly defined spheres of governmental influence 
(usually dealing with technical matters outside the scope of general 
political expertise). They differ in that special districts are 
granted the power to levy taxes, while authorities are not. 

Since the KTBS is a regional system, brokerage system administrators 
favored establishment of a regional transportation authority (RTA), 
under which would fall all decision-making processes in the area of 
transportation -- particularly shared-ride transportation. In mid
January 1976, the Knoxville City Council approved the city's partici
pation in such an authority, should it come to be. Jurisdictional 
entities on any level could participate in the RTA, provided partici
pation served the best interests of local citizens; thus, KTBS 
administrators simultaneously sought the support of both cities and 
counties in the KTBS service area. The RTA would ideally serve the 
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sixteen-county brokerage service area, provided all counties wanted 
to participate. In the event that some jurisdictions in the service 
area chose not to participate, the brokerage service area would be 
amended accordingly. 

Through this strategy, the person holding highest elected office 
in each county, typically a county judge, would be contacted by 
brokerage administrators. Benefits of the regional transportation 
authority concept would be spelled out, and two vital facets of RTA 
participation would be stressed: 

(1) Participation in the RTA would have no financial impact, 
other than on individual commuters; no county institution 
would be committed financially to an institution in any 
other participating county. 

(2) Participation in the RTA could be withdrawn at any time; 
there would be no time commitment either to the RTA or 
to the KTBS. 

The spokesperson would then present the RTA concept to appropriate 
county legislative committees, from which a decision regarding 
participation would be forthcoming, often in a matter of weeks. 

State Level Legislative Modification 

Based on the examples set by California and Connecticut, it was 
felt that state level legislative modification to permit rideshar-
ing without economic sanctions was preferable to the establishment 
of an RTA, if for no other reason that considerably less "footwork" 
in selling the brokerage system concept was required. Legislative 
modifications could take one of two forms: (1) limited-time exemption 
from PSC sanctions for the KTBS demonstration project or (2) deregula
tion, as in California and Connecticut. In either case, appropriate 
resolutions had to be ratified by both houses of the Tennessee State 
Legislature. 

KTBS administrators sought the support of two new state agencies, 
the Bureau of Area Mass Transit and the Legislative Subcommittee 
on Mass Transit (founded in mid-1973 and early 1974, respectively). 
Members of the Bureau of Area Mass Transit were appointed by the 
Tennessee Department of Highways (part of the Tennessee Department 
of Transportation) and had been instrumental in reinterpreting exist
ing statutes to permit operation of express buses and car pools in 
the original UT ridersharing research project (described in the 
previous section). The State Legislature established the Subcommittee 
on Mass Transit to conduct hearings and appropriate capital funds, 
often in the role of matching funds to UMTA grants, for mass transit 
projects. Since both of these agencies had been influential in the 
past in promoting progressive regulatory reforms for Federally 
approved projects, it was felt that their support would be especially 
aelpful in obtaining a KTBS demonstration project exemption from 
state regulations. 
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At the same time, the KTBS launched a major direct lobbying effort, 
advocating deregulation of worktrip ridesharing arrangements, 
toward members of the State Legislature. The efforts proved success
ful. The Tennessee State Legislature passed, and the governor signed 
into law March 28, 1976, legislation permanently exempting commuter 
vehicles with passenger capacities fifteen or fewer .from regulation 
by the PSC. 

Two amendments were added to the bill: (1) the PSC was permitted 
to levy a nominal (five dollar) annual fee for commuter pool vehicle 
inspection and (2) one county -- not in the KTBS service area --
was exempted from the bill, as per its request. Thus, the KTBS 
totally achieved its aims in bringing about legislative reforms 
allowing the full complement of KTBS services, notably van pools, 
to function legally. 

Insurance/liability considerations remain somewhat of a question 
mark. Through competitive ''shopping; the City of Knoxville was 
able to obtain reasonably priced coverage for Federally-funded vans, 
but the issue of subleasing these vehicles, for example, to social 
service agencies, has not been resolved. KTBS administrators are 
currently seeking insurance industry reforms in this area. 

Questions - III 

1. What advantages do you see for a "transit brokerage system" 
over the traditional transit organization? Are there any 
disadvantages? 

2. Comment on the role of the state public service commission 
concerning transportation brokers in Tennessee. 

3. The state legislature took quick action concerning the KTBS 
in Knoxville, Tennessee. Are you aware of similar actions 
or laws in other states? 



SESSION IV: PUBLIC TRANSPORTATION FINANCING 

Objectives of Session IV 

To be aware of the types of public transportation 
funding programs made available on the local, state, 
and federal levels 

To understand the basic economic differences between 
public and private transport systems 

To be able to indicate areas where government financing 
is generally applicable 

§y_nopsis of Session IV 

A review will be made of various types of financing made 
available for public transportation. Local, state, and federal 
funding programs will be discussed. System generated revenue is 
also defined. 
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SES:3ION "J-V 
:PUBLIC TR,ANSPORTATLON FINANCING 

1. Introduction 

The Federal Government is the primary source for a variety 
of funds available to the U.S. public transit industry. 
The major funding source is the Urban Mass Transportation 
Administration of the Department of Transportation and, 
to a lesser extent, the Federal Highway Administration. 
Funds are available for capital expenditures, operating 
subsidies, planning and evaluation, research and demon
stration, and miscellaneous programs. 
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Figure IV-1. Per Capita Expenditures on Federal 
T~ansportation Programs by Mode, 
Fiscal Years 1962, 1967, 1973 and 
1976 

Figure IV-1 depicts Federal transportation expenditures 
over the last 15 years for various modes of transporta
tion. Federal transit funding has gone from a neg ligible 
amount in 1962 to an estimated $7 per capita in 1976. 
Transit funding has shown the most dramatic changes in 
federal spending as compared to the other modes. It is 
still less than half of the highway expenditures. However, 
almost all transit expenditures are in urban areas while 
over half of the highway expenditures are in rural areas. 

2. Urban Mass Transportation Administration (UMTA) Programs 

a. Capital Grants 

Section 3 of the UMTA Act of 1964 established a discre
tionary improvement grant program. These grants are 
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awarded to public transportation operating agencies in 
urban areas. They are used to cover 80% of the cost of 
new buses, fixed guideway equipment vehicles, or other 
transit equipment. The funds may also be used to cover 
80 % of the cost of new construction or modernization of 
transit facilities such as bus garages and maintenance 
facilities. 

UMTA's capital grant program has supported transit 
improvements in more than 300 cities. Nearly 30,000 
new buses, 4,000 rapid and commuter rail cars, passenger 
shelters, maintenance facilities and other support 
equipment have been purchased under this program. Total 
UMTA capital funding in 1976 stood at nearly $6 billion. 

In fiscal year 1976, UMTA awarded $601 million in capital 
grants to Washington, D.C., Atlanta, and Baltimore to 
aid in the construction of new rapid rail systems. An 
additional $503 million was awarded to six cities to 
finance rail modernization and line extension of existing 
rail systems. Another $361 million was allocated to bus 
systems in more than 120 communities and $13 million went 
for ferry boats and other more unusual transit modes. 

Ninety-three percent of the capital grants went to urban 
areas with populations of one million or more. 

In 1977, UMTA expects to initiate new projects that 
will be funded under this program -- the Downtown 
People Mover Project and new light rail systems in 
several citie s. Los Angeles, Houstoo, St. Paul and 
Cleveland have been chosen to test the feasibility of 
using fully automated people movers in urban cente rs. 
Buffalo, N.Y. has already received a $269 million 
commitment in j'.)rinciple to fund a light rail system in 
that city. 

b. The National Mass Transportation Assistance Act of 1974 
and the Section 5 Program 

Section 5 of the Urban Mass Transportation Act of 1964, 
as amended (the Act) provides a six year mass transpor
tation assistance program for urbanized areas appor
tioned on the basis of a statutory formula. Urbanized 
areas may use Section 5 funds by developing specific 
capital assistance and/or operating assistance projects 
u~der the statutory requirements of the Act. Appor
tioned funds are made available subject to required UMTA 
approvals. Funds apportioned in each year of the 
program are available for project approval through the 
end of the second fiscal year following the fiscal year 
in which they are apportioned. 

The Act authorized the expenditure of $11.854 billion 
for the period 1975 through 1980: $11.3 billion for 
urban mass transportation and $500 million for rural 
mass transit. The $11.3 billion of urban money is 
divided two ways. The distribution of $3.975 billion 
among cities of 50,000 population or more is to be 
used for either capital investments or to pay transit 
operating subsidies. Federal-local matching provisions 
are up to 80-20 for capital projects and up to 
50-50 if grants are used for operating costs. The 
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other $7,325 bill~on made ayail~ble by the transit 
progra.m is allocated to capital projects subject to 
approval by the Secretary of Transportation. The Act 
provides for federal matching of up to 80 percent of 
the cost of these capita.I projects. 

The distribution of the nearly $4 billion of either 
capital or operating assistance is based on a formula 
that gives equal weight to urban population size and 
to population density. These formula funds were made 
available at the rate of $300 million in fiscal 1975, 
and the amount will increase each year thereafter to 
a level of $900 million by 1980. 

Table IV-1 provides a summary of a sample of Section 5 
grants through June 30, 1976. 

Table IV-1. 

Urbanized Areas Operating 
(number of Expenses 

arants analyzed) (thousands) 

*25 of 25 UA's 
over 1,000,000 
population (55 $4,756,309 
grants) 

15 of 22 UA's 
of 500, 000 to 
1,000,000 154,837 
population (21 
grants 

21 of 59 UA's 
of 200,000 to 

58,056 
500,000 popula-
tion (24 grants) 

19 of 173 UA's 
of 50,000 to 

9,999 
200,000 popula-
tion (20 grants) 

TDrAL SAMPLE 
80 of 279 UA's $4,979,201 
(120 grants) 

Analysis of Operating 
Assistance Grants Financing 
Totals 

pPerating Section 5 Local 
Revenues Approvals Share 

(thousands) (thousands) (thousands) 

$2,233,850 $409,262 $1,692,074 

77,455 26,188 49,354 

28,709 11,990 17,022 

4,452 2,383 3,637 

$2,344,466 $449,823 $1,762,087 

* All operating assistance grants to these UA's during the 
review period (11/26/74 to 6/30/76) are included here, 
although not all operating expenses in these UA's are the 
basis for grants. Note that Section 5 approvals, revenues, 
and local shares do not add up to operating expenses 
because financing for all expenses is not known by some 
applicants at the time of application. 

Source: Ref. 6 
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The Act :r:-equires that projects he deyelol?ed through a 
continuing 1 cool?erative 1 and co,cJp;i:-ehensive u.rban 
transportation planning process, resulting in plans and 
programs for a unified or officially coo:r:-dinated urban 
transportation system consistent with the planned develop
ment of the urban area , UMTA makes an annual determina
tion that these planning requirements are met prior to 
making Section 5 approvals. 

The Governor, responsible local officials and publicly 
owned operators of mass transportation services will 
designate recipie nts for funds under Section 5 for 
urbanized are as of 200,000 or more population. In any 
case, however, in whi c h a statewide or regional agency 
is responsible under state laws for the financing, con
struction, and operation -- directly, by lease, contract 
or otherwise -- of public transportation services, they 
must include such agency as a designated recipient. In 
urbanized areas of under 200,000 population, the Governor, 
or his d e signee , is the recipient. The recipient will 
receive the dispensed Section 5 funds and must have legal 
capacity to enter into project agreements with UMTA. 

The Act requires the submission of a program of projects 
to UMTA for use of Sec tion 5 funds. The annual program 
of Section 5 projects must be consistent with the 
current approved Transit Development Program and the 
comprehensive planning process. The amount of Fede ral 
assistance r e quested under Section 5 cannot exceed the 
apportioned funds available to the are a. Section 5 
require s that the program of projects results from the 
planning process undertaken cooperatively by the State, 
responsible local officials, and local transit operators. 
The submission of the program of projects by Section 5 
recipients will be through the Metropolitan Planning 
Organization which must endorse the program. 

As of June 30, 1976, UMTA h a d provided formula assis
tance grants for 162 of the 279 urbanized areas in the 
U.S. Fifty-eight perce nt of all urbanized areas 
received such a grant. Approximate ly $390 million was 
awarded durin g fiscal 1976. 

c. Section 6 - Rese arch, De velopme nt and Demonstrations 

Section 6 of the Urban Mass Transportation Act of 1964, 
as ame nded, p rov ides for research, development, and 
demonstration projects in all phases of urban mass 
transportation including the development, testing and 
demonstration of new facilities, equipment, techniques, 
and methods to improve public transportation. The 
Urban Mass Tr ansportation Administra t or a pprov es grants 
under this s e ction o n a project-by- project basis. 
Anticip ated nationwi de funding for Se ction 6 for FY 76 
is $67.3 million. 
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d. Section 9 - Planning and Technical Study Funds 

Section 9 of the Urban Mass Transportation Act of 1964, 
as amended, makes funds available for public transpor
tation ~lanning and other technical studies. The 
Urban Mass Transportation Administration apportions 
grant funds directly to cities with a population over 
200,000. Funds are made available on a discretionary 
basis to cities with a population of less than 200,000. 
Activities assisted under this section may include (1) 
studies relating to management, operations, capital 
requirements, and economic feasibility; (2) prepara
tion of engineering and architectural surveys, plans 
and specifications; (3) evaluation of previously 
funded projects; and (4) other activities. Funding 
is available for projects under this section on an 
80% federal, 20% local match. 

e. Section 16b - Elderly and Handicapped Funds 

Section 16b(2) of the Urban Mass Transportation Act 
of 1964, as amended, provides grants to provide for 
the transportation needs of the elderly and handi
capped. Only private non-profit organizations are 
eligible to apply for these capital expenditures (the 
20 % matching funds must be furnished by the appli-
cant from non-federal sources). Private non-profit 
or~anizations applyin~ for capital assistance must pro
vide service withi_n a recognized "urban area" (a munici
pality having a population of not less than 5,000 
persons according to the 1970 census) . This does not 
preclude operation in a rural area as long as the origin 
and/or destination of the service is in an urban area. 

3. Federal Highway Administration (FHWA) Programs 

a. Section 142 - Public Transportation 

Policy and implementing guidance for undertaking pun
lie transportation projects is provided in Section 142 
Title 23 U.S.C. - the basic law. Section 142 of Title 
23 addresses two categories of public transportation 
projects which are eligible for Federal funding. The 
first category, covered in 142(a) (1), deals with high
way public transportation projects and special use 
highway facilities. The second category, covered in 
142(a) (2), deals with nonhighway public mass transpor
tation projects. 

Highway public transportation projects and special use 
highway facilities are defined in the implementing 
directive as: "projects which encourage the develop
ment, improvement and use of public mass transporta
tion systems operating motor vehicles (other than on 
rail) so as to increase the traffic capacity of the 
Federal-aid systems for the movement of persons." In 
other words, highway related projects which will further 
the use of bus mass transportation systems. 
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There are four classes of eligible highway public mass 
transportation projects under this section. These 
include: 

Projects for construction or implementation of 
exclusive or preferential bus lanes on a Federal
~id system. 

Projects for the installation of highway traffic 
control devices on a Federal-aid system. 

Projects which prov ide for bus passengers loading 
areas and facilities that are on or serve a 
Federal-aid system, and 

Projects which prov ide for fringe and transpor
tation corridor parking facilities on or proxi
mate to a Federal-aid system which serve bus and 
other public mass transportation passengers. 

Exclusive or preferential bus lanes can be one or more 
than one lane of a highway facility or can include the 
entire highway facility where buses are given priority 
over some or all other vehicles at all times or at 
certain regularly scheduled times. 

Eligible highway traffic control devices are s~gns and 
other devices as permitted by the manual on uniform 
traffic control devices to facilitate and serve bus 
public transportation systems. 

Bus passenger loading areas and facilities are areas 
located at or near passenger loading points £or the 
safety, protection, comfort or convenience of bus 
passengers. Eligible items of participation include 
right-of-way (ROW), access roads, buildings and 
structures , such as bus shelters, equipment, and 
related improvements. 

Fringe and transportation corridor parking facilities 
are parking facilities located on or proximate to a 
Federal-aid route in areas outside tne core Central 
Business District (CBD), and are intended for the 
temporary storage of vehicles, The parking facilities 
are to be located and designed to facilitate the safe 
and convenient transfer of persons traveling in 
vehicles to and from existing or planned public 
transportation facilities. 

Eligible items of participation include acquisition 
of land proximate to the ROW of a Federal-aid highway, 
access roads, buildings and structures, such as 
passenger stations for transferring of parking facility 
users to the mass transit system, and equipment and 
related improvements. 

Highway public transportation projects are considered 
highway projects for all purposes of Title 23, u.s.c. 
and subject to all regulations of Title 23, CFR. 
Eligible highway public transportation projects may 
be approved and funded on any Federal-aid highway 
system. Federal participation in a highway public 
transportation project will be at the same ratio as a 
regular highway project for the Federal-aid highway 
system on which it is located or serves. 
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The second category under Section 142 of public 
transportation projects eligible for Federal-aid 
participation are the non-highway public mass transit 
projects. These are defined in broad terms as: . 
"projects which develop or improve public mass transit 
facilities or equipment." Eligible non-highway public 
mass transit projects must be included in and related 
to a program for the development or improvement of anurban 
public mass transit s ys tem which includes either or both: 

The construction of fixed rail facilities, 

The purchase of passenger equipment or both. 

A non-highway public mass transit project need not be 
physically located or operated on a route designated 
as part of the Federal-aid urban system but fixed 
facilities must be located within established urban 
area boundaries. Eligible projects may include the 
construction of fixed rail facilities and the purchase 
of passenger equipment such as buses, fixed rail 
rolling stock and other transportation equipment. 

The construction of bus garages and bus maintenance 
and repair facilities may be an eligible project if a 
part of an overall program of planned transit develop
ment which provides for the purchase of buses or other 
passenger rolling stock. Eligible non-highway public 
mass transit projects may be approved and funded with 
apportioned urban system funds. The Federal participa
tion ratio will be at the same ratio as a regular 
highway project on the Federal-aid urban system. The 
Urban Mass Transportatio n Administration is the Federal 
agency with responsibility for approving non-highway 
mass transit projects . 

b. Section 147 - Rural Public Transportation 

Rural Public Transoortation Funds. Section 14 7 of the 
Federal-Aid Highway Act is a demonstration grant program 
which provides funds to encourage the development, 
improvement, and use of public transportation systems 
within rural areas, in order to enhance access of rural 
population to employment, health care, retail centers, 
education, and public services. Projects may be funded 
100 % by the Federal Hiqhwav Administration; however, no 
more than 33-1/3% of program funding may be used for operat
ing expenses. The Washington office of the Department 
of Transportation will make a final selection of proj-
ects to be funded from available appropriations. Avail
able funding under this program was $9.65 million 
nationwide for FY75 and $15 million for FY 76. 

c. Urban Interstate and Transit Substitution 

The 1973 Federal Aid Highway Act contained a clause now 
included as Section 103 of Title 23, u.s.c. which pertains 
to Interstate Transfers. States may substitute mass trans
portation projects for controversial or unwanted Interstate 
sections in urbanized areas over 50,000. The mass transpor
tation project eligibility includes rail rapid transit and 
rolling stock for rail transit or buses. 

Determination to withdraw an Interstate segment must be 
made jointly by the Governor and local governments in the 
urbanized area. Such substitution must be in accordance 
with the Section 134 comprehensive urban transportation 
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planning process. Funds for any approved transit proj~ 
ect substituted for an Interstate segment must come from 
the general fund rather than the Highway Trust Fund. 
The Federal share of a substituted transit project 
becomes 80 percent just as with UMTA projects. Funds 
obligated for substituted transit projects are supple
mentary to and not in substitution for funds in the 
regular UMTA program. 

By March of 1977, almost $2.4 billion in planned Inter
~tate roads had been eliminated and funds are beginning 
to flow for new rail cars, upgrading of existing transit 
lines and new construction. Boston has been the biggest 
:ieneficiary with almost one billion dollars followed by 
ivashington, D.C., with almost $400 million dollars. In 
addition, Portland, Philadelphia, Hartford, and the 
r1aryland suburbs of the District of Columbia will each 
receive $200 to $300 million dollars for transit 
proje..,cts. 

d. Non-DOT Federal Programs 

Funds for special transportation purposes are 
available for planning, operating, and capital improve
ments from the Departments of Health, Education and 
Welfare (HEW), the Department of Housing and Urban 
Development (HUD), and the Department of Labor (DOL). 
HEW funds are usually in association with another prog
ram such as assistance to aging Americans or various 
social welfare and educational programs. The U.S. 
Department of Labor (DOL), through its Manpower Adminis
tration and the Office of Economic Opportunity, can 
provide services, purchase services or reimburse individ
uals or agencies for services that are associated with a 
DOL program. 

HUD funds are generally in association with the develop
ment or redevelopment of urban areas and assist in pro
viding the necessary transportation infrastructure. HUD 
701 planning funds and block grants are the primary fund
ing source. 

A more detailed description of these so-called Human 
Service Agency support funds is provided in Section X, 
Small Area and Rural Public Transportation. Revenue 
sharing funds have been used to a limited extent to 
finance public transportation. 

4. State and Local Programs 

During the last decade many states and local units 
of government have established programs to assist in 
providing public transportation services. The trend 
is to greater state and local involvement in the 
provision of public transportation services and new 
legislation creating or enlarging funding programs 
are continuously being adopted. Thus, any figures 
shown in this section are likely to be soon outdated. 
In 1975, state and local operating assistance accoui1tecl 
for almost one-third of transit industry revenue. 

IV-8 



a. State Programs 

A majority of states now have laws to support public 
transit. The majority of state laws are of the enabling 
type that permits local governments to create transit 
authorities or districts, impose taxes, issue bonds, and 
acquire or enter into agreemen t with local s y stems, In 
addition, the legislation usually contains provisions 
granting tax relief to the local transit units and some
times contains provisions offering fare subsidies and 
grants for capital and operating expenditures. Table 
IV-2 lists the states that provide aid to local public 
transit systems. 

Connecticut 
Delaware 
Florida 
Georgia 
Idaho 
Illinois 
Kentucky 
Maryland 
Massachusetts 
Michigan 
Minnesota 
New Hampshire 
New Jersey 
New York 
North Carolina 
North Dakota 

Source: Ref. 3 

Ohio 
Oregon 
Pennsylvania 
Tennessee 
Utah 
Virginia 
Washington 
Wisconsin 
Hawaii 
Missouri 
Montana 
Nebraska 
New Mexico 
Oklahoma 
Rhode Island 

Table IV-2. States Which Have Legal Capacity to 
Provide Funds to Local Areas for 
Transit Purposes 

Reimbursement for reduced senior citizen and/or school 
fares is provided by some states . At least one state 
(Minnesota) supportp the transportation of the elderly. 
Illinois' program for pupil transportation, which began 
in 1965, subsidizes only publicly owned systems and pays 
the difference between the reduced fare and the re gular 
fare (to a maximum of 50 percent of the regular fare). 
In 1972, the subsidy from this source to the Chicago 
Transit Authority was more than $6 million. 

Several states have direct subsidy programs for capital 
improvements and operating costs. In 1972, California 
enacted the Transportation Development Act which increased 
sales tax income by adding gasoline to the sales tax base. 
Counties were to impose a sales tax at the rate of l¼ 
percent, rather than 1 percent, and to deposit all of the 
income over 1 percent in a newly established local trans
portation fund. In this way, about $150 million annually 
is potentially available for transportation capital and 
operating expenditures. However, the .,I:lounts avaiable 
for operating expenses ar e subject to limitations. 
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Also in 1972, Illinois authorized grants for acquisi
tion, construction, extension, or improvement of 
mass transportation facilities. These grants are 
intended to match Federal UMTA funds; to facilitate 
movement of persons who because of physical or economic 
circumstances, are unable to drive; and to contribute to 
an improved environment. 

Massachusetts assists transit authorities by paying 
90 percent of the annual debt service on bonds authorized 
to finance mass transportation equipment or facilities. 

Michigan, under a 1969 Act, authorizes grants for plan
ning, engineering, and design of urban mass transporta
tion projects. In 1972 part of a motor fuel tax increase 
was made available for public transit as advances or loans 
for a period of two and one-half years, after which a 
referendum is to determine further use of the funds. 

In Pennsylvania, New York, Massachusetts, Illinois, and 
Florida, the state will fund from one-half to two-thirds 
of the amount needed for the local contribution required 
under Federal matching provisions for capital projects. 
Under Pennsylvania's Urban Mass Transportation Act of 
1967, the state will underwrite two-thirds of an incurred 
operating deficit, provided the remaining one-third is 
contributed by local sources. Recently Rhode Island 
began to provide operating funds to the Rhode Island Public 
Transit Authority, 

An analysis of state aid to public transportation 
(usually administered through state DOT's) reveals sub
stantial variation among state programs arising, on 
the one hand, from marked regional differences in 
physical geography, economic base, administrative 
structure, and degree of urbanization, and, on the 
other hand, from the current stage of development of 
various state programs. The data show a range from 
small scale, fledgling efforts to large well estab
lished programs which have been in operation for years. 
As is to be expected the more highly developed programs 
tend to be found in the more populous, urbanized states; 
the smaller programs in the less populous, rural states. 

The older well established DOT's tend to be found in 
East Coast, industrialized states such as New York, 
New Jersey and Pennsylvania, and in Midwestern or 
western states such as Wisconsin, Michigan, Oregon 
and California, which, historically, have responded 
positively to social and cultural change. The more 
recent DOT's, and those now in the process of creation, 
tend to be located in Southern or Western less urbanized 
states as exemplified by Arizona, Idaho, Kansas, New 
Mexico, and Texas. 

The primary involvement of some smaller states has been 
in the area of special transportation for the elderly 
and handicapped. The states often assist localities 
in applying for Section 16(b)2 and Section 147 aid, in 
purchasing vehicles and in administering the program. 
Many states which are contemplating the establishment 
of an aid program are putting the major emphasis on 
coordinating the many systems which now serve the 
elderly and handicapped and other specialized groups 
in their states. 
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A report prepared by the North Carolina DOT found that 
30 states have a section or division of Mass Transit 
in the State DOT or Highway Department, and 31 have 
a legal capacity to provide funds to localities for 
public transit purposes. (See Table IV-2.) 

Most states which provide financial aid to public 
transit provide financial aid to small as well as 
large cities. Several states provide capital funds 
to projects lacking federal grants. Some of these 
programs are aimed primarily at small cities. Two 
states which provide operating assistance do so only 
to match UMTA operating grants. Because cities under 
50,000 are not eligible for Section 5 grants, they 
can not receive state operating aid in these states. 
The remaining states which match UMTA operatinq qrants, 
however, do provide operating assistance to cities 
under 50,000. Some states provide additional operating 
aid as a part of state funded projects. Michigan, for 
example, provides 100 % less $1000 of the operating 
deficit of its dial-a-ride projects in the first year. 
Texas reserves 40% of its operating aid for cities 
under 200,000 which it allocates on a first come, first 
served basis. 

In most cases, state aid to public transit is funded 
from ge~~ral revenues. Some state programs, however, 
are financed through the highway fund. In some states 
public transit is allocated certain percentages of gaso
line taxes, sales taxes or property taxes. 

The type and method of state funding may strongly 
influence the development and stability of public 
transit in the states. In the first instance, state 
capital assistance programs tend to precede the pro
vision of operating assistance programs. In the second 
instance, many more states use general revenue funds 
rather than dedicated taxes as a source for transit 
aid. Reliance upon general revenue funds forces the 
transit agency annually tu compete for funds before the 
legislature. This introduces uncertainty into transit 
funding and increases the potential for political 
decisions. A recent example of this difficulty is the 
state of Indiana, where the State Budget Committee 
failed to include matching funds for transit for the 
1978 fiscal year. During the previous year 2. 5 million 
dollars were included for transit purposes. 

b. Local Programs 

As the number of publicly owned transit systems has in
creased, so has the number of cities and counties pro
viding assistance to transit. Since the immediate 
problems of these areas are usually those of keeping 
transit running, operating subsidies are the largest 
part of local transit support. 

The number of states that authorize cities and other 
local units of government to institute new taxes for 
transit operating costs is growing. Local financing 
sources include general funds, sales taxes, property 
taxes, revenue sharing, payroll taxes, parking meter 
revenues, gasoline taxes, surpluses from toll facil
ities, local vehicle license taxes, and borrowing. 
Of these sources, property taxes contribute the 
largest portion of assistance, and transfers of 
surpluses from toll facilities the next largest. 
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In the state of Wash;i,ngton, mun.ic.ipalities can levy a 
tax of not more than $1 per household per month for the 
support of public transit systems. They can also place 
a tax on business firms. Additionally, a maximum of 
50 percent of the state 1 s 2 percent motor vehicle excise 
tax collected in any city with a publicly owned transit 
system may be used for the system if matched by local 
funds. 

In summary, there appears to be a strong trend toward 
public support of urban mass transportation throughout 
the United States. 

5. Service Related Revenues 

a. Fares 

In 1975 over half of the revenue generated by the transit 
industry was derived from passenger revenues. Figure IV-2 
depicts the source of transit industry revenue for 1975. 
In addition to the 54 % which comes through the fare box, 
20 % is derived from local operating assistance and another 
12 % from state operating assistance. In 1975 federal 
operating assistance accounted for less than 9% of the 
total. This may be expected to increase substantially 
as the Section 5 program becomes more widespread . 

PASSENGER 
REVENUE 

LOCAL 
OPERATING 

ASSISTANCE 
20.24% 

STATE OPERATING 
ASSISTANCE 1 17 7 % 

D Total operating revenue 57 .95%' 

Source: Ref. 1 

Figure IV-2. 1975 Revenue of U.S. Transit Properties 
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The revenue derived from passenger fares as a percentage 
of total operating revenues has changed dramatically 
during the last several decades as shown in ,Figure IV-3. 
In the period before 1950 the fare box accounted for 100 % 
or more of operating expenses which permitted a profit on 
private investment. As fare box revenues decreased, 
private transit properties ceased to function and were 
replaced by public authorities. The trend to less 
reliance on the fare box continues today with many 
transit properties generating only one-fourth to one-half 
of their revenue from this source. 
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History of Operating Expenses and 
Revenue 

The Section 5 program providing operating assistance 
along with similar state and local programs has contri
buted to this situation. This is coupled with the 
change in governmental philosophy which stresses the 
public service aspects of public transportation funded 
by general revenues rather than only the users. In 
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many communities this philosophy has resulted in substan
tial lowering of fares and even tests of free service. 
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b. Charters 

Charters provide a significant revenue source for 
transit authorities. As an example, AC Transit in 1975 
obtained 4 % of its operating revenues from charter 
operations. Revenues from charters are particularly 
desirable in that charter operations are normally 
conducted at a profit to the transit prope rty. They 
often are conducted during weekend and off-peak periods 
when equipment and manpower are not being fully utilized. 

c. Advertising 

Revenues from advertising provide an additional source 
of funds for many transit prope rties. However, the 
amounts are not a significant item in most transit 
authorities' budgets (1% for AC Transit) and problems 
related to esthetics, standards, and content frequently 
occur. 

6. Private or Quasi Private P~perties 

Despite the trend to public ownership in the transit 
industry there were over 600 privately owned systems 
operating in the United States as of January 1, 1976. 
Although these private firms account for 65% of the 
total transit systems they carry only about ten percent 
of the revenue passengers. The private properties tend 
to be small catering to a particular market segment 
in large urban areas or small firms providing a variety 
of services in small urban areas. 

Private transit systems are fully regulated by state 
and local public utility or public service bodies and 
in general are treated like any private profit making 
organization. 

7. Utility Related Firms 

The Holding Company Act of 1935 forced public utility 
firms to divest themselves of wholly owned transit 
services. The provisions of the Act did permit certain 
utility firms to retain their transit arm for a period 
of time but the number of utility owned transit agencies 
is down to less than five and will probably be fully 
eliminated in the next five years. As of June 1976 
only Duke Power Company in North and South Carolina 
and the New Orleans Public Service Company in New Orleans 
were among the last remaining public utilities providing 
transit service. 

8. Community/Agency Sponsored. 

A recent trend in public transportation is the creation 
of community or agency sponsored services. Most of 
these cater to a specific market and rely on non-union 
and/or volunteer efforts to operate. Examples of such 
services are the Reston, Virginia Community and 
numerous college and university operated services. 
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9. Associated Services 

Many private profit making companies provide public 
transportation services in association with their 
primary activity. For example, major hotels and motels 
usually provide free service to and from airports for 
their guests. Car rental firms and fringe parking 
operators often provide similar services . 

Another interesting development may be found in the 
San Francisco Bay Area where a large apartment complex 
prov ides free feeder bus service to and from the Daley 
City BART station. 

Summary 

Public transportation systems are funded from a number of 
sources with the Urban Mass Transportation Administration 
being the primary government source. During the last 
decade, government funds available to transit properties 
have increased substantially . In 1974, UMTA Section 5 
funds first became available for operating assistance. 
The Federal Highway Administration has increased substan
tially its funding of public transportation both 
directly and by supporting services. In many cases, FHWA 
funds are available to be used for transit purposes at the 
discretion of state and local authorities. At the same 
time, state and local governments have initiated many 
programs to aid public transportation systems with both 
capital and operating aid. 

In 1975 there were over 600 privately owned transit carriers 
which accounted for 10% of all passenger revenue. Their 
operations are financed mainly from fares, charters, 
advertising, and limited government aid. Operating revenue 
for publicly owned systems covered only 40 - 60 percent of 
operating expenses in 1975. The current trend is for even 
a lesser ratio. 
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ROiE OF STATES IN MASS TRANSIT: 
A FEDERAL-STATE PARTNERSHIP 

During the past several years, state governments have 

played an increasing role in providing financial and technical 

assistance for mass transit. Many states, especially those 

that have established departments of transportation, offer 

programs ranging from technical services provided by profes

sional staff to grant assistance in excess of $100 million 

annually. 

The varying responses of the states to public transpor

tation assistance have been largely a function of state legisla

tive policy, the decisions made on a local or regional level 

regarding the organization and funding of mass transit systems, 

and the general political and economic philosophies governing 

the perceived roles of the state, local and federal goverr~ents 

-
in supporting publicly financed programs. The policies, finan-

cial support, and other activities performed by the U.S. 

Department of Transportation have had a major influence in 

determining the financial role of the states in both highways 

and mass transit. 

In reviewing the respective roles of these three levels 

of government, one important point is clear: State governments 

offer a valuable resource in the administration and funding of 

mass transit which could be greater utilized to significantly 

benefit the transit industry, the general public and taxpayers 

through the establishment of a clearly defined partnership 

arrangement with the u. s. Department of Transportation. 
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The basis for making this supposition lies with the 

existing policies and decision making_processes of the U. s. 

Department of Transportation, especially the Urban Mass 

Transportation Administration (UMTA). Observing this federal 

program from the state perspective, the following problems are 

identified: 

(1) The current procedure used for the delivery of mass 

transit grants from UMTA is cumbersome, time con

suming, redundant and expensive from the standpoint 

of the grantee. 

(2) The same procedures and requirements apply within 

categories of grants no matter whether they directly 

apply or not. Generally, the type or amount of the 

grant does not influence the grant pr~cess. 

(3) Due to limited UMTA staff, it appears the major con

centration is on the end result of the grant applica

tion process meeting the statutory requirements and 

relying on the local or regional planning process 

and studies to justify the awarding of a federal mass 

transit grant. This is especially true of Section 5 

and Section 3 grants other than major new system 

improvements or starts. 

(4) Little or no consideration is given to the grant 

application process performed by the grantee in 

efforts to seek either state or local government 

financial support for the projects. In many cases, 

a transit authority is required to submit the same 

or very similar information and data to both the 

u. s. and state departments of transportation. 



(5) The present grant process deals almost exclusively 

through the applicant transit agency and offers very 

little opportunity for a meaningful input from or 

coordination with those states providing financial 

and technical assistance for transit development. 

(6) Due to the lack of involvement in the local transpor

tation planning process and the lack of clear under

standing of the transportation problems and issues 

in the local area, the development of mass transpor

tation is not always best served by funding and policy 

decisions made at the federal level. In many cases, 

the states are not offered an opportunity to participate 
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effectively in this decision making process. Consequently, 

the overall program has become difficult to manage, redun

dant and financially debilitating. 

(7) In certain instances, the federal program imposes 

certain prerequisite fund requirements but does not 

provide adequate financial assistance to cover the 

legally allowable portion of such costs. These costs 

end up being covered by state and/or local governments. 

In order to improve the administration and funding of mass 

transportation assistance programs, the following changes are 

recommended: 

(1) Consolidate and streamline the federal grant procedural 
and assurance processes. The states support UMTA's 

current effort to do this through the revision of its 

External Operating Manual. However, concern over the 

lack of a state role in these procedures and decision 

making process must be expressed. 
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(2) For routine capital projects, especially the replacement 

of old and worn out rolling stock, UMTA should consider 

adopting a policy that would allocate annual block grants 

to the states, simplify the grant procedure to accelerate 

the replacement process and permit State discretion in 

the use of these funds. Discretionary grants for major 

mass transit capital system improvements or new starts 

would continue to be administered by UMTA. 

(3) In cases where states already have well established 

operating assistance grant programs, UMTA should consider 

delegating the states a role in the administration of the 

Section 5 formula grant program. By doing so, both state 

and UMTA programs can be better coordinated and the appli

cation process combined to provide a more efficient 

delivery system. 

As part of this increased State role, it is recommended 
1P pc1rf,c~p11e 

that UMTA authorize states1\ in the reapportionment of 

Section 5 funds where the urbanized area(s) cannot or 

chooses not to use the total formula grant apportionment. 

(4) More delegation of decision making should be given to 

the UMTA Regional Offices. Section 5, 9 and routine 

Section 3 grants could, with adequate staffing, be more 

effectively and efficiently administered by these offices. 
(5) Conscientiously consider the role of the states in the 

administration of the mass transportation assistance 

programs and in the formulation of mass transit policy. 

(6) U.S. DOT is encouraged to support the establishment of 

an operating assistance program for nonurbanized areas 

with the funds allocated to and administered by the 

states. Such state involvement would be conditioned 



upon the expressed willingness and capability of the 

states to perform these program functions. 

(7) UMTA is urged to make substantial revisions in the 

Section 16(b) (2) program and take those steps neces

sary to incorporate it under the Section 3 program. 

As mentioned previously in this paper, various roles in 

mass transit are presently being assumed by state departments 

of transportation, including~ 

(a) The administration of operating assistance programs in 

urbanized and nonurbanized areas. 

{b) Providing matching grants for a wide range of UMTA 

programs. 

(c) Conducting technical studies, services and administering 

Section 9 grants. 

{d) Administering Section 16(b) (2) and Section 147 programs 

for the U. s. Department of Transportation. 

(e) Collecting and analyzing mass transit operating and 

financial data. 

{f) Operating mass transit systems. 

{g) Undertaking a wide range of transit related activities 

and programs not under the sponsorship of or funding 

by the U. s. Department of Transportation. 

As the federal program further develops and the demands 

for mass transit assistance increase states clearly have become 

an important resource agency. While a certain degree of working 

relationship has been established between certain states and the 

U. s. Department of Transportation, the administration of the 

mass transportation assistance programs would be enhanced by 

5 
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the establishment of a concise but flexible federal policy of 

state involvement in this program. 

By the nature of the problems and the position held between 

federal and local governments, states offer a unique cost effective 

solution to the federal government in the transit field • . Coopera

tive decision making, problem-solving, financial assistance, data 

collection and analysis, technical and managerial services, policy 

development, program administration and planning are some of the 

functions that can be performed by the states. 

However, for this role to be properly developed, flexi

bility must be built into the process for all states will not 

necessarily want to or are capable of assuming certain trans

portation functions. The federal government should clearly 

recognize this situation and formulate a partnership plan that 

will enable states to respond as they may determine appropriate 

to do so. Thus a major objective would be to provide Federal 

assistance to help states succeed in reaching their goals and 

not be an impediment to such a process. 

Questions - IV 

1. The paper makes seven recommendations for changes in present 
policy. Do you agree or disagree with each of these changes 
and why? 
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APPLICATION FOR 

FEDERAL FINANCIAL OPERATING ASSISTANCE 

UNDER SECTION 5 

URBAN MASS TRANSPORTATION ACT OF 1964, AS AMENDED 

PREPARED BY 

CUMBERLAND-DAUPHIN-HARRISBURG TRANSIT AUTHORITY 

FOR FISCAL YEAR 1977 

AUGUST, 1976 
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EXHIBIT A: PROJECT DESCRIPTION 

Amendments to the Urban Mass Transportation Act of 1964 provide Federal finan

cial assistance for eligible operating expenditures. The Cumberland-Dauphin-Harrisburg 

Transit Authority operates on a fiscal year budget from July 1 to June 30. It is the 

intention of the Cumberland-Dauphin Harrisburg Transit Authority, therefore, to apply 

for financial assitance for eligible expenditures incurred betweeen July 1, 1976 

and June 30, 1977. 

Net eligible expenditures for the period are anticipated to be $2,606,800. In 

accordance with the provisions of Section 5 of the Urban Mass Transportation Act, 

the Cumberland-Dauphin-Harrisburg Transit Authority hereby applies for Federal aid 

to assist in the financing of these projected expenditures in the amount of $793,000. 

A more comprehensive project description is provided in the following schedules: 

1. Net Project Cost FY 1976-77 

Total Operating Expenditures - 7 /1/7.6 to 6/30/77) 

Maintenance 
Transportation 
Traffic, Solicitation, Advertising 
Insurance & Safety 
Administrative & General 
Other 

Total Operating Expenses-Local Urban Bus 

Less Ineligible Operating Expenses 
Outside Maintenance Repair 
Charter & Contract 
Total Ineligible Operating Expenses 

$ 581,300 
1,585,800 

85,000 
266,900 
448,300 
200,300 

3,167,600 

36,300 
566,500 
602,800 

Less Interest Income -0-
Purchase of Service-Capitol Bus Company (6 mths) 42,000 
Net Project Cost 2,606,800 



CUMBERLAND-DAUPHIN-HARRISBURG TRANSIT AUTHORITY 3 

Reconciliation of Net Operating Expenses to Net Project Cost for the Year Ending 

June 30, 1977. 

Operating Expenses 
Total operating expenses (7/1/76 to 6/30/77) $ 3,167,600 

Operating Expenses (7/1/76 to 6/30/77)-Local Urban Bus 
Maintenance 
Transportation 
Traffic Solicitation, Advertising 
Insurance & Safety 
Administrative & General 
Other 

Total Operating Expenses-Local Urban Bus 

Ineligible Operating Expenses Included Above 

outside Maintenance Repair 
Charter & Contract Services 

Total Ineligible Operating Expenses 
(7/1/76 to 6/30/77) 

581,300 
1,585,300 

85,000 
266,900 
448,300 
200,300 

3 I 167•, 600 

602,800 

36,300 
566,500 

602,800 

Eligible Operating Expenses-Local Urban Bus 2,564,800 

Less Interest Income 
Purchase of Service-Capitol Bus Company {6 mths) 42,000 
Net Project Cost 2,606,800 

The above reconciliation fairly presents the estimated operating 

expenses in conformity with generally accepted accounting principles consistently 

applied and reconciled to eligible operating expenses and such eligible expenses 

are believed properly itemized for the year ending June 30, 1977. 

~~~~"-~~ 
Franklin R. Shearer 
Director of F1nance 
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The effects of inflation on the cost of goods and services has weighed heavily 

on the operating budget of the Authority. For those categories with projected budget 

increases over 10% the following should be noted: 

Traffic, Solicitation and Advertising - The Authority is in the process 

of developing new marketing strategies in an effort to attract new 

riders, increase farebox revenues and decrease operating deficits. 

The Authority will continue to augment its in-house marketing 

staff with consultant services. 

I n s urance and Safety - The cost for operating Liability Insurance to the 

Authority has risen from $2.7448 to $6.82 to $10.01 per $100.00 

of revenue. Additionally, these steep increases have necessitated 

the staffing of a full-time position as system Safety Manager. 

Admi nist rative and General - The increases to employee pension and 

medical programs have resulted in small increases to this 

category. Additionally, employee compensation is under adjustment 

in an effort to establish position salaries comparable with 

private industry. 



ANALYSIS OF PROJECTED BUDGET INCREASES 

CUMBERLAND-DAUPHIN-HARRISBURG TRANSIT AUTHORITY 

FY 1977 

FY 1976 FY 1977 Percentage 
Category Actual Projected Change 

Maintenance $ 523,037 $ 581,300 11.1 

Transportation 1,441,874 1,585,800 10.0 

Traffic, Solicitation 
and Advertising 77,226 85,000 10.1 

Insurance and Safety 202,789 266,900 31.6 

Administrative and 
General 361,334 448,300 24.1 

Other (Includes Trail ways) 197,070 242,300 23.0 

Total Operating Expenses 2,803,330 3,209,600 14.5 

EXHIBIT B: PUBLIC TRANSPORTATION SYSTEM 
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The principle urban mass transportation carrier in the Harrisburg Urbanized 

Area is the Cumberland-Dauphin-Harrisburg Transit Authority. The Transportation 

Authority provides services to the metropolitan area including the City of Harrisburg 

with extensions into the Counties of Perry and York. 

The Cumberland-Dauphin-Harrisburg Transit Authority was formed in April of 1973 

and assumed the operation of transit service in the Harrisburg area on July 1, 1973. 

Day to day management of the transit operation is handled by in-house staff working 

in conjunction with the transportation authority members. 

In April of 1975, the Authority received delivery of 55 new air-conditioned 41-

passenger transit coaches as a result of its UMTA Capital Grant Project number PA-03-0047 

Transit service is provided on 19 major routes that operate in a radial pattern 

from the Harrisburg Central Business District (CBD). Service is presently being 

provided from 4:40 A.M. to 12:30 A.M. on weekdays and Saturdays, and from 6:05 A.M. 

to 9:15 P.M. on Sundays. Consult Exhibit N for greater detail. 



6 The fare structure in the transit system is as follows: 

Basic Zone Fare 
Additional Zone Charge 
Transfer Charge 
Downtown Shuttle 
Premium Express Charge 

35¢ 
10¢ 
05¢ 
15¢ 
05¢ 

Senior Citizens may ride.'~the system during the off-peaks at no charge. Handi

capped persons are provided off-peak transportation at one half (~) the normal peak-

hour fare 

A 40-ride ticket costing $10.00 is available. This reduces the basic zone 

fare from .35¢ to .25¢. A 10-ride ticket is also available, reducing the basic zone 

fare to • 30¢. 

For the past several years, transit ridership in the Harrisburg area has been 

declining. In 1973, following transfer of ownership to the public authority, there 

was an increase in ridership - the first in many years. The following table describes 

ridership, fleetsize, and transit miles of the system since 1968: 

YEAR ANNUAL RIDERSHIP TRANSIT VEHICLES FIXED ROUTE 
BUS MILES 

1968 5,200,206 69 1,594,354 

1969 4,902,680 72 1,549,262 

1970 4,880,381 104* 1,728,706 

1971 4,277,191 100* 1,733,406 

1972 3,686,570 95* 1,549,295 

1973 4,052,901 92** 1,666,419 

1974 4,467,687 92** 1,687,990 

1975 4,480,256 112** 1,956,583 

1968 to 1972 - Private ownership under Harrisburg Railways 

1973 to 1975 - Public ownership under Cumberland-Dauphin-Harrisburg 
Transit Authority 

*includes 20 school buses 
**includes 22 school buses 



The Cumberland-Dauphin-Harrisburg Transit Authority presently provides limited 

school and charter transportation services within its service area boundaries. The 

Authority has complied with all United States Department of Transportation and Urban 

Mass Transportation Administration guidelines concerning these types of service in 
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the past and hereby certifies that it will continue to comply with existing regulations 

during the term of this project. 

2. Financial Arrangements Between the Cumberland-Dauphin-Harrisburg Transit 

Authority and Other Non-Federal Agencies: 

a. The Transit Authority receive~ two-thirds (2/3) of its operating subsidy 

from the Pennsylvania Department of Transportation through a Purchase of 

Service Agreement. Penn DOT also provides 10\ of capital expenditures 

through a capital grant program. 

b. The three (3) contributing local political jurisdictions of the service 

area will provide the operating subsidy and capital costs not provided 

by other sources. The articles of incorporation state that the financing 

of the Authority will be shared between the participants according to 

the following percentages: 

Cumberland County 25\ 

City of Harrisburg 30\ 

Dauphin County 45\ 

c. The Transit Authority has entered into agreement with Penn DOT for a grant 

to cover the fares of Senior Citizens using the transit system. The "Free 

Transportation Program for Senior Citizens" was implemented on July 1, 1973. 

4. History of Transit in the Area: 

The Harrisburg Area was once served by a fairly extensive system of trolley 

lines and intra-regional passenger railroad service. The trolley system 

was eventually replaced by bus service and the passenger rail service has 

been reduced to a few trips on one line (Middletown). The East Shore (Dauphin 

County) bus service was provided by the Harrisburg Railways Company and the 

West Shore (Cumberland and Perry Counties) bus service was provided by Valley 

Transportation Company. The route franchises of Valley Transportation were 

purchased by Harrisburg Railways in 1969. 
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A significant decline in the extent of the service area, the annual riderships, 

revenue, and most other aspects of transit service has occurred over the past 

twenty years. 

The Harrisburg Railways Company, in its January 29, 1973 application to the 

Pennsylvania Public Utilities Commission, expressed a desire to abandon and 

discontinue all scheduled route service stating that ••.••. "there is no 

reasonable probability that after July 1, 1973, the operation can be made 

economically feasible under private ownership". 

In April, 1973, the Cumberland-Dauphin-Harrisburg Transit Authority was 

formed by the Counties of Cumberland and Dauphin and the City of Harrisburg, 

under the Pennsylvania Municipality Authorities Act of 1945. 

EXHIBIT C: PROJECT JUSTIFICATION 

The Cumberland-Dauphin-Harrisburg Transit Authority also known as Capitol Area 

Transit or CAT, assumed the operations of Harrisburg Railways, Inc. on July 1, 1973. 

At that time, CAT inherited a fleet and route structure which had been deteriorating 

substantially. In the past three (3) years, CAT has reversed these trends by pro

viding more efficient and reliable transit service in the Harrisburg Urbanized Area. 

These improvements in transit service have required substantial public financial 

assistance. Principal financial contributors to CAT over the past three (3) years 

have been the Pennsylvania Department of Transportation, the City of Harrisburg, and 

the Counties of Cumberland and Dauphin. While these several contributors can continue 

their current level of support, it is evident that any additional support required by 

CAT would place a financial burden on the state, the city and counties. 

Therefore, CAT is applying for $793,000 in Federal assistance in accord with 

Section 5 of the Urban Mass Transportation Act 'of 1964, as amended. This project will 

have substantial benefits to the entire Harrisburg Urbanized Area. Several of the more 

obvious benefits include: 



Benefits to Users: 9 

Implementation of the proposed project will permit continuation of the 

current levels of service. Approximately 16,000 daily riders will be 

assured of the transit service they depend upon. Ridership is increasing 

and CAT expects that these trends will continue, provided that current 

service levels are maintained and improved. 

Benefits to the Cumberland-Dauphin-Harrisburg Transit Authority: 

The funds provided by this project will permit full financing of actual 

and anticipated expenditures in FY 1976-77. Federal funds, though not 

used in substitution for local funds, will certainly reduce the overall 

growing tax burden on constituents of the City of Harrisburg and 

Cumberland and Dauphin Counties. 

Benefits to the Urban Area: 

The provision of efficient and reliable mass transportation service 

offers substantial benefits to the entire urbanized area. Such 

service permits the reduction of air pollution and the minimization 

of traffic congestion. More importantly, mobility is provided to 

those in the urbanized area who do not own or operate an automobile. 

The objectives of the Cumberland-Dauphin-Harrisburg Transit Authority 

are geared toward increasing this mobility in the Harrisburg Area. 
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EXHIBIT D: PROJECT FINANCING AND MAINTENANCE OF EFFORT 

1. Computation of Federai Operating Assistance Grant for FY 1976-77 

a. CAT's share of apportioned funds for the Harrisburg Area 

b. Maintenance of Effort for Fiscal Year 1977 

c. Computation 

Total Operating Expenditure for Local Urban Bus for FY 1977 

Total Purchase of Service - Capitol Bus Company (6 months) 

Total Operating Expenditure for FY 1977 

Less: 

Non-transit expenditure (7/1/76 to 6/30/77) 

Less: 

Charter and Contract Service 

Outside Maintenance Repair 

Gross Project Cost 

Interest income on working capital (7/1/76 to 6/30/77) 

Net Project Cost 

Less: 

Farebox Revenues - Local Urban Bus 

Total Project Cost 

Federal Operating Assistance Ratio 

TOTAL 

TOTAL minus "a" listed above - non-requisitioned funds 

Federal Operating Assistance Grant for FY 1977 

Local Share 

$1,136,074 

$ 611,907 

$3,167,600 

$ 42,000 

$3,209,600 

$ 566,500 

$ 36,300 

$2,606,800 

NONE 

$2,606,800 

$1,020,800 

$1,586,000 

.so 

$ 793,000 

$ 343,074 

$ 793,000 

$ 793,000 



Source of Local Share for Eligible Period 

Penn DOT Subsidy 

City of Harrisburg 

County of Cumberland 

County of Dauphin 

Advertising 

Penn DOT Senior Citizen Subsidy 

11 

$ 408,667 

$ 61,300 

$ 51,083 

$ 91,950 

$ 12,000 

$ 168,000 

2. State and Local Funds Contributed to the Cumberland-Dauphin-Harrisburg Transit 

Authority in FY 1977: 

Verification of Maintenance of Effort 

a. Maintenance of Effort required $ 611,907 

b. State and Local Funds counted as Maintenance of Effort 

Penn DOT Senior Citizen Subsidy $ 168,000 

Penn DOT Subsidy $ 408,667 

Advertising $ 12,000 

City of Harrisburg $ 61,300 

County of Cumberland $ 51,083 

County of Dauphin $ 91,950 

Total Maintenance of Effort Funds $ 793,000 
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Questions - IV 

1. What options are available to CAT should UMTA not approve 
the Section V application? 

2. Do you think that the State of Pennsylvania is contributing 
enough funds to the system? Compare Pennsylvania's contri
bution to those of your own state or other states. 

3. Do you believe that the revenue from passenger fares is a 
large enough portion of the total operating budget? 



SESSION V: PUBLIC TRANSPORTATION SYSTEMS AND 
CHARACTERISTICS - RAIL 

Objectives of Session V 

To be able to define basic types of rail transit 
systems 

To be aware of the trade-off situations in the selec
tion of a particular type of system 

To be aware of the necessity to coordinate and 
integrate new transit systems into the public transpor
tation system 

~nopsis of Session V 

General descriptions of each type of system are given by 
delineating their characteristics of equipment, capabilities, 
cost, service, and applicat1on. 

Outline for Session V 

Part 

1 

2 

3 

4 

Subject 

Introduction 

Rail Rapid Transit (RRT) Systems 

Light Rail Transit (LRT) Systems 

Summary 





SESSION V: PUBLIC TRANSPORTATION SYSTEMS 
AND CHARACTERISTICS - RAIL 

1. Introduction 

An urban area's public transportation system refers 
to, in part, the various modal systems serving the 
area. In the U.S. in 1975, there were 947 transit 
properties. The modal distribution by area size of 
these properties is presented in Table V-1. The bus 
clearly predominates all modes of transit systems. 
Presently, much attention is being given to new 
rail systems such as BART, Washington METRO, and 
Buffalo's future light rail system. 

Table V-1, U.S. Transit Systems Classified by 
by Vehicle Type and Population Group (1975) 

POPULATION OF ALL-RAIL MULTI-MODE ALL-BUS TOTAL 
URBANIZED AREA SYSTEMS SYSTEMS SYSTEMS SYSTEMS 

(a) (b) 

500,000 and greater 5 12 367 384 
250,000 to 500, 000 0 0 60 60 
100,000 to 250,000 0 1 114 115 
50,000 to 100,000 0 0 69 69 
Les s than 50,000 (c) 1 0 318 319 

TOTAL TRANSIT 
6 

SYSTEMS 
13 928 947 

(a) Includes transit systems operating one of the following mode s 
exclusively: heavy rail, light rail, or personal rapid 
transit (PRT). 

(bl Includes transit systems operating two or more of the follow
ing modes: heavy rail, light rail, trolley coach, motor bus, 
cable car, inclined plane, and ferry boat. 

(c) Population of urban place with less than 50,000 population 
outside an urbanized area. 

Source: Ref. 1 

2. Rail Rapid Transit (RRT) Systems 

At present, there are nine United States regions which 
have rail rapid transit systems in operation or under 
construction: San Francisco, Chi~ago, Cleveland 
Philadelphia, New York, Boston, Washington, Atl~nta, and 
Baltimore. Thesesystems carry (or will carry) the 
bulk of mass transit passengers in those regions. 
Together with commuter railroads, rail rapid transit 
system~ carry over two billion passengers annually, or 
o~e-third of all mass transit riders. There is only a 
widespread and growing interest in upqradino and extendinq 
rapid rail systems, and severdl cities are planning new 
systems. 

V-1 



a. Definitio n 

Rail rapid t ransit refers to trains operating on com
pletely controlled grade-separated right of way. The 
term "MET::l.O " is being widely used for rail rapid systems . 

b. Physica l a nd Operating Characteristics 

A summary of RRT characteristics i s p resented in Table 
V-2. The fu l l y -controlled feature of RRT fixed facili
ties (right-o f-way and stations) provides for rapid 
boarding and high capacity passenge r operations. Power 
is electricity typically supplied b y a third rail. 

Table V-3. Typical Rapid Speeds 

Averag e Station Spacing Ra n g e of Av erag e Speeds(l) 
(miles) (mph) 

0-1 20-25 
1-2 35-40 
2- 3 45-50 

o ver 3 50-55 

(1) These spe eds are representative of current or 
expected rail rapid technology; they include 
estimates of typical dwell times. 

Source: Ref. 3 

Other variable s which affect a verage operating speed 
are cruising s2eed, acce leration, deceleration, and 
station dwe ll time. Theoretical r e l a tionships between 
average s peec! , station spacing, and dwell times for 
sample val ues o f cruising speed , acce leration, and 
deceleration a r e given in Figure V-1. As dwell time 
at a station decreases, higher a ve rage speeds can be 
attained. 

•• 

so 

10 

D'T '" lO•e<: 

LEGENt) 

CASE I: 

cru,rs 11:(; St'l:O> - 50 KPH 
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ST ATION SPACINU (MILES) 

Source: Re f. 3 

2 .i <J ure V-1. Rail Rapid S n<c> P ~ S and Station Spacing 
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Table V-2. Characteristics of Urban RRT and LRT Systems 

Fixed Facilities 

Right-of-way category 

Control 
Fare collection 
Power supply 
Stations: Platform height 

Access control 
Station spacing (ft/m) 

Vehicle/Train Characteristics 

Minimum operational unit 
Typical number of vehicles 
Vehicle length (ft/m) 
Vehicle capacity (seats/vehicle) 
Vehicle capacity (total/vehicle) 

(for 2.7 ft. 2 (0.25 m) per 
standee) 

Operation~l Characteristics 

Operating speed (mph/kph) 
Typical frequency peak hour, 

(per hour) 
Capacity (passengers/hour) 
Reliability 

System Aspects 

Network and area coverage 

Average trip length 
Interface with other modes 

Source: Adapted from Ref. 2 

Rail Rapid Transit 

Exclusive 

Signal 
At station 
Overhead/third rail 
High level 
Fullv controlled 
1600~11,000/500-3400 

1-2 
2-10 
4 9-7 5/15-23 
32-86 
100-300 

15-50 /25-80 
Up to 30 

Up to 50,000 
High 

Predominantly radial, 
some CBD coverage 
Medium to long 
Auto, pedestrian and 
bus feeders; can also 
feed other transit modes 

Light Rail Transit 

Exclusive, semi-exclusive or 
shared 
Visual/signal 
On board/at station 
Overhead/third rail 
Low or high level 
May be controlled 
800-2500/250-800 

1 
2-4 
46-108/14-33 
22-93 
74-200 

10-30/15-45 
Up to 60 

Up to 20,000 
Moderate to high 

Good CBD coverage, 
branching capability 
Short to long 
Auto, pedestrian and 
bus feeders, can also 
feed other transit modes 



Capacity can be as high as 40 1 000 passengers per hour 
but most RRT systems are designed for 8,000 to 25,000 
passengers per hour, Capacity is a function of several 
variables such as average speed, train headways and 
size, and passenger occupancy capacity, Headways are 
in the order of 90 to 120 seconds with automatic signal 
equipment as shown in Figure V-2. Shorter headways 
are possible under manual control at lower operating 
speeds. Minimum headways are a function of safety 
considerations. 

160 

140-

120 

"' 0 100-
z 
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Ill 

"' 
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< 
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0 
< 
Ill 
:i: 60 

40 

20 

Source: Ref. 2 

Figure V-2. 

~RANKP'URT -

81ELl!~ELD -

I"- RAPID RAIL AT HIGH SPEEDS 

STUTTGART -
t,..- RAPID RAIL LOWER BOUND 

WITH AUTOMATIC SIGNALS 

- ■us ON CITY STREETS 
COLOGNE -

BRUSSELS - LIGHT RAIL 

HANNOVER - ... ·uNDER MANUAL OPERATION 
AT LOW SPEEDS 

DUSSELDOR~ -

t--- EXCLUSIVE SUSWAY {LINCOLN TUNNEL) 

~ AUTO ON FREEWAY 

Observed Minimum Headways on Different 
Transit Systems and Modes 

Average operating noise for RRT systems are in the 
range of 63-80 decibles (car interior) and 78-90 
decibels (exterior, 50' from track). 

RRT cars are 8-10.5 feet wide seating 32 to 86 persons. 
Total capacity is much higher ranging from 100 to 300 
persons. Cars are typically on steel wheels with four 
axles and have a 30 year average life. 

Funded by UMTA, two new State-of-the-Art Cars (SOAC) 
have been built. These cars incorporate the best 
in existing technology and are being tested and 
evaluated in New York, Boston, Cleveland, Chicago, 
and Philadelphia. The primary goals set for these 
cars are passenger convenience and operating efficiency. 
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The SOAC is a standard four axle rail rapid transit 
car available as a self-sufficient car, or in married 
pairs. One operator only is required per train. The 
vehicle is designed for fast loading and disembarking 
permitting high volume-high frequency operation. 
Power pickup is available via third rail or overhead 
pantograph, and the vehicle is designed to operate 
on exclusive right-of-way, with high platform loading. 

a~ □ 
() 

Overall length 
Overall width 

75.0 feet 
9,75 feet 

Total passenger carrying 150 
capacity per car 

Floor to ceiling height 
Number of doors per side 
Door opening width 

7.36 
4 
4.17 

feet 

feet 

Empty weight 90,000 
Nominal weight 112,500 
Interior noise level 63 

Door opening height 
Number of seats per car 

6.30 
62 

feet Exterior noise level 50 
feet from vehicle 73 

Source: Ref. 5 

c. 

Figure V-3. State of the Art Car (SOAC) 

As a long-range goal, an Advanced Concept Train (ACT) 
is being produced. The demonstration and evaluation 
of the ACT vehicles on operating transit systems will 
lead to the upgrading and replacement of existing 
obsolete rail vehicles. The cars are capable of 
operating over the same transit lines as the SOAC 
cars. 

RRT Costs. Average construction costs are given in 
Table V-4. 

Table V-4. RRT Construction Costs (1975) 

lbs. 
lbs. 
dBA 

dBA 

Construction Type 

Ground Level 
Elevated 

Cost/Mile (millions) 

Cut & Cover (CBD) 
Cut & Cover (other areas) 
Tunnel 

$14 
22 
73 
43 
95 

Average cost of an RRT car is over $400,000. The average 
operating cost per vehicle-mile for RRT systems is about $2. 
A breakdown of the operating cost variables are given in 
Table V-5. One reference (3) found that the operating cost 
per car mile could be estimated by the formula: 

Operating cost per car-mile 

[$0. 535 - 4 x 10 - 6 (Annual car-miles , Fleet size) J x 

local wage rate (in dollars per hour) 

V-5 



Table V-5. Rail Rapid Transit Operating Costs - 1973 
(per car-mile) 

VALUE 
Items 

Typical Range 

Maintenance $0.26 $0.06 - $0.50 
of Ways and 
Structure 

Maintenance $0.23 $0.15 - $0.31 
of Vehicles 

Power $0.19 $0 .10 - $0.30 

Transportation $0.64 $0.60 - $0.95 

General and $0.33 $0.10 - $0.73 
Administrative 

TOTAL $1. 65 $1.01 - $2.79 

Note: Based on data collected from six U.S. rail 
rapid transit systems for the period 1971-72, 
and adjusted to reflect 1973 prices; the 
systems included: PATH, MTA, CTA, CTS, 
SEPTA, and PATCO. 

Source: Ref. 3 

d. Capabilities/Constraints. 
RRT is predominantly suburban radial service for medium to 
long trips (line-haul) with some CBD coverage. Transfer 
from auto, pedestrian, bus feeder systems is possible through 
intermodal transfer terminals. 

High capital costs are a major drawback to RRT systems. 
However, the relatively high service quality has a greater 
potential for attracting ridership. 

Vuchic (4) states that the need for RRT in a specific urban 
area depends on travel patterns, topographical con-
straints, and size and character of the city. Most RRT 
systems serve areas with populations larger than one million. 

RRT system operations can vary widely. Train lengths 
(number of cars per train) is mainly constrained by station 
platform length for passenger boardinq and alightinq. In the 
U.S. RRT systems have one or two persons on-board (four at 
Boston) and station personnel. Serving Philadelphia, the 
Lindenwold line has remote closed-circuit television in 
stations to replace station personnel. 

Technology for aut~matic train operation (BART, Metro,and 
Lindenwold) is available but not in widespread use in the 
the U.S. Single-person crews are on-board as attendants 
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3. 

for monitoring vehicle performance, closing doors, 
communicating with central control, and responding to 
emergency situations. 

Light Rail Transit (LRT) Systems 

a. !::efinition. 
LRT refers to an urban electric railway having private but 
not necessarily exclusive right-of-way. 

b. Phy sical and Operating Characteristics. 
A summary of LRT characteristics are presented in Table V-2. 
LRT has vehicle technology similar to that of street cars, 
but can operate on exclusive , semi-exclusive, or shared 
right-of-way . Its distinguishing feature is a capability 
to operate safely and effectively throug h at-grade inter
sections, providing high flexibility in different urban 
settings. Any rail transit system can be classified as 
light rail if its technology and operation make it capable 
of operating at g rade. 

Two characteristics of LRT p rov i d e this hi gh degree of 
flexibility: the o ve rhead power distribution system, and 
its ability to handle passengers at platform or street level 
loading. 

The typical range of a verage operating speed of LRT is about 
10- 30 mph. This is due largely to its t y pe of operation with 
fr e quent stops and mixed traffic service. The relationship 
between average schedule speed and station spacing is 
presented in Figure V-4. Note the increase in attainable 
schedule speeds as distance between stops incre ases (less 
frequent stopping) and at hi gher levels of treatment for 
right-of-way . 
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Figure V-4. LRT Average Schedule Speeds 
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LRT capacities are about half that of RRT, despite twice as high 
typical train frequencies given in Table V-2. However, LRT 
serves areas of h~avier passenger demand as the CBD where more 
frequent stopping and smaller vehicle capacities constrain 
the maximum expected number of passengers. As in RRT, LRT 
capacity depends on vehicle size, train length, and headway. 

Capacity also depends on local conditions such as right-of-
way. Train length is constrained by platform length and 
distance between at-grade intersections. 

General minimum LRT headways are shown in Figure V-3. At 
60 second headways, single Boeing Light Rail Vehicle (LRV) 
units have a capacity of 4,000 seated and 13,000 total 
passengers per hour. 

LRT cars are typically 8-10 feet wide and 50 to 70 feet in 
length. The Boeing LRV, shown in Figure V-5, is single
articulated with six axles. Typical LRV configurations are 
shown in Figure V-6. Seating capacity varies with configu
ration and car size and can range from 22-93 seats per 
vehicle. Total car capacity is higher at 74-200 passengers 
per car . Car costs are about $400,000 to $600,000. Average 
car life is about 25 to 30 years. 

D • • 

.L :c • • •• 

..J.. I •• • • 

.L •• .. . . 

.L • • 

.L .. 

2·AXL£ NON·ARTICULATLO. BASIC EUROPEAN DESIGN. WIDELY USED 

UP TO 1950S. NOW BEING PHASED OUT. 

4-AXLE NON-ARTICULATED. BASIC U.S. DESIGN. ALSO USED IN EUROPE. 

THE CLRV FOR TORONTO. SOME PCC CARS (THE HAGUE, GHENT), THE 

ASEA CARS (MELBOURNE, GOTHENBURG) 

6-AXLE ARTICULATED. THIS IS THE MOST COMMON CONFIGURATION 

FOR MODERN CARS WHERE WIDTH ANO CURVATURE 00 NOT IMPOSE 

SEVERE CONSTRAINTS. FIRST DEVELOPED IN 1890'5 FOR CLEVELAND . 

IS USED FOR BOEING LRV. 

&-AXLE DOUBLE ARTICULATED. EVOLVED FROM SIX-A'XLE DESIGN 

ABOVE. COMMON IN EUROPE, AND USED ON SEVERAL NEW DESIGNS . 

MANY SYSTEMS HAVE LENGTHEN'::O CARS OF CONFIGURATION 3 TO 

THIS TYPE BY ADDING A CENTER SECTION (ROTTERDAM, OUSSELDOR F, 

KARLSRUHE) 

Source: Adapted from Ref. 2 

Figure V-6. Basic Light Rail Vehicle Configurations 

LRV interior noise levels in the order of 70 decibels are 
attainable. This is comparable to interior noise levels of 
many automobiles at high speed. Exterior noise levels at 
50 feet from the track are about 70-80 decibels for modern, 
noise-engineered systems. 

c. LRT Costs. 
Average construction costs for LRT systems are qiven in 
Table V-6. 
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Length, over anticlimbers 
llcight, from top of rail 
Width, maximum 
Weight empty 
Passenger capacity 

Seats - MBTA 
Sea ts - San Francisco 
Maximum capacity 

Track gauge 
Track radius, minimum, horiz. 
Speed, maximum operating 

•higher speed capabilities are available 

Source: Ref. 2 

71 ft 
11 ft 4 in. 
8 ft 10¼ in. 
67,000 lb 

52 
68 
219 
4 ft 8½ in. (Std) 
32 ft 
50 mph* 

Acceleration, maximum 
Brake rate 

Service, nominal 
Emergency, minimum 

Jerk rate, nominal 
Wheel diameter 
Power, nominal 
Noise levels 

Interior, all systems operating 
Wayside 50 ft at 40 mph 

Figure V-5. Boeing LRV 

12" f-s·,o¼"-1 

2.8 mphf~c ± 10% 

3.5 mph/sec 
6.0 mph/sec (below 30 mph) 
4.0 mph/sec (above 30 mph) 
2.5 mph/sec/sec 
26 in. 
600 volts D.C. 

65 dBA 
80 dBA 



Table V-6. LRT Construction Costs (1975) 

Contruction Type 

Ground Level 
Elevated 
Cut & Cover (CBD) 
Cut & Cover (other) 
Tunnel 

Cost/Mile (millions) 

$6-14 
20 
71 
41 
93 

Costs vary significantly for LRT systems in the U.S. and 
Europe. Major cost variations are due to e nergy and wage 
labor rates. An average operating cost is approximately 
$2 per vehic~e mile. 

Representative operating and maintenance unit costs are 
given in Table V-7. (These are provided for comparison 
among the cost variables and shouldnot be used for 
actual analy sis.) 

Table V-7. Operating & Maintenance Costs (1975) 

Ele ment 

Track maintenance 
Shelter maintenance 
Yards and support maintenance 

Electrical maintenance 
Communications and control 
maintenance 
Vehicle maintenance 
Vehicle energy consumption 
Maintenance facility energy 
consumption 
Vehiale storage energy 
consumption 
Operator's wages 

Other transportation 
General and administrative 

* Vehicle miles travelled 

Source: Ref. 2 

d. Capabilities / Constraints 

Unit Cost (per year) 

34¢ per VMT * 
$500 per shelter 
$1000 per peak hour 
vehicle 
4¢ per VMT 
$2500 per track mile 

24¢ per VMT 
14¢ per VMT 
$50 per peak hour vehicle 

$ 4 00 per peak hour vehi ~l e 

$12,000 per year+ $4,000 
benefits, 1.5 drivers per 
peak hour vehicle 

17¢ per VMT 
15 % of other costs 

No new LRT lines have been built in recent years in the U.S., 
with the result that extensive capital and operating data 
on modern LRT technology is not available. However, LRT is 
viewed as a serious alternative to buses and rapid transit 
in some metropolitan areas. Boston and San Francisco have 
acquired n e w L~T vehicles while Buffalo and other cities 
are actively planning new LRT syster.-.s or line extensions. 
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The features that distinguish LRT most strongly from con
ventional rapid transit are the flexibility with which it 
can be adapted to a variety of urban settings, and its 
potentially lower cost. In congested downtown areas, light 
rail transit can be operated in underground subways. In 
lower density areas, it can be operated at grade in existing 
roadway medians, reserved freeway lanes, and in abandoned 
rail and other exclusive rights-of-way. At heavily traveled 
intersections and in busy arterials grade separation can be 
achieved through underpasses or elevated structures. With 
preemptive signals and barriers, surface grade crossings and 
operation in mixed traffic might be tolerated in some situa
tions. Because much of the track can be built at surface 
level, the need for costly tunneling and elevated guideways 
can be minimized and substantial economies in capital 
expenditure can potentially be achieved. 

LRT is a technologically proven concept that requires no 
costly development program. It can be introduced into a 
community with a minimum of disruption and can be operated 
with minimum intrusion in residential areas. It may offer 
a capability for conversion to higher capacity service, 
thus allowing a city to match its initial investment to 
existing and near-term demand and to stage subsequent 
investment as required. 

LRT applications are shown in Fic:rure V- 7. 

Basic transit mode - most commonly occurs in medium
size cities. 

Urban line haul routes - appropriate along certain 
heavily travelled corridors in low density, medium 
and small cities. These can be radial (terminating 
at CBD) as in San Francisco or diametrical (continuing 
through the CBD to an outlying area) as in Philadelphia. 

CBD circulation - · for CBD application, a high speed 
and performance system incorporates grade separation 
(e.g. tunneling) and preferential treatment. 

Feeder applications - where suitable low cost alignments 
are available, LRT can provide a collection/distribution 
s y stem for its own or line-haul routes. Boston's 
Green Line network is an example. 

4. Summary 

Two basic t ypes of urban rail systems are rail rapid (RRT) 
and light rail (LRT) transit. Primary characteristics of 
each is type of right-of-way. Rail rapid has exclusive 
right-of-way while light rail systems can have any type. 
Thus, RRT systems have higher capital costs for con
struction of aerial or subway sections. LRT has potential 
for lower overall cost because of its flexibility in 
operating under various land use conditions. 
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moving people 

B
etween 1863 and 1935, 17 cities open
ed rail rapid transit systems of the 
basic subway style. Only four of 
thos~ cities were in the United States. 
Between 1950 and 1977, 26 totally 

new rail rapid transit systems were opened. 
Only three of them were on American soil. 

During these years, streetcar or light rail 
systems also appeared in cities all over the 
world . In the recent past, almost every metro
politan area operating some form of rail has 
announced expansion plans or is in the plan
ning stage. Today construction of brand new 
systems proceeds as does preliminary work in 
cities which have yet to see any tracks being 
set in place. 

As diverse as these networks are, they have 
one thing in common-the trains run because 
rail was selected as the mode of urban travel 
which could best move people, in line with 
local requirements . 

Capacity 
When a rail line enters a travel corridor, a 

rider trades the flexibility of an automobile 
for the speed and efficiency of rail transit. 
Trains run frequently and reliably and are not 
hampered by traffic congestion or weather 
conditions. And, rail provides capacity-one 
rail line carries more people, with greater 
speed and in less space than any other mode 
of urban transportation. 

Rail transit is a natural for 1any heavily 
traveled, trunk-line corridor. 

Currently the Bay Area Rapid Transit 
system operates trains of up to 10 cars every 
six minutes under San Francisco Bay into 
central San Francisco. That is 10 trains an 
hour, each with a passenger capacity up to 
1100 riders or 11,000 passengers in one direc
tion in one hour of the rush period. BART 
plans to reduce the interval between trains to 
three minutes, thus doubling the capacity . 
Twenty trains carrying 22,000 passengers in 
the peak direction could funnel riders to four 
downtown subways stations in one hour. In 
addition, these stat;ions could accommodate 
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the same number of passengers coming from 
the other direction. 

A 1976 study of the New York City 
Transit Authority's Lexington Avenue line re
vealed that its four tracks carry 211,350 pas
sengers during the 3 p.m. to 7 p.m. weekday 
rush period. Capacity like that is hard to 
match. 

By lengthening or shortening trains, the 
capacity easily can be manipulated to meet 
expected or unexpected passenger flows with
out additional construction and without any 
additional impact on the environment. No 
extra highway lanes are needed to handle the 
surges. 

Philadelphia rail service, operated by the 
Southeastern Pennsylvania Transportation 
Authority, illustrates the point with ease. In 
1972, a 1 ½-mile extension of the Broad Street 
subway was completed to the new 60,000-
seat Veteran's Stadium. The rail facility is 
adjacent to the old Philadelphia Stadium and 
the newer 14,000-seat Spectrum, built for 
hockey, basketball and music performances. 

About 15% of the attendance at the stad
ium travels by rail, which is available in only 
one direction because the station is at the end 
of the line. At a game with 40,000 atten
dance, this amounts to about 6000 persons or 
seven extra trains . .From the time the ninth 
inning ends, those 6000 riders are out of the 
stadium and aboard trains in 21 minutes. 
While the transit baseball fans are speeding 
home arguing over the umpire's last call, 
motorists are still sitting in the stadium 
parking lot arguing over traffic-sometimes 
for as long as two hours. Road conditions worsen 
when the three facilities are in use at the same 
time. 

When the attendance totals 60;000 to 
100,000, a train leaves every two minutes 
with 400 persons a minute moving out while 
the automobile-bound driver stews at his 
wheel. 





moving people: the facts 
• At three-minute intervals, 10-car BART trains can comfortably move as many as 22,000 

passengers in one direction during one hour. · . . . 
• At ·the end of a baseball game, Philadelphia subways get fans on their way within 21 

minutes while the stadium parking lot takes as long as two hours to clear. 
• For suburban residents, a well-coordinated rail/feeder bus network places access to the 

central city as near a_s the corner bus stop. . . . 
• Forty-seven percent of the riders who board the Lindenwold line at one station 

formerly made the trip by automobile. 
• The Bay Area Rapid Transit Impact Program found that _more than 50% of those 

making the same trip before the line's opening, did so by automobile. . 
• Construction costs for a suburban highway amount to 88¢ per person per mile as 

compared to rail construction costs of 20¢ per person per mile, accordin? to one study. 
• The interstate highway system is now expected to cost in excess of $100 

billion-almost three times the original estimate-and will be completed 15 to 29 years 
beyond the original completion date. 

July 4, 1976-the nation's 200th birthday 
-in New York provides another dramatic 
illustration of capacity. On that day, when 
the stately, high-masted ships from all over the 
globe converged on New York harbor, public 
officials urged the celebrants to use transit 
because of the massive traffic jam they feared 
might occur. The celebrants listened and July 
4 became a day when history was made once 
again. 

The city subway carried 2.2 million riders 
compared to a normal Sunday load of 1.2 
million. The Long Island Rail Road trans
ported 107,300 people compared to a typical 
weekend figure of 44,500. The Hudson and 
Harlem commuter lines carried 55,000 pas
sengers compared to 17,000 on that date, one 
year earlier. On the Port Authority Trans
Hudson trains, 135,000 riders boarded com
pared to the usual Sunday loading of 23,000: 

The best part of the story is that vehicular 
counts for the day were some of the lowest 
ever recorded for a holiday period . The streets 
were left to the people for the largest birth
day party that the world had ever seen. 

Rail's capacity for getting people to jobs, 
to entertainment and to services is unequaled; 
and, aren't those the things cities are all 
about? 
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Coordination 

Rail is used most efficiently when its 
service is carefully coordinated with a feeder 
bus network. Buses circulate through the 
neighborhoods adjoining rapid transit sta
tions, transporting passengers to the train 
connection and returning them home later in 
the day. Although the traveler may live miles 
from the rail station, rail access is as close as 
the nearest corner bus stop. Today, rail 
system designers make special efforts to as
sure the ease and convenience of the bus/rail 
transfer . 

Such unified systems are in operation in 
almost every metropolitan area served by rail 
including Washington, D.C., Chicago, Boston, 
Philadelphia, Toronto, Montreal and in the 
San Francisco region. In Toronto the coor
dination is so well defined that many bus 
routes literally enter the interior of the rail 
stations. With downtown office and shopping 
complexes also providing direct, underground 
access to the subway, it is possible for many 
Toronto Transit Commission patrons to leave 
the winter behind. Once TTC riders board the 
bus in the morning, they may not have to face 
the Canadian chill until they are back at their 
bus stop that evening. 
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Attractiveness 

It is features like these that draw passengers 
.to rail once the trains start running. 

In 1969, three bus routes traveled 
Chicago's Dan Ryan Expressway. In Septem
ber of that year, the Chicago Transit Auth
ority opened its Dan Ryan rapid transit line in 
the median strip of the highway. Ridership 
jumped from 5100 per day on the buses to 
110,000 per day on the trains. Additionally, 
almost 20% of the Dan Ryan rail patronage 
was either diverted from automobiles or 
represented new trips that were not made 
before. 

Even more dramatic results come out of 
the Philadelphia-southern New Jersey region . 
The high-speed Lindenwold line, operating 
from suburban and populous Camden County 
into the central business district of Phila
delphia, follows the right-of-way of a once 
deteriorated railroad commuter line which ter
minated in downtown Camden . Prior to 
construction of the Port Authority Transit 
Corp. or PA TCO line, the railroad's ancient 
equipment was able to capture about 1200 
riders a day. On opening day of the line's 
ful I length, PA TCO carried 14 900 
people. That figure has continually risen t~ its 
present level of about 42,000 revenue passen-
gers traveling each workday. - -

In Haddonfield, one community on the 
line, 47% of the rail riders formerly drove 
cars, 37% came from buses and 13% had 
not traveled in that direction. About 
3% had used the previously existing com
muter rail service. 

Also of significance is the traffic decrease 
that has occurred on the river bridge 
between Camden and Philadelphia. Traffic on 
the bridge has declined every year since 1969 
as the sleek PA TCO cars speed over the 
same span . -

Chicago's Skokie Swift line has become 
legend in transit lore . Under an early federal, 
demonstration grant, the Chicago Transit 
Authority purchased five miles of an aban
doned electric interurban line. With CTA's 
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Howard Street rapid transit station on one 
end and an expanded park-and-ride lot in 
Skokie on the other, rail cars began running in 
1964. Expecting 1500 riders on opening day, 
CTA fare collectors were greeted by 4000 
riders instead. That figure climbed to an 
average of 7500 daily passengers by the end 
of the third year of service. 

Skokie, a 10-square-mile suburb northwest 
of Chicago, averages about 1.4 automobiles 
per household . And, consistent with this, 
about 86% of the Skokie Swift's passengers 
have one or more cars available to them. Yet, 
they have been attracted to the speedy, 
non-stop connecting service. 

BART also has made impressive progress in 
attracting passengers . Based on about 120,000 
passengers per day, the BART Impact Pro
gram found that more than 50% of those 
making the trip before, previously did so by 
automobile. And in 1977, an average of 
135,000 travelers pass through BART 
turnstiles each day. In the busy Oakland-San 
Francisco trans-bay corridor, BART picks up 
29% of the travel market during the peak 
hour. And, the silver cars have also raised area 
transit ridership in the off-peak many-fold . 

Questions ;;; f 2e:,·/, /C~ ha [:;~Ii q1 1 ty te c 1+; 
1. What are the major advantages 

of a rail rapid transit sys
tem? What are the disadvan
tages? 

'--(_LJ!S 
2. What are the problems involv

ed in coordinating rail with 
a feeder bus system? . ,{i;, .~,-t<-/1-i.a i C,;,. / 
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. Comment on the use of freeway Y t,i 

medians as transit routes. 
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Session V 

Public Transportation Systems 

and Characteristics 

Examples of Existing 

U.S. Light Rail Transit Systems 

Source:"Light Rail Transit," Special Report 161, TRB. Article 
by Roberts. Korach, Port Authority Transit Corporation 
of Pennsylvania and New Jersey. 





The simplest type of light rail transit system in the United States is the Mattapan
Ashmont Hi-Speed Line in Boston. Its main function is to provide extension feeder 
service to a major Boston heavy-duty rapid transit line. It handles about 14,000 rides 
each weekday on a very short route with about a 20-min round-trip time. Frequencies 
during rush hour are about every 2 min; only 1-unit vehicles are used. Off-peak ser
vice varies from 6 to 24 min; there is no 1:00 a.m. to 5:00 a.m. operation. Control 
of the vehicles on this line is strictly by the sight of the operator; there is no signal 
system. Average speeds between stops are about 30 mph (48 km/h). There are few 
blind spots on the line, and this simple system has proved to be very safe during its 
many years of operation. The regularly used switches on the line, which are at only 
1 terminal, are manually controlled. Simplicity and success describe this small but 
important light rail operation. 

Another excellent example of a simple light rail rapid transit system is the Newark 
subway. This line is approximately 4 miles (6 km) long and has a running time in 
each direction of about 12 min. Round trips can easily be made in 30 min; rush-hour 
operation runs on an even tighter turn - around time. The line runs a single-vehicle 
operation each day from about 5:00 a.m . to 1:00 a.m. the next morning. On weekdays, 
headways vary from better than 2 min in the rush hours to 30 min in the late evening. 
Midday services range from 4 to 7 min. The Newark line runs from one terminal to 
another without any diverging routes. Operation over most of the route is controlled 
by a signal system that provides rear-end protection and a few timing devices to control 
speed. The operator of the vehicle observes these signals when making the round trip. 
At one end of the line cars are stored in a yard. In this area, during rush hours, 
switches are controlled from a tower. A simple display board that shows track oc
cupancy is available for the control to use. All other switches on the line, which 
consist mostly of emergency crossovers, are manually; operated. 

A slightly more complicated type of operation is the Shaker Heights, Ohio, rapid 
transit system. This line, which has a 60-min round-trip cycle, has frequent rush
hour service but includes a route diversion in the form of 2 branches. Rush-hour 
frequencies on the trunk portion of the line are as close as 2 min; there is both single
unit and multiunit train operation. Base service is generally 10 to 30 min. A turnback 
loop with a 30-min round trip is availab\e at the junction of the 2 branches for certain 
short-routed schedules. Control of the system is by simple signals that give rear-end 
protection and must be observed by the operators. The switches at the diverging point 
and at wayside turning loops are controlled manually by the operator. A further com
plication in the movement and control of this system is its 2-mile (3-km) joint opera
tion with the Cleveland Transit System (CTS) rapid transit line. Trains of both systems 
are given preference automatically on this joint section of track in the order in which 
they entered the section. A manual override of this system is available to a central 
dispatcher who controls only CTS trackage . The signal system in the joint track area 
is equipped with track trips to give positive rear-_end protection for both Shaker Heights 
and CTS vehicles. Surprisingly, the Shaker Heights rapid transit downtown terminal 
has all of its switches manually controlled, which alleviates the need for a control 
center or dispatcher. The equivalent of a dispatcher is always on Shaker Heights 
rapid transit property mainly to coordinate the crew assignments and to manually 
control the train operation by issuing orders. 

The most complicated type of light rail operation running today is the Green Line 
System in Boston. This system currently handles about 175,000 rides each weekday . 
The trunk portion-of this system is an amalgamation of 5 outer-end branches, and 
there are many forms of short-turn operations on both the trunk apd branch lines. 
Multicar operation is used during the rush hour for most services; and branch-line 
headways are about 4 min. The trunk headway is therefore better than 1 min and is 
controlled by a simple rear-end-protection signal system. Because of the density of 
operation on the trunk portion, there are certain locations where vehicles or trains 
can close up on each other only by using sight observation. Timing devices also are 
used when they are needed for further protection. Switches at the diverging points 
and at most short-turn points are controlled by the power on-power off method. There 
is no central control over this heaviest of light rail operation. 

In summary, it can be seen that light rail is readily adaptable to the simplest of move
ment and control systems. Ii greater sophistication is desired in either of these areas, 
light rail can be adapted to perform but at greatly added expense and with higher main
tenance probl~ms. • Ii the purpose of light rail is simplicity and if it is to be a cost
cutting method of obtaining fixed guideway transit service, simple operating methods 
and controls should be considered. Ii used properly, they will ensure a safe, con
venient, and popular transit service. 
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Questions - V 

1. Comment on the adequacy of the control systems for each of 
the examples, particularly as they affect headways. 

2. Given that highway facilities would be available, would 
express bus service be able to provide equivalent service? 
Why? 



SESSION VI: PUBLIC TRANSPORTATION SYSTEMS AND 
CHARACTERISTICS - BUS AND PARATRANSIT 

Objectives of Session VI 

To be able to define basic types of bus and paratransit 
systems 

To be aware of the trade-off situations in the selec
tion of a particular type of system 

To be aware of the necessity to coordinate and integrate 
new transit systems into the public transportation system 

Synopsis of Session VI 

General descriptions of each type of system are given by 
delineating their characteristics of equipment, capabilities, 
cost, service, and application. 

Outline for Session VI 

Part 

1 

2 

3 

4 

Subject 

Bus Systems 

Para transit 

Innovative Systems 

Summary 





SESSION VI: PUBLIC TRANSPORTATION 
SYSTEMS AND CHARACTERISTICS- BUS 

1. Bus Systems 

a. Definition. Conventional bus systems refer to those 
transit systems serving urban areas mainly by urban 
buses on fixed routes and schedules, available to all 
interested users, and charging a published set of fares. 

b. Phy sical and operating characteristics. The character
istic s of bus s y stems vary by the route functions they 
serve. For example, bus rapid transit are buses operating 
on e xclusive ri ght-of-way-whi ch p rovide differe nt operating 
characte ristics (e.g. higher average speed) than buses 
on city streets. (Bus rapid transit is also discussed 
in Session VII.) Typical normal service speeds are pre
sented in Table VI-1. As operational conflicts increase, 
bus service speeds decrease as for mixed traffic in a CBD. 

Table VI-1. Typical Bus Speeds 

'!)'p e of Se rvice 

Loca l Bus (Small City ) in CBD 
Local Bus (Large City) in CBD 
Local Bus in Bus Lane in CBD 
Local Bus on Arterial Stree t 
Loca l Bus on Arterial Reserve d Lane 
Expres s Bus on Freeway 
Exp ress Bus in Exclusive Bus Lane 

Source: Ref. 2 

Normal Service 

Speed (mph) 

Peak Off-Peak 

10 12 
5 7 
8 10 

10-11 13-15 
15 17 
30 45 
45 45 

Bus headwa ys are affected by the same t ype of f ac t o rs 
whi ch affect r ail transit he a dways such as system policy , 
patronage , stop s, e tc. Typical minimum average he adways 
are p r e s e nted in Table VI-2. Conditions at critical stop 
areas (be rth d e si 0n, location, e tc.) usually determine the 
minimum headway for an overall route. Bus headways are 
not an important safety consideration as in rail transit 
ope rations. Rather, bus headways are more important in 
sched ule p lanning and adhe r e nce for routes. 

Ta ble VI-2. Typical Minimum Headways (dur ing t he 
peak 15 min of the peak hour) 

Vehic l e a nd Facility Type 

Buses in mixe d s treet tra ffic 
Buses i n e x c lus i ve street lane 
Buses i n mi xed f r eewa y traffi c 
Bus e s in mixed freeway t raf f i c 
Buses i n excl us i ve buswa y 
Buses in exclus i ve busway 

Pas s enger Stops 
Alo ng o r Affecting 

Route Secti o n 
I nvo lve d 

Yes 
Ye s 
Yes 
No 
Ye s 
No 

Source: Adapt e d from Ref. 1 

VI-1 

Resulting 
Nos. of 

Headways Buse s 
(in s ec ) Per Hour 

40-60 90-60 
18- 50 200-72 
40- 60 90-60 
10- 30 360-120 
25-35 144-103 
5 - 30 720 -120 



Bus stops (location, spacing, etc.) are primary factors in 
passenger service but have a general tendency to increase 
travel times as their frequency increases. Typical bus 
stop spacings are listed in Table VI-3. 

Table VI-3. Typical Bus Stop Spacings 

Linear Spacing (ft.) 

CBD's Non-CBD 

Typical Typical 
Service Type Traditional Contemporary 

Practice Practice 

Local bus, urban 400-800 500-800 1000-1500 
Limited-stop bus, urban 400- 800 1200-3000 2000- 5000 
Express bus, urban 500-1 000 4000-30,000 l-30mi 

Source: Ref. 1 

Bus system capacities depend mainly on vehicle and facility 
type. Estimated passenger capacities are given in Table 
VI-4. The effect of factors inherent to different types 
of bus operations on capacity is the same as their effect 
on average bus speeds. For example, as bus stops and 
operational conflicts increase, bus route capacities and 
bus speeds decrease, 

Table VI-4. Passenger Capacities per Lane (hourly 
rate, in one direction of travel, 
during the peak 15 minutes of the 
peak hour) 

Vehicle and Facility Type 

Minibus-midibus 
a. in mixed street traffic 
b. in exclusive street lane 
City-suburban transit bus, non-articulated 
a. in mixed street traffic 
b. in exclusive street lane 
c. in mixed freeway traffic1 

d. in mixed freeway traffic 2 

e. in exclusive buswaysl 
f. in exclusive busways 2 
City-Suburban transit bus, articulated 
a. in mixed street traffic 
b. in exclusive street lane traffic 
c. in mixed freeway trafficl 
d. in mixed freeway traffic 2 

e. in exclusive busway1 

f. in exclusive busway2 
City-suburban transit bus, double-deck 
a. in mixed street traffic 
b. in exclusive street lane 
c. in mixed freeway traffic1 

d. in exclusive bus line 

1
stops 

2 
No Stops 

Source: Ref. 1 

VI-2 

Total Seated 
Seated Only Plus Standing 

900-2300 1500-4000 
1100-3000 1800-5400 

1800-5000 2700-9000 
2200-6600 3200-12,000 
1800-5000 2700-9000 
3600-19,800 5400-36,000 
3100-7900 4600-14,400 
3600-19,800 5400-36,000 

2100-6700 6000-15,300 
2500-9000 7200-20,400 
2100-6700 6000-15,300 
4200-27,000 12,000-61,200 
3600-9000 10,300- 20 ,400 
4200-27,000 12,000- 61,200 

3000-6700 3900- 8100 
3600-9000 4700-10,800 
3000-6700 3900-8100 
5200-10,800 6700-13,000 



Buses come in many sizes and designs. A conventional urban 
bus is shown ' in Figure VI-1. The conventional 40-foot bus 
is utilized by most urban transit properties. These buses 
now cost approximately $60,000 to $80,000. 

T& ir;,~·]w':' ,, :'-1Qi~ 
~ o -- ,:-' o:]ill 

Overall length - 40.0 feet, number of passenger seats - 51 or 53 
Overall width - 8.5 feet, total passenger carrying - 67 

capacity per bus* 
Floor to ceiling height - 6.5 feet 
Number of doors per bus - 2, Empty weight - 20,050 pounds 

(right sides only) Nominal weights - 30,100 pounds 
Door opening width - 2.5/2,2 feet 

(entrance/exit) 
Door opening height - 6.6/6.4 feet 

(entrance/exit) 
Interior noise level at bus speed of 35 mph on level 

grade - 80 dBA 
Exterior noise level, at grade 50 feet from vehicle - 84 dBA 

*PennDOT Standards 

Source: Ref. 3 

Figure VI-1. Conventional Urban Bus 

Articulated buses provide higher passenger capacity because of 
increased length. Shown in Figure VI-2, the buses are 
hinged in the middle for easy turning. Although not in 
widespread use currently, ten urban transit properties 
in the U.S. have recently contracted to buy 23~ articulated 
buses. 

Overall length* - 54.1 feet, number of seats per bus - 65 
Overall width - 8.2 feet, total passenger carrying - 87 

capacity per bus 
Floor to ceiling height - 6.56 feet 
Number of doors (right - 3, Empty weight - 26,450 pounds 

side only) Nominal weight - 39,500 pounds 
Door opening width (all doors) 4.1 feet 

*59.0-foot version also available 

Source: Ref. 3 

Figure VI-2. Articulated Bus 

Bus passenger capacities depend on vehicle type and seating 
configuration. Typical capacity ranges are presented in 
Table VI-5. 

An improved version of the standard urban bus is the 
Transbus, developed under UMTA. Most buses now in use 
are based on a design introduced in 1959 with little improve
ments noticeable to passengers because of a small market and 
the transit industry's deficit status. Mechanical components 
and exhaust systems, however, are now considerably improved. 
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Table VI-5, Typical Bus Capacities 

Vehicle Ty pe 

Minibus-midibus 
City-suburban transit bus: 

non-articulated 
articulated 
double-deck 

Source: Ref. 1 

Seats 

15-25 

30-55 
35-75 
50-85 

Per Single 

Standees 

10-20 

10-50 
30-120 
15-30 

Unit 

Total 
Passengers 

25-45 

45-100 
100-170 
65-100 

UMTA's TRANSBUS program is intended to develop 40-foot 
vehicle designs using the best available existing technol
ogy. Improv ements include: 1) Improved comfort and ride 
quality to make buses more competitive with the private 
auto; 2) Improved safety for passengers, pedestrians and 
occupants of other vehicles; 3) Reduced maintenance costs 
and easier maintainability; and 4) Specific improvements -
such as lower floor, lower and fewer steps, more secure 
interior arrangement, improved lighting and information 
display - to facilitate use by the elderly and handicapped. 
UMTA tentatively discontinued the TRANSBUS program in 1976. 

The trolley bus, as a practical transportation vehicle, 
first came into widespread use in the 1930's although 
prototypes had been in operation for twenty years prior 
to that time. The trolley bus combined the traction 
principles of the streetcar with the flexibility and 
lower cost of the motor bus. The initial use of the 
trolley bus was to replace streetcars on low volume lines 
or to provide low cost extensions of streetcar systems. 
The introduction of the trolley bus proved successful 
both with the patrons and with transit operators and was 
soon in widespread use around the country. Although 
World War II put a halt to transit development, the 
trolley bus' popularity increased even more after the 
war's end. It was cheaper to pave over the street car 
tracks and use trolley buses than it was to buy new street 
cars. However, within a few years the diesel engine was 
vastly improved and became standard equipment for buses. 
Diesel buses could operate cheaper than trolley buses and 
had greater fle~ibility. By the early 1950's the use of 
trolley buses began to decline. At that time, 34 cities 
were utilizing trolley buses. 

The renewal of interest in trolley buses began in recent 
years with increased emphasis on lower polluting, less 
noisy vehicles and cheaper substitutes for oil-fueled 
vehicles. 

At this time only one manufacturer (Flyer Industries, of 
Canada) in North America produces trolley buses. The 
vehicle uses the same body as the AM General Bus. 
The electrical equipment is located where the engine 
normally is. Seating capacity is in the 49-51 seat range. 
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The trolley bus has equivalent operating characteristics 
to the V-8 diesel bus, largely because of improvements 
of the latter in recent years. 

The most recent cost of a new trolley bus was in excess 
of $100,000 per vehicle. Operating costs are fairly 
equal but when the cost of maintaining the overhead power 
supply is included, slightly higher trolley bus operating 
costs result. 

Trolley buses have the disadvantage of limited maneuver
ing range and because of this are more prone to traffic 
caused delays. 

At this time, several cities, inlcuding San Francisco 
and Dayton, have trolley buses in service and others are 
considering their use. 

c. Costs. Because conventional bus transit uses existing 
streets there are no large direct guideway costs as in 
rail transit. However, exclusive busways are significant 
cost factors. (These are discussed in detail in Session 
VII.) 

Conventional bus system operating costs are presented in 
Table VI-6. Costs vary by locale and system size. Wages 
are a major cost item, comprising about 65 percent of the 
total transit industry's 1974 operating expenses. The 
cost due to wages are reflected in the values under 
"Transportation," which include driver's wages, fuel and 
oil, tires, etc; and "Maintenance" and "General and Admin
istrative" items. 

Operating costs per vehicle mile vary inversely with 
operating speed, i.e. the higher the operating speed 
the lower the cost per vehicle mile. This results 
because the same hourly operator wages (highest cost 
item) are spread over more vehicle miles as operating 
speed increases. Thus, any action taken to accelerate 
bus service, such as better bus stop location, preferential 
treatment, etc. not only attracts passengers but saves on 
operating costs. 

Table VI-6. Bus Operating Costs 1973 
(per bus mile) 

Maintenance of Garage and Equipment 
Transportation 
Station a nd Advertising 
Insurance and Safety 
General and Administrative 
Taxes and Rent 

Total 

Source: Ref. 2 

Typical 

$0.18 
$0.57 
$0.02 
$0.06 
$0.11 
$0.06 

$1.00 

Range 

$0.08-$0.42 
$0. 25-$1. 34 
$0.01-$0.05 
$0.02-$0.13 
$0.05-$0.26 
$0.03-$0.15 

$0.44-$2.35 

d. Capabilities/Constraints. The major characteristic of 
buses is their ability to operate over the existing street 
and freeway system. As a result, new bus systems can be 
installed, and major service changes can be made in a 
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relatively short time period, Buses can be used to provide 
special services such as charter, school transport, sport
ing or other local events, etc. 

As noted previously, bus systems comprise the large majority 
of urban transit systems for CBD distribution. Buses can 
also be used on suburban feeder lines for rail transit or 
qus line haul routes. 

Preferential line-haul service is another application for 
buses. Preferential treatment such as exclusive busways 
on freeways and arterials have been successful, such as 
the Shirley Hiqhway (I-95) bus and carpool facility. 

The relatively low capital cost of bus systems provide 
flexibility and innovation in service and equipment. 
Typical examples lie in paratransit: demand-responsive 
systems, subscription-bus, and specialized service and 
equipment for the elderly and handicapped. 

A number of aspects of bus transit related to vehicles, 
service (coverage, frequency, etc.) and bus stops, have 
made bus use unattractive to people, particularly in 
comparison with the auto's personalized service. Declin
ing ridership and transit service improvements is a complex 
problem involving numerous issues which are addressed 
throughout this notebook. It is worthwhile to point out, 
however, that transit service improvements infue past 
have been constrained by financial deficits and often 
an unwillingness by the transit industry to institute 
changes. Now, with federal support, improvements in 
several areas of bus transit service and facilities are 
possible. 

2. Paratransit 

a. Definition. Paratransit refers to the forms of passen
ger transportation which are available to the public, are 
distinct from conventional transit, and can operate over 
the highway and street system. Shared-ride taxis, carpools, 
rental cars, and subscription bus clubs are often included 
under the definition. 

b. General characteristics. Paratransit systems have 
actually been in operation in one form or another almost 
since the inception of the automobile. For the most part, 
they have been operated by the private sector and have 
risen and fallen according to the prevailing economic 
conditions and constraints. 

Paratransit modes fall between private automobiles and 
conventional transit modes in the spectrum of urban 
transportation services. These systems have common 
characteristics in that--

They are designed to respond directly to demand 
without fixed schedule s and routes, except where 
they are prearranqed as in carpools and subscription 
bus operations. 

They have origin-destination capabjlities approaching 
those of the private automobile but are more public 
in character. 

Their capital cost per vehicle is usually lower 
than conventional transit vehicles. 
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c. Types of Systems 

1) Hail or phone services. Taxi, dial-a-ride, and 
jitney services have a common characteristic: they are 
hailed or telephoned by prospective users. Dial-a-ride 
(demand-responsive) service is most easily described 
as shared ride service summoned by telephone, and new 
calls may be answered while other passengers are still . 
in the vehicle. The service is inferior to regular taxi 
services because it involves route deviation and greater 
uncertainty of arrival time, but offers potential cost 
savings over taxi service through hig~er veh~cle oc~upa~cy. 
Jitney service differs from both taxi and dial-a-ride in 
operating on essentially fixed routes. It differs from 
conventional bus transit since jitney vehicles operate 
on relatively short headways with no fixed schedule, and 
are hailed on the street. 

An important operating characteristic of taxi, dial-a-ride, 
and jitney services is that all can be provided by the 
taxicab. However, there are very few cities in the United 
States where existing regulations would permit a taxicab 
operator to offer this range of services, since jitney 
services are illegal in all but a few U.S. cities by 
regulation passed by the early 1920's. Relatively few 
cities seem to have the regulatory provisions necessary 
to encourage taxicabs to offer formal dial-a-ride services. 

Taxicabs are subject to extensive public regulation in U.S. 
cities in four major areas: entry control, financial 
responsibility, service standards, and fares. Entry 
(right to operate) controls are numerical limitations 
on taxicabs, restrictions on the number of taxicab firms, 
or regulations allowing monopolistic operations in specific 
jurisdictions. For example, New York City has a limit of 
11,787 on vehicle medallions (with buying prices which have 
ranged up to $35,000 each), while Washington, D.C. has 
"free entry" for taxicabs and 8500 taxicab licenses. Los 
Angeles is divided into six taxicab zones, and one cab 
company has exclusive rights to operate in one zone. Many 
cities also grant exclusive franchises for taxicab services 
to airports and rail stations. 

, 1 n C 
In 1973 there were approximately 3400 communities l:ierved ,,v' 
by taxicabs. Financial responsibility, in particular public 
liability insurance, has been regulated since the 1920's 
when many operators went out of business with unpaid liabil
ity claims. Regulations relating to service standards include 
vehicle design and safety standards, driver qualifications, 
and prescribed methods of operation, including number of 
passengers, conditions for group riding, the use of cab 
stands, cruising and hailing restrictions, and conditions 
under which service requests may be refused. Fare regula
tions deal with the level of fare and the rate structure, 
the two main alternatives being the meter system and the 
zone system. Shared-taxi services operating door-'to-door 
qualify as demand responsive transportation. Several 
successful taxi-based demand responsive transportation 
services presently operate in the U.S., and the taxi 
industry has recently indicated strong interest in partici
pating in the development of demand responsive transportation. 
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The basic operation of a demand responsive transportation 
service involves dispatching a vehicle in response to a 
telephoned request for service to carry the patron to his 
destination, while simultaneously accommodating in the 
vehicle, other patrons whose requests for service are com
patible in terms of both time and geography. The actual 
number of intermediate stops made between the origin and 
destination of a particular passenger will vary with the 
pattern of demand responsive transportation service offered, 
the time of day, the capacity of the vehicle, the level 
of service offered, as measured in terms of waiting time 
and travel time for passengers. 

The basic elements of a demand responsive transportation 
serv ice are: a fleet of vehicles, a means of communication 
between the patron and the service, a means of communica
tion between the service and the vehicle drivers, and a 
control center to receive requests for service and 
schedule and dispatch vehicles. Around these basic ele
ments, a variety of systems is possible in terms of 
organization, degree of automation, equipment, work force, 
service patterns, size of service area, and role in the 
overall public transportation system. 

There are two kinds of demand responsive transportation 
service illustrated in Figure VI-3. The first, route 
deviation, is a limited form, in which a vehicle will 
deviate from a regular fixed route to pick up or discharge 
a passenger at a requested location, typically within 
several blocks of the main route. The more common kind 
is known as "pure" demand-responsive service, wherein the 
routing and scheduling of vehicles depends entirely on 
the particular requests of patrons. Three variants of the 
pure form may be employed as a basic service pattern: 

Many-to-one -- providing transport from several origins 
to a common destination, such as a shopping center or 
bus terminal. 

Many-to-few -- providing transport from multiple origins 
to a few destinations, such as major activity centers 
or points on a downtown loop. 

Many-to-many -- providing transport between any origin
destination pair in the service area without limitation. 

These service patterns may be used alone, in reverse, or 
in combination throughout a service area or on a zonal 
basis, depending on the characteristics of the service 
area. 
A number of dial-a-ride (demand-responsive) systems have 
been installed (and abandoned) in the United States and 
Canada. Hany of these s ys tems have similar characteristics. 
The most common feature of the demand-responsive transit 
systems is the size and character of the servi~e area. In 
most instances, the population of the service area is less 
than 20,000 and the area is residential in character 
although demand-responsive systems could operate over 
large areas and serve large and varied population groups. 

Almost all of the agencies providing dial-a-ride service 
are using vans or small buses, ranging in size from 10 to 
12 seats to 19 to 25 seats. The smaller vehicles appear 
to be adequate for many-to-many service, with the larger 
vehicles employed for many-to-few operations. In general, 
smaller buses and vans would be more acceptable in the 
residential areas. 
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Figure VI.3. Demand-Responsive Service Patterns 

Thus far, a predictable ratio of fleet size to population 
siz e of service area has not emerged. In part, this is 
due to the diffe rences in area and population character
istics and the availability and qua lity of alternative 
tra nsportation services. More experience is needed.to 
determine the opti~um balance between l eve l of service 
and cos ts. 

The majority of the existing dial-a-ride systems provide 
many -to-many serv ice . Only a few are limited to route 
deviation, yet this is the simplest form of service to 
manage. Furthermore, most of the systems rely exclusively 
on manual dispatching. 

The overall cost of operating a demand-responsive system 
is a function of both wages and the level of service to 
be offered (the number of buses in operation). Wage rates 
v ary greatly from s y stem to system. Net cost (or profit) 
to the operators (the difference between operating costs 
and revenues) varies directly with both fare level and 
vehicle productivity. A rule-of-thumb cost figure is 
difficult to establish based on present systems. For 
example, a system with relatively low wages could, even 
with low vehicle productiv ity, produce acceptable financial 
results. (Current e xperience does indicate, however, that 
dispatching and control account for about 25 percent of 
operating costs.) 
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2) Hire and Drive Services. For the hire-and-drive 
group of paratransit services, two distinct types are 
daily car rental services and short-term auto rental. 
Daily rental car describes the hiring of automobiles by 
rental agreement for periods of at least a day and at 
most a year, as provided by Hertz, Avis, Budget, and a 
number of other well-established private rental car 
companies. A growing market of business and tourist 
travelers has resulted in expansion and improvement of 
daily car rental services. Absence of restrictive regula
tion has led to vigorous competition and to the development 
of special club services to facilitate checkout and 
attract customers. As a result, daily car rental opera
tions are highly efficient and quick to respond to changing 
demand. 
Short-term auto rental service permit the traveler to rent 
automobiles trip by trip from centrally located terminals. 
Possible applications of this concept, yet to be tried in 
the United States, range from renting regular automobiles 
at residential or business complexes to a much larger scale 
system within a shopping or business district with ubi
quitous terminals, small electric vehicles, automated 
check-in and checkout, and computerized schemes for 
redistribution of vehicles. Most of the previous research 
in the U.S. has been directed at the latter application, 
which has been characterized both as "minicar" service and 
as a "public automobile system." The use of small electric 
vehicles has been advocated as a means for reducing pollu
tion and congestion within the area served; the merit of 
this suggestion, however, will remain unclear until such 
a scheme is demonstrated. 

3) Prearranged Ride-Sharing Services. The term "pre
arranged ride-sharing" has been used to describe services 
in which a group of travelers make an agreement to travel 
together on a regular basis. The two most common forms of 
this service are the car and van pooling and subscription 
bus. These services can usually be conducted at high 
levels of vehicle occupancy and at quite low cost per 
passenger mile. 

Services of this type involve some route deviation to pick 
up and drop off individual travelers, but this is usually 
confined to relatively minor collection and distribution 
patterns at the beginning and end of the trip, and accounts 
for only a small proportion of the total trip time. The 
schedule is fixed by agreement of the travelers and is 
essentially inflexible from the point of view of an 
individual traveler. Pre-arranged ride-sharing service 
is superior to conventional transit in that they provide 
essentially door-to-door service and the major portion of 
the trip is an "express" ride. They have a disadvantage 
however, of schedule inflexibility, although riders are 
usually already tied to fixed work or recreation schedules. 

Given enough incentives, the private sector can develop 
such alternatives as: common forms of carpooling, company
sponsored van pools, company-operated bus service, privately 
owned and operated bus services, services provided by 
neighborhood cooperatives, school bus services with part
time or volunteer drivers, and to some small degree, 
services provided by taxicabs and by conventional transit 
operators. 
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About 1000 vans are estimated to be in use by 50 firms in 
the United States for transport of employees from homes to 
jobs. Van pooling now takes several forms, including 
single-firm ventures (e.g., 3M Co. in Minneapolis/St. Paul), 
mingling of · employees of several firms (e.g., Atlantic 
Richfield, Crocker Bank and Commuter Computer in the Wil
shire district of Los Angeles) and brokerage (an idea of 
University of Tennessee researchers in which a van is leased 
to an individual by an agency who also provides matching 
ridership services as well). 

Experience indicates that prearranged ride sharing services 
are most attcactive where: trip origins and destinations 
are concentrated in small areas separated by a relatively 
long trip, there is some disincentive to private 
automobile travel, such as long, time consuming trips, 
severe highway congestion, high parking charges or restric
tions, or limited access to private automobile. 
Carpooling and subscription bus services are used almost 
exclusively for peak-hour work trips between residential 
areas and large employment centers. Many of the users of 
these services have been diverted from private automobile 
use, and, in Reston, Virginia, for example, have actually 
reduced the number of automobiles owned by their families 
as a result of the services. Carpooling is highly organized 
in some locations, and includes computerized matching of 
potential users and special parking privileges for high
occupancy vehicles. Subcription bus services are well 
patronized in locations where they have been implemented. 
Where part-time drivers are employed, these services are 
able to operate at remarkably low costs per seat-mile. 

The costs of providing pre-arranged ride-sharing services 
can vary substantially with the mode of operation. 
Specialty Transit, a privately owned and operated sub
scription bus service for workers at the McDonnel Douglas 
Plant in St. Louis, operates like a large carpool with one 
of the passengers serving as driver and fare-collector. 
The buses are parked during the day at the plant, and 
costs are just over one cent per passenger trip mile. 
Carpools and van pools operate at between 1.6 and 3.0¢ 
per passenger trip mile, but more costly forms of sub
scription bus service, using charter buses and drivers 
from transit authorities, can cost as much as 5.5¢ per 
passenger trip mile. A crucial element in the costs of 
these services is labor; bus operator costs make up over 
half the cost of the Reston service. 

Regulation of bus and van subscription services has not 
created any major difficulties to date. Interstate ser
vices are regulated by the Interstate Commerce Commission, 
and intrastate services by Public Utilities Commissions. 
Safety and equipment standards, proper licensing, and 
financial responsibility have been required, and existing 
services ha~e generally prevailed in suits of unfair 
competition filed by competing services. Many of the 
employer van pool services are not considered as public 
utilities and are exempt from regulation. Several states 
(including Connecticut, Maryland, California, Tennessee, 
and Minnesota) have exempted, by differing degrees, van 
pools from regulation. Share-the-expense carpools are 
similarly free from regulation. 

Federal support for van pools has recently been made 
available to employers through the states. The Federal 
Aid Highway Act of 1976 provides that federal-aid highway 
funds may be used by the states for 90 percent of the 
costs to acquire 8 to 15-passenger vans; to pay personnel 
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and other direct expenses of establishing van pool programs; 
and to recover any actual financial losses incurred if the 
van pool project fails. 

The legislation stipulates that if a van pool project 
is supported by the state from federal funds, then com
muters using the vans must be charged a proportionate user 
fee or rider fare to cover the reasonable costs of vehicle 
operation, maintenance and depreciation. This interest
free loan of federal-aid funds used to acquire the vans 
must be repaid from riders' fares within four years. 

Federal-aid highway funds can also be used for implementing 
other aspects of car/ van pool and bus programs and improv
ing the utilization of e x isting highways for pool vehicles. 

Capital and operating assistance funds of the Urban Mass 
Transportation Administration (UMTA) can also be used to 
assist cooperative ridesharing projects such as commuter 
van pools, subscription buses, and other cooperative ser
vices for the transportation of small groups. 

Experience with prearranged ride sharing services provides 
some insight for conv entional transit systems. Personaliz
ing services to demand has been found essential to attract
ing and retaining ridership on these modes. Reliability, 
guaranteed comfortable seating, and even coffee and donuts 
are a common service feature. Routes and schedules are 
modified constantly as demand changes. Access to the 
services is facilitated by route and schedule information, 
advertising, and schemes for soliciting and matching riders. 
By comparison, conventional bus transit often appears an 
uninteresting and unattractive service. 

d. Paratransit Applications. 

Paratransit basically applies to new markets, rather than 
as a substitution for conventional transit service. Its 
role in public transportation is a complementary and sup
plementary one. 

1) Feeder Service. The collection and distribution of 
demand-responsive transit provides door-to-door service for 
commuters and improves the overall level of service 
available to all transit patrons. Travel to and from air
ports and intercity bus and rail terminals holds considerable 
potential for taxicab services; some 15 to 20 percent of 
airport access trips are made by taxicab. Rapid growth 
in air travel over recent years has resulted in heavy 
demands on the ground access systems to airports, where 
parking price increases have been necessary to guarantee 
space for those prepared to pay for it. 

2) Low-Density Demand Service. Travel demand in 
many low-density suburban and small areas and at late 
evening and early morning hours in large areas is often 
too low to support scheduled transit service. Experience 
to date suggests that this travel demand can be served 
efficiently by dial-a-ride and reqular taxi se~vices. Sub
stitution of these types of service for conventional transit 
may be a good means of relieving existing transit services 
of unprofitable parts of their operation. 

Another type of low density travel demand is limited 
mobility groups, traditionally classified as the young, 
unemployed, poor, elderly and handicapped. Demand 
responsive transportation vehicles can be designed to 
accommodate wheelchairs or other special equipment for 
the infirm or handicapped. Many elderly persons cannot 
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3. 

negotiate the steps or long walking distances involved 
in using traditional transit, cannot afford the expense 
of taxi fares, and do not have an automobile available. 
Demand responsive service can be tailored to their needs. 

3) ·Line Haul Service. The home-to-work trip presents 
considerable potential for expanded application of pre
arranged shared rides. A strong preference for low-density 
suburban living is still being demonstrated by a substan
tial proportion of the U,S. work force, and much business 
and industrial activity continues to be located in areas 
of relatively high employment density where all-day parking 
is expensive. In serving work trips, prearranged ride 
sharing presents the attractive possibility of reducing 
the number of automobiles owned by families. 

School trips also share the characteristics appropriate 
to prearranged ride-sharing services, and school buses 
provide a form of subscription service. School bus systems 
generally have their own vehicles and operate with very low 
labor costs. Entertainment and recreation travel is often 
suited to some form of subscription or charter bus services, 
e.g., travel to large sports arenas or performing arts 
centers. Finally, shopping and personal business trips 
in low-income areas are sometimes served conveniently by 
some form of inexpensive carpooling or subscription services. 

4) CBD Distribution. Mobility within business and 
commercial districts can be improved by taxi, dial-a-ride, 
and jitney services. These services are particularly well
suited to serving the short business and shopping trips 
made within business and commercial districts; taxi service 
offers the speed and schedule reliability required by the 
business traveler, and dial-a-ride and jitney services 
can provide the low cost mobility sought by the shopper. 
Short-term rental cars have also been proposed for internal 
circulation within business and commercial districts. 

Innovative Systems 

a. Definition. Innovation refers to something new. During the 
last 40 years, innovation in public transportation has been 
practically nonexistent. Innovation has recently become 
a major concern on the federal level where UMTA's Office 
of Research and Development is searching for improvements 
to urban mass transportation systems. 

In practical terms, there is no completely new system in 
public transportation. Defining innovation in transit is 
a matter of degree -- what is new about the system? Basic
ally, innovation is really the degree of changes (which 
are hopefully improvements) in certain characteristics of 
a system. In transit, several important changes in 
service, vehicles, and facilities have come about. 

The emphasis on marketing, the brokeraqe concept of provid
ing transit service, and user-side subsidies are a few 
examples of relatively new service-related aspects in 
public transportation. Vehicle-related improvements can 
be found in the Transbus, LRV, SOAC, and Automated Guideway 
Transit (AGT) programs for making transit vehicles more 
attractive, usable and effective. 
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b. Modal Innovation. Modal innovation lies in the areas 
of paratransit and automated guideway transit (AGT). Para
transit innovation basically applies to improvements in 
service and vehicle characteristics. Taxis and carpools 
are not new, but the widespread implementation of changes 
in their use is new. For example, preferential treatment 
for carpools on freeways has only recently been installed 
and now undergoing a higher level of user evaluation such 
as on the Shirley Highway. 

Automated guideway transit (often referred to as people 
mover) is a form of new technology for mass transit utiliz
ing driverless vehicles over exclusive guideways. The 
capacity of the vehicles ranses from one or two up to 100 
passengers. Single units or trains may be operated. 
Speeds are from 10 to 40 miles per hour. Headway varies 
from one or two seconds to a minute. There may be a 
sinqle route or branching and interconnecting lines. 
Three categories of AGT are: 

Shuttle-Loop Transit (SLT) 

Group Rapid Transit (GRT) 

Persona] Rapid Transit (PRT) 

1) Shuttle-Loop Transit (SLT) - This is the 
simplest type of AGT system. Vehicles move along fixed 
paths with few or no switches. The vehicles of a simple 
shuttle system move back and forth on a sing le guideway, 
the horizontal equivalent of an automatic elevator. They 
may or may not make intermediate stops. Vehicles in a 
loop system move around a closed path, stopping at any 
number of stations. In both shuttle and loop systems, 
the vehicles may vary considerably in size and may 
travel singly or coupled toqether in trains. Example: 
Tampa International Airport. 

2) Group Rapid Transit (GRT) - These systems serve 
groups of oeople with similar origins and destinations. 
The principal differences between GRT and the simpler 
SLT are that GRT tends to have shorter headways and a 
more extensive use of switching. GRT stations may be 
located on sidings off the main guideway, permitting 
through traffic to bypass. GRT quideways may merge or 
divide into branch lines to provide service on a varietv 
of routes. Vehicles with a capacity of 10 to 50 passengers 
may be operated singly or in trains. Headways ranae from 
3 to 60 seconds. Example: AIRTRANS, Dallas / Fort Worth 
Airport. 

3) Personal Rapid Transit (PRT) - The term PRT is 
restricted to systems with small vehicles carrying either 
one person or groups of up to six usuall y traveling 
together by choice. Plans for PRT systems typically include 
off-line stations connected by a guideway network. Under 
computer control, vehicles switch at 0,uideway intersections 
so as to follow the shortest uncongested path from origin to 
destination without intermediate stops. Most proposed PRT 
systems call for vehicles to be operated at headways of 
three seconds or less. Example: Cabinentaxi in Germany is 
a prototype; there are no systems in passenger service.) 
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Four cities (Cleveland, Houston, Los Angeles, and St. Paul) 
were selected in 1976 for funding of demonstration people 
mover systems. The objectives of the demonstration systems 
are to evalµate system operating cost, economic impact on 
the urban are~, and overall feasibility for feeder dis
tributor transit functions. 

4. Summary 

Conventional bus transit is the predominant mode serving urban 
areas. Many of its aspects relating to service, vehicles 
and facilities are major targets for improvement to make 
bus transit more attractive and usable. Paratransit systems 
are relatively new in the sense of widespread implementation 
and coordination with existing transit. Innovative systems 
refer to existing systems with new ways of financing or 
service provision and to new modal systems such as automated 
guideway transit. Technology exists for implementation but 
more experimentation is underway to evaluate these "new" 
systems in terms of public acceptance and their impact on 
land use, institutional relationships, and transportation 
needs. 
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Max. 
Pan. 
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16 
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19 

19 

15 
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16 
16 

15 

16 
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17 

17 
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Overall 
Length 
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17.7 

19.5 
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21.8 
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22.2 

18 

20 

2' 

19.7 

22.6 

26 or 
23 

17 .7 
17.7 

17 . 7 

l 7.8 

}7 .8 

I 7.5 

17 .5 
I 7.5 

Turning 
Radii.II 
(feet) 

58.9 

26.5 

26.8 

26 .8 

35 

26.8 

28.2 

25 

26 

29 

20 

25 

28.2 

23 
23 

23 . l 

24 

23 

25 

25 
25 

Empty 

Weight 
fibs .) 

5,467 

6,800 

7,150 

7,390 

8,280 

7.020 

7.600 

6,140 

7,900 

8,175 

7,960 

9,450 

9,400 

4,200 
6,000 

5,200 

5,500 

5,200 

6,187 

6,650 
6,775 

1st Step 
Ht. from, 

Uritet 

(lnchltl) 

13.25 

13 .5 

10 

10 

12 

13 

15 m 
10 

13 or 
10 

10 

13.5 

12 2 

Floor 
Ht.from 

street 
finches) 

13.25 

26.25 

29 

29 

25 

31 

31 

31 

31 

31 

32 .4 

30 

18 

26.5 
26 

8 · 12 23.48 

24 

24 

12 24 

11.1 24 
11.1 24 

Eng ine 

Headroom Mfr . 
(inchH) Fuel HP MPG 

39 Cne-.,.·G 165 10 

,. Oodge•G 280 12 
Che-.,.-G ,. Ford·G 226 12 
Oodi,e•G 
Cfle-.,.·G 

76 F o,o•G 226 12 
Doo9e-G 
cne ... . -c 

76 Ford·G 225 10 

74 GM ·G 145 11 
GM ·G 175 

77.5 GM -G 145 10 
GM -G l 75 

77.5 Cf'le¥.•G 240 

77.5 Cf'lrys• 240 
ler•G 

77.5 cr,,y,. 240 
let·G 

M . Benz· 
74.8 D 80 15 

84 cnrys-
3 175 

lcr-G 

75 G MC·G 212 10 

74 GMC-G 160 12 
12 cr, , y,. 285 a 

ter•G 

285 

74 Cflrys• 285 
ler•G 

74 Cflrys• 285 
ler •G 

63 GM•G 165 
Oodge·G 150 

75 GM-G 165 
75 GM-G 165 

Est . 
Oper. Life 

(MIIH) 
.!,20"Mo 

200,000 

140,000 

175,000 

175.000 

200,000 

l 50,000 

150.000 

200,000 

200,000 

200 ,000 

300.000 

125,000 

150.000 

150,000 
150,000 

1 00,000 

175,000 

175 ,000 

150,000 

150,000 
150,000 

Elltra (Cost), S 

Current Wheel• 

BaH .. ,, chair 
Price, S Cond. Lift 

9.460 790 N.A . 

11,750 1,100 1,700 

14,250 l.250 1,790 

17,300 2,250 1.900 

19,500 4,000 1.800 

19,200 580 1,000 

22,600 580 1,000 

10,500 2.500 2,500 

18,000 2,500 N.A . 

21,000 2,500 N.A. 

21.438 4,713 5,000 

22,000 2,500 6,000 

30 ,000 3,300 7,500 

10,000 Std . N .A . 
9,000 400 N.A. 

10,600 790 1,290 

14.500 800 1,595 

11,500 000 1,595 

11,600 1,910 2,300 

13 ,700 1 ,910 2,300 
17,100 Std. 2,300 

Oelu,u 
Suh&. 
Cupet, 

N.A. 

265 

150 

Std. 

1,200 

1.200 

1,200 

2,000 

2,000 

2,000 

1,745 

Std. 

Std. 
Std . 

180 

Std. 

Std . 

3605 

3605 

Std . 

Uniform 
Est. Annual 
Del. C1pital IPerSut 
Timt: AecoYery Annual 
(Oayl) Cotts, S cosh, S 

70 6,043 402 

90 10,492 655 

120 10,093 673 

150 tl2,389 619 

90 13,485 674 

120 15,575 1,038 

120 18,002 1,000 

90 8,906 594 

90 11,499 603 

90 12,976 6'3 

90 10,469 551 

120 21.612 1,441 

180 28,910 l.522 

90 8 ,503 531 
90 8,077 505 

150 15,064 1,004 

120 9.778 611 

120 8 ,040 670 

60 11,457 67' 

60 12,944 761 
90 13,746 009 

G O Guo1 me D ~ o,e,e1 1-+eloer step reduces to 6" Proo.ane and diesel cn9in.es ,11lso ,11-.,a1l1ble Al sceclfleo by cu,tomer Cupet not a¥1Hable 

Non Srr lut p.lge for rxpl1n,11tion of Unlform Anrtu.tl Co1ts on 1n-.,e1tment . 



E.ntlM Extra (Cott), I Uniform 

Mid 
lit Step ir'°or E.1t. IE,t, Annw•I 

Max . O••rall Twrnlnt Empty Ht . from Ht.horn Oper, LN• Cwrrent Whe•t• Deluxe Del. Capital "•rs .. t ..... Len,th fhdhll We~hl ,t,eet ttre•t H•adroom Mfr. I (MU") .... .... Chait S•ah & Tim• llleco•ery Annw1I 
C1p. (fNt) (fHt) (lbl,J (l"ch .. ) flrichH) (Inch .. ) ,..,., H. M•a !,ZD"II, ...,le•, I Cond Lttl C•rc,eh (00'1) Coth, I Cotta, 6' 

AJntrNm 
(513) 596-6111 

Jeckt;on Canta, ,Ohio 
Aft<KY ce 25 •• 21.3 t .345 ,. 27 79 cnn.-G 454 150.000 17,000 1,461 4 .000 Std , 120 15,914 637 

Blue Bud Body Co. 
1912) 125-2021 

Fort Valley, Geor .. Detroit• 
Blue IMrd J5 .... 29 11.000 1,.5 JO 77 0 )95 6.5 450,000 50.000 5,000 4,000 5,300 •• 13,692 JI] 

Fleur, lndustrt• 
{306) 37J· ll63 

S..skatoon , C.naGa 
Model 2500 26 24.1 30.2 1 .1ao 13 Jl 77.5 G M-G lH 150.000 24.000 510 1,000 1.200 120 11.975 730 

Flxlble Company 
1614) 369-7671 

Qela-af'e, Ohio 
MOO. I 35096 S5 30.81 23 .64 20.500 13.29 34.20 71 Detroit- 167 500.000 56,000 5.ooo U,000 3,400 ... 14,416 ... 

0 

Grumman Alll• d Ind. 
(516) 741-3500 

Garoen City , N .Y. 
23 23 23 20 8,060 13 Jl 77 .5 ChrYI· 240 200,000 20,000 2,500 2,500 2,000 00 13.739 597 

ler-G 

Micro 8us 
(213) 923· 3221 

Oown•y. Calif . 
122 • Model 2500 27 26.6 32 9,910 JO .. Detroit• 22' 16 250.000 45,000 2 .500 6 .000 120 21,426 7!M 

04 

MinlbUI, Inc. 
(213) 862 -1972 

Downey, Clllto,rnl1 
MBD-aO00 .. 25 25.6 12.500 14 32 71 ca,.,. 150 500,000 50,000 Std. 6.500 2,500 ... ll~lJ2 445 

PIiiar-
0 

SYoerlor (Sh•ller• 
Glob■) 

(419) 227-7777 
Uma, Ohio 

Pacemaker 23 11.1 21 7,100 10 29 71 Ch•• ··G 160 200,000 12,756 2,900 3.100 l.590 90 10,354 ••• c,ulser 31 29.1 .. 17,000 14 36 71 IHC-G 1>7 300,000 21,739 5,000 3,100 1,740 120 12,277 323 

Ul'ban Trantportat,on 
QeveloorTMnt Coro .. 
Lt d . 
(JUI 337·2168 
(F•lrf .. 1(1 CorP.) 

Cr11ca90, lllinoll 
Urban Transoort •• 24.2 so 8,500 .. 30 7> Chrys-

ler-G 5 
220 100,000 23 ,900 3,261 4,300 Ski . •• 35.292 1,470 

G • Gaso11ne O• 0.-..1 Hel~r st•P reduces to 6" P-6 1oeclfled by custome r Prop• n• anCI ges en91nes alto a•a Habt• 0t .... 1 a•allabte 

Entine Extra (Cost).$ Un iform 
1st St•P ,.,oo, E.1t. IEst. A"nual 

Large Ma• . o •• , ... Twrnlnv Empty Ht. from Ht . from Ope,. Ltfe Current Whe•I· D•lu11e oer. CaplUI Per Seat 
Pan. Lentth Radlut Weiwht nr-t strHt Headroom Mfr. ' (Mlle1) a, .. ..,. chair Seats&. Time Recovery Annual 
C.1p. (fHt) ,,_,, (lbs,) (lnchet) (lnch••I ( inches) Fu•I HP MPG ~ 20"111. Price, f Cond. Lttl CarP•ts (Oa)"I Coo,. , Costt, I 

AM Gen-eral 
(313) 722-4900 

Wayne, Mlch i9,1n 
.. 2 10235 .. 34.9 22,500 13.5 33.5 11.8 Detroit• 172 400,000 60,000 Std, N.A. 5,700 240 9,642 230 

10240 .. •• 2 .. 23,500 
0 

13.6 33.6 u .e Oetroll· 231 400 ,000 65,000 Std. N.A. 7,000 240 10,567 207 

0 

E.a91e lr'lternational 
(214) 252~371 

O.llu, Texas 
MOOel 05 •• .. 44 .6 21,000 16 55 .l 75.5 Detroit• 305 6.5 1,000.000 11,500 Std . N.A. N .A. 90 11,960 260 

[ln1e1cl! y bUI) 0 

Flalble Company 
1614) 369-7671 

Oel•w•re , Q nio 
•• 2 531(12/53096 5J 36 .3 24,000 13.5 33.79 71 O.trolt • 25, 500,000 57,000 5,000 12,000 4,000 240 11.«7 216 

45102/A5096 45 352 29.9 23,000 
0 

13.5 33 .79 71 O.trolt• 255 500.000 56,500 5,000 12,000 3,700 240 11,330 252 ... 0 
170 •• .. 24,000 .. .. 70 0.troll- 26' 500,000 75,000 Std . 7,000 StCS . 240 12.03-t 246 

0 

General MotorJ Corp. 
(414) 352-1634 

Mllw,1ukM , WIK . 
..2 RTS-2/TH•120l 3 50 41.6 23,489 12.8 J2 80.25 Detroit- 270 1,000,000 75,000 St d . N.A. Std . 300 11,007 220 

0 

M.A .N . co,oo••tlon 
(A .M . G•ner•I for 
U .S .) 
Ulll 722 .. 900 

Wayne, Mlchlpn 
5G-2ZO·USA •• 5t.a1 H.37 35,532 l4A5 37 .l-4 71.34 M. A .N.• 235 1.000.000 171 , 163 Std. N .A. 5 1,095 25,120 J64 

0 
5G ·220 · USA .. 5A .63 39 .3 7 3~ .090 )AAS 37 .>4 71 .>A M.A .N.• 

0 
.,, J ,000,000 119,550 Std . N.A. 1,oes 2A.IIJ 313 

Moto, Coa ch tnd . 
(312) 142-0100 

c,uu,o, llllnols 
MC58 45 35 40 .75 22.200 15.5 .. 75.5 Oat,olt • 215 500.000 69,500 Std . N.A. 120 10,200 227 

(Intercity bu1) 0 
Ma 5S .. 51.3 26,700 15.5 .. .. 77 Detroit- 28' 500,000 13.000 Std. N.A. 5 120 12,111 230 

(Inte rcity bus) 0 -

C"' Guol lne O• 0t ... 1 • 35' and 31' modets wlll be ava il&Dle In the future In widths of 96"' 
Widtns of 96 and 102" avail•t>t• • Al, IP9Clf .. d by cuttomer 
Tne ATS · 2 Includes 8 models, from 30 to 40 •-t. In 6 and I cylinder englna 



Session VI 

The Madison, Wisconsin Experience(l) 

(1) Source:"Why is This Bus System Popular," Transportation USA, 
United States Department of Transportation, Winter 1977. 





Bus ridership on the Madison, Wis., transit 
system has more than doubled since 1970. 
The number of riders has risen from 5.7 
million in 1970 to 11 .9 million in 1975 and 
was expected to top 12 million in 1976. 
Ridership has been climbing steadily by 8 
to 10 percent a year. 

Why is the bus system so popular? 
As a result of innovative planning, good 

management and strong community sup
port, the Madison bus system has grown 
steadily and substantially in the past six 
years. Madison has expanded regular 
service by 178 route miles. It has encour
aged commuters to take the bus by in
creasing parking fees and restricting auto 
traffic in certain congested and residential 
areas. It has spread out the peak-hour 
traffic flow through staggered work t:iours 
and, through various incentives, has in
creased the ridership of the bus system 
during off-peak hours. 

In recognition of these accomplishments, 
in October 1976 the Urban Mass Transpor
tation Administration (UMT A) presented 
Madison with its Administrator's Award for 
Outstanding Public Service. Madison was 
chosen for its "innovative approach to pro
vidi ng public transportation services in a 
small urban community. " 

One large factor in the success of the 
bus system is the support of the residents 
of Madison. The city of Madison took over 
the bus system with strong community 
support. 

"When we purchased the bus company 
in 1970 it was an issue of city-wide propor
tions," said Madison Mayor Paul Soglin. 
"The entire process generated a good deal 
of discussion and debate. For the first time, 
city council meetings were televised. This 
indicates how mudl interest there was in 
the system and it also brought the discus
sion into everyone's home so that every
one felt involved." 

In 1968, Madison voters approved !he 
public takeover of the bus system by better 
than a three-to-one margin. Public takeo
ver occurred in May of 1970 with the 
assistance of an UMTA grant. 

Immediately, work began to improve the 
system. "In 1970 we had only 28, 32, and 
38 passenger buses," said Jim Mclary, 
transit coordinator for Madison. "We imme
diately bought 45 and 53 passenger buses 
which allowed us to increase capacity with
out increasing the number of buses re
quired." 

Five months after the takeover route 
extensions began, the first since 1954. 
Today, a transit route is located within one-

quarter mile of 90 percent of the service 
area population. There are 400 regular 
route miles compared to 222 in 1970. 
Route miles for lines operated only in peak 
hours have increased 77 percent. 

Madison has taken decisive steps to 
maintain the downtown as an employment 
and shopping center . Madison has a well 
defined central business district (CBD) 
which is growing. This makes route plan
ning easier and more efficient. The Univer
sity of Wisconsin is located at one end of 
the CBD and the state government offices 
at the other. In 1969, city officials per
suaded the state government to retain all 
its employment locations within the down
town area. The expansion of government 
and non-government jobs that followed 
helped maintain the vitality of the CBD 
despite the movement of many retail activi
ties, such as regional shopping centers, to 
the suburbs. CBD jobs were created as 
hospitals, retirement homes, banks and 
financial institutions were opened and ex
panded. 

Since 1971, approximately 10,000 addi
tional government workers and college stu
dents were employed or enrolled in 
courses in the center city. 

In conjunction with the effort :::i increase 
employment in the CBD, the city has 
backed citizen efforts to renew a large 
residential area near the CBD and retain 
its family orientation and neighborhood 
schools. This has also helped to revitalize 
the center city . 

All of these efforts have encouraged 
people to go into the downtown area in 
Madison and an increasing number use 
the bus to do so. 

In addition, the city has worked to dis
courage people from bringing their cars 
into the downtown area. The city, which 
owns and controls all of the parking facili
ties, has increased the fees, thus making it 
more economical to take the bus. Most on
street parking has been replaced with off
street parking . Rates have been set to 
encourage short-term parking by shoppers 
and discourage long-term commuters. 
Short-term meters are 10 cents per hour 
while long-term meters (5 hours or more) 
have been doubled to 20 cents per hour. 
For anyone parking longer than two and a 
half hours, it is cheaper to take the bus. 
The basic one-way fare is 25 cents. 

"We are also reducing the time available 
on the meters," Mayor Soglin said. "The 
10-hour meters are being reducecf to five 
hours and the three hour meters reduced 
to one." 

In 1973, Madison also persuaded the 
state government to charge for employee 
parking. 
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The Dane County Regional Planning 
Commission has also gotten involved in 
the effort. In April 1975, it persuaded the 
University of Wisconsin to accept a plan to 
reduce the number of parking spaces at an 
expanding hospital from 2,200 to 1,600 to 
discourage people from bringing their auto
mobiles into the city. 

Madison also opened a contra-flow ex
clusive bus lane on University Avenue in 
the downtown area which allows buses to 
move quickly even in rush hour. This too 
has been expanded. "The south side of 
University is a contra-flow lane," Mclary 
explained, "and on the north side we have 
opened a diamond lane which is restricted 
to buses, bicycles and right turns only." 
(Madison has more bikes than cars. In a 
city of 175,000, there are 100,000 bikes 
and 75,000 cars.) 

"We are also working on a transit mall, " 
he continued. "The first two blocks , which 
are for pedestrians only, are now open. 
Construction should begin on the next six 
blocks and Capitol Square in 1977 with an 
anticipated opening of the first two blocks 
in late 1978 or early 1979." 

Madison has taken other steps to control 
the automobile traffic in the downtown 
area. The city has restricted auto flow 
through a residential renewal area near the 
CBD with turn prohibitions and dead ends 
to eliminate through traffic. It is estimated 
that approximately 500 cars were diverted 
out of the area, making the way easier for 
the buses . 

In 1975 signals were changed in the 
traffic circle around the capitol building to 
reduce auto flow in the inner loop used by 
transit and speed auto flow around the 
outer loop. This resulted in a 25-30 percent 
reduction in autos using the inner loop. 

Madison has also instituted staggered 
work hours to improve peak-hour traffic 
flow and increase transit efficiency. State 
and local government agencies concen
trated in the CBD had working hours from 
8 a.m. to 4:30 p.m. In 1972 a staggered 
work hour program was established with 
work closing times divided into 15 minute 
intervals between 3:45 and 5:15. 

A common problem of most bus sys
tems is how to encourage people to ride 
during the off-peak hours, generally 9 a.m. 
to 3 p.m. and 7 p.m. to midnight. Madison 
has developed a series of incentives to 
encourage people to use the bus during 
these slack hours. 
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"The peak hours pay, we have standing 
loads during that time," McLary said. " It is 
during the off-peak hours that we lose 
revenues and it is at these hours that we 
have aimed most of our programs." 

In 1973 Madison eliminated the fare 
entirely fr;m 9-3, on an experimental basis 
only. Bus ridership increased 100 percent 
as a result. When the fare was reinstituted, 
bus ridership during these hours increased 
by 15 percent and this figure has held fairly 
constant. "This experiment encouraged 
people to try the bus who had never used 
it before and many of these found that they 
liked it," McLary said. 

Madison also has a shopper's pass. For 
55 cents , a person can have an unlimited 
number of rides between the hours of 9 
and 3. After three, the rider is guaranteed 
one free ride home. Many bus systems 
have shoppers' fares but most require that 
the person be home by 3 to take advan
tage of the lower rates. But in Madison, 
people who normally wouldn't take the bus 
shopping because of the time co_nstraInt, 
are guaranteed a ride home dunng the 
peak hours at the lower rate. 

There is a 10-cent fare for all elderly and 
handicapped persons during off-peak 
hours. And since the bus is so close to so 
many, the elderly and handicapped are 
able to use the system. The number of 
elderly taking the bus has increased 2_0 
percent since th is fare was introduced in 

1973. 
Madison also encourages school groups 

to use the bus. If a group is going some
place along a regular route such as a 
museum, the school is encouraged to let 
the students take the bus and pay a fare of 
15 cents per person, rather than chartering 
a special bus for the event. Arrangements 
are made to pick all of the students up at 
one place and take them to their destina
tion and pick them up at a prearranged 
time for the trip back to the school. "This 
not only increases the numbers of people 
usin~ the bus during the off-peak hours but 
it introduces the students to the bus sys-
tem," McLary said. . 

All of these factors combine to give 
Madison one of the most innovative sys
tems in the country. 

Madison has 160 buses running over 
400 miles. Twenty-four of these were pur
chased recently and have been assigned 
to all of the city's five main line routes and 
four express lines. As a result, headways 
(the length of time between buses) have 
been shortened to 10 minutes dunng the 
peak hours. Peak hour load factors have 
also been reduced. 

In Madison buses provide service on 
nine arterial routes, two shopper shuttle 
routes, five express routes and several 
other special routes. Bus service operates 
seven days a week between the hours of 5 
a.m. and 11 :30 p.m. on weekdays, 6 a.m. 
to 11 :30 p.m. on Saturdays and 6:30 a.m. 
to 11 :30 p.m. Sundays. 

Madison has developed new route 
maps, schedules, telephone service and 
an information booth on the Capitol Square 
to keep people informed about the system. 

Several banks advertise transit and one 
bank provides space for a transit informa
tion center. Additional advertising is done 
in neighborhood newspapers. 

Since the city took over the system, the 
purposes for which people use the bus 
have changed. In 1965, 38 percent of the 
riders used the bus primarily to get to and 
from work. By 1975, this figure had risen to 
67 percent. More than 50 percent of those 
who use the bus regularly are between the 
ages of 21 and 35. 

Madison has benefited from an unusual 
degree of cooperation between the federal , 
state and local governments and the peo
ple of Madison. Since 1970, UMTA has 
provided over $8 million to the transit sys
tem and the city has put up $5 million. 
Starting in 1976, the system was funded 
on a general formula under which UMT A 
pays 50 percent of the total deficit, the 
state pays one-third and the city pays one
sixth . In 1975, the metropolitan area paid 
$459,000, the state $644,000 and UMTA 
$726,000. In addition, UMT A provided $1 .6 
million in 1976 in capital assistance which 
was spent for buses and related equip
ment. 

"We must realize that subsidizing public 
transportation is just as important as subsi
dizing local garbage collection, which we 
do regularly, " said Mayor Soglin. "The 
cooperation we have received in Madison 
has been outstanding. 

"Public support, the interest of elected 
officials and competent staff have been the 
reasons for our success," Soglin said. 
"Add to that the role of UMTA which has 
provided us with excellent technical assist
ance. I had never before seen a federal 
agency that knew how to respond wi!~out 
red tape and bureaucratic nonsense. 

And Madison is looking to the future. 
"We ~ust ask some important questions," 
said the Mayor. "Let's not get wedded to 
the bus as we became wedded to the car. 
Let's look to other forms of transportation 
to supplement our present system." M_adi
son is looking into the possibility of a hght 
rail system and express bus lanes on the 
railroad rights of way. "This may be ten 
years in the future but we must look 
ahead," Soglin continued. 

By 1978, Madison plans to have a 
fleet of about 200 buses. Through contin
ued efforts, the number of cars driven into 
the downtown area should be further re
duced and buses should be able to move 
through the most congested parts of the 
city free from competition from autos. 

In presenting the award to Madison,. 
UMT A Administrator Robert E. Patncelh 
summed up the reasons for Madison's 
success: "Intergovernmental cooperation, 
backed by substantial public support and 
citizen participation, is what it takes to 
make transportation services truly respon
sive to local needs." 



Questions - VI 

1. What local policies appear to have contributed to the 
increased use of buses in Madison? 

2. The article mentions favorably the fact that 90% of the 
service area population is within¼ mile of a bus route. 
Is this good? Why? 
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Public Transportation Systems 

and Characteristics 

Federal Grant for New Bus 

Fleet in Pittsburgh (l) 

(1) Source: UMTA News Release, January 19, 1977. 





FEDERAL GRANT FOR NEW 
:2: rs FLEET IN PITTSBURGH 

A grant of $19,491,660 to the Port Authority of Allegheny 

County for the purchase of 220 new radio-equipped air

conditioned buses for use in the Pittsburgh area was announced 

today by Robt: ;:-{ : B ~ Patricelli, Administrator of the u. s. 

Department of "!:'ransportation' s Urban Mass Transportation 

Administration (UMTA). 

Patricelli commended local officials for their "dedication 
to improved mass transit service and prudent use of Federal 
funds for the benefit of commuters and other transit patrons 
throughout the Pittsburgh area." 

The Administrator expressed confidence that "the increased 
reliability and added comfort of the new vehicles will attract 
additional new riders to the already fine system. Benefits 
in reduced congestion, pollution and the need for construction 
of new roads and added parking facilities are expected." 

"The purchase of 220 new air-conditioned buses as re
placements for a like number of -vehicles averaging 16.6 
years old, many of which are not air-conditioned, exemplifies 
the Authority's concern for greater reliability and increased 
passenger comfort." Patricelli said. 

The Administrator noted that the Port Authority "accomplished 
its peak transit patronage year in 1975, carrying 109,636,359 
passengers, up 18,604,677 since 1972." 

The new buses include 20 new articulated buses with a 
capacity of 63 to 67 passengers, 120 new 47 to 49 passenger 
coaches, 20 new 49 passenger suburban type buses, 40 new 41 
to 43 passenger buses, 10 new 33 to 35 passenger buses and 
10 new 16 to 19 passenger vehicles. 

The high capacity articulated buses will be used on 
major arterial and express routes, the standard transit and 
suburban coaches will be used on heavily traveled routes 
throughout the city and the smaller buses will be used on 
less heavily patronized routes in both residential and down
town areas. 

The grant also provides for the purchase and installation 
of 1,100 fare collection units, 14 remote processing computer 
terminals, bicycle lockers, bus passenger shelters, benches, 
bus stop signs and related bus transit equipment. 

A local source for additional information is Mr. James 
R. Maloney, Executive Director, Port Authority of Allegheny 
County, Beaver and Island Avenues, Pittsburgh, Pennsylvania 
15233, (412) 237-7075. (PA-03-0064). 
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Questions - VI 

1. What is your opinion on the mix of vehicles acquired by 
Pittsburgh? 

2. What savings would you anticipate from the new buses? 

3. Are there any additional costs that might be anticipated? 



SESSION VII: PREFERENTIAL TREATMENT AND LOW CAPITAL PROGRAMS 

Objectives of Session VII 

To be able to identify preferential treatment and 
other low capital techniques in modifying or creating 
public transit systems 

To be able to identify general constraints on these 
types of treatment 

Synopsis of Session VII 

This session is a general review of priority treatment 
projects for high occupancy vehicles on freeway, arterial, and 
city streets. 

Outline for Session VII 
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SESSION VII: PREFERENTIAL TREATMENT AND LOW CAPITAL 
PROGRAMS 

1. Introduction 

Preferential treatment, as the name implies, means giving 
preference to or priority for buses and other high occupancy 
vehicles (HOVs)* in the traffic stream. In essence, it 
creates two classes of travel or two transportation systems 
within the same highway facility. 

The large number of preferential treatment projects of the 
last few years has been caused by a number of factors in
cluding: 

Environmental/Social considerations 

Fuel shortages and rising fuel prices 

Upsurge in highway construction costs in con
junction with lower revenues 

Greater emphasis on achieving maximum efficiency 
from existing facilities. 

The concept of preferential treatment itself is not new. 
Preferential treatment has been given to high occupancy 
vehicles, particularly streetcars and trolleys for a long 
time. However, the first recorded preferential treatment 
for a bus was on N. Sheridan Road in Chicago in 1939. By 
the mid 1950's, a number of other cities began to experiment 
with preferential treatment and at the present time the 
concept is quite widespread in both this country and over
seas. 

Preferential treatment may be divided into two major 
categories: 

Projects on Arterials and City Streets 

Projects on Freeways 

Hierarchy of Priority Techniques 

TRAFFIC PRIORITY LANES BUS STREETS 
ENGINEERING IN THE CBD IN THE CBD 
IMPROVEMENTS 

PRIORITY FREEWAY 
ON ARTERIALS RAMP METERING 

PRIORITY LANES 
ON FREEWAYS 

EXCLUSIVE RIGHTS
OF-WAY FOR HIGH 
OCCUPANCY VEHICLES 

*HOVs include motor vehicles such as autos, vans, taxis, or jitneys with 
2,3, or 4 or more occupants. The definitions of what constitutes a 
high occupancy vehicle varies from project to project. 
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2. Arterials and City Streets 

Most bus travel takes place on city streets. In outlying 
or residential areas there are few impediments to the 
smooth flow of transit vehicles. It is the major arterials 
and the CBD where transit service is complicated by other 
components of the traffic stream. One lane of an arterial 
street, using curb side bus stops, can accommodate over 
100 buses an hour. This meets the needs of almost all 
locations in the country. Only the most densely travled 
corridors in the largest cities have a greater demand. 
Preferential treatment can and should be provided to 
transit service on the city street system. A partial 
listing of treatments follows. 

a. Bus Stop Location 

Care in locating bus stops can facilitate entry and exit 
by the bus and minimize the stop time. 

b. Preference in Signing 

Turn prohibitions,particularly during peak periods, may 
exempt transit vehicles thereby facilitating transit routing. 
Intersection controls (e.g., stop signs, yield signs) may 
be utilized to provide preference to the street carrying 
a transit route. Parking prohibitions near bus stops 
facilitate bus operations. 

c. Preferential Traffic Signals 

Bus priority systems have been tested (UTCS project) which 
extend green intervals for a non-stopping bus. Signal 
timing plans have been prepared favoring bus progression. 
Bus preempt systems have been implemented whereby loaded 
buses can preempt traffic signals in the same manner as 
emergency vehicles and trains. 

d. Terminals and Transfer Points 

Greater emphasis is being placed on bus terminals and/or 
modal change transfer points. Careful design of such 
facilities and preferential entry and exit treatments 
can minimize the inherent delay of transfers and loading. 
Extensive work has been done on the modal change transfer 
points on new rail systems such as BART and Washington Metro. 

e. With-Flow Curb Lanes 

Curb lanes for buses operating in the direction of normal 
traffic flow are relatively simple and inexpensive to 
implement. Where volumes of buses are relatively high, 
the operation is self-enforcing. When bus volumes are low, 
other vehicles will attempt to use the lane. Right turning 
vehicles can pose a problem. This problem is usually improved 
by allowing right turning vehicles to use the lane and using 
far side bus stops, or by banning right turns. 

f. Contra Flow Curb Lanes 

Operation of buses in the opposite direction to normal traffic 
flow on a one-way street has proven effective in a number of 
locations. Such a lane helps utilize unused capacity when 
peak flows are unbalanced. These lanes tend to be self
enforcing and usually provide higher operating speeds than 
normal flow lanes. Examples of this type of operation 
include: 

VII-2 



Madison, Wisconsin where a raised curb separates the 
bus lane from opposing traffic. 

San Juan, Puerto Rico where a pair of contra flow lanes 
operate on 2 one-way streets over 10 miles (16 km) in 
length. There is no physical separation. 

Tel Aviv, Israel has contra flow transit lanes and 
also allows 'taxis and sheruts· (a form of jitney) to 
use the lanes. At times, loading and unloading taxis 
delay buses in these lanes. 

Minneapolis marks contra flow lanes with street mounted 
signs at the end of each block. 

Seattle relies upon pavement markings (i.e., double 
yellow stripes) and do not enter signs. 

g. Contra Flow Center Lanes 

Reserving interior lanes for transit use is quite complex 
and normally is suited only to express run segments. On 
Kalanianaole Avenue in Honolulu a contra flow bus lane is 
provided on a two-way four lane, undivided section. Cones 
are used to separate the opposing flows. When the arterial 
becomes a six-lane divided arterial, the preferential lane 
is the median with-flow lane. 

On the divided South Dixie Highway in Miami, a contra-flow 
bus lane was provided on the left side of the median. The 
median with-flow lane, was reserved for carpools. Later, 
this was changed - the contra-flow lane was dropped and 
both buses and carpools use the median with-flow lane. 

Left turns are prohibited at most intersections during the 
period of preferential operation. 

h. Median Bus Lanes 

Bus lanes can be provided in or adjacent to medians on 
divided streets. Major problems in loading and unloading 
limits most such lanes to express runs. A notable exception 
is New Orleans, where the removal of a trolley from a wide 
median allowed replacement with bus lanes and still allowed 
buses to load and unload with adequate safety. 

Other median lane operations include the six lane section 
of Kalanianaole Avenue in Honolulu and the current operation 
on South Dixie Highway in Miami referred to above. 

Still another type of median lane operation is the use of 
a center lane (perhaps a two-way left turn lane or a re
versible lane) as an exclusive bus lane during certain 
periods. Such an operation was in place on N.W. 7th Street 
in Miami prior to the opening of the I-95 exclusive lanes. 
Buses preempted signals along the route. Estimates 
indicate a 20% increase in speed because of the signal 
preemption and an additional 10% increase because of the 
exclusive bus lane. This represents a 6 minute savings in 
travel time. 

i. Bus Only Streets 

Streets that are reserved for buses only provide the most 
effective means of separating transit vehicles from other 
vehicular traffic. When implemented in conjunction with 
other improvements this can provide a very desirable focus 
for an area as well as the transit element. The Nicolett 
Mall in Minneapolis is a prime example. 
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Both Washington, D.C. and Chicago have created short bus 
streets which act essentially as on-street terminals with 
several major routes radiating from the bus street. 

3. Freeway Application 

Freeways were planned, designed, and built to meet trans
portation needs in major corridors. This concentration 
of travel desires becomes a prime candidate for preferential 
treatment activities. Although some treatments may be 
effectively applied to uncongested freeways, major benefits 
are achieved when preferential vehicles save significant 
amounts of travel time over the vehicles in the normal 
traffic stream. 

a. Express Bus Operation 

An express bus operation on a freeway with a limited number 
of stops on or adjacent to the freeway is the simplest and 
cheapest treatment that can be employed. The stops are 
usually in an interchange area - a short connector between 
an off and on ramp or a separate off and on ramp with a 
dedicated loading zone. Typical locations for such bus 
stops are: 

major transit transfer points 

fringe parking lots 

major generators - shopping centers, industrial 
plants, universities, hospitals, etc. 

high density residential complexes. 

The only preferential treatment the buses receive is the 
ability to stop within the freeway right-of-way rather 
than having to leave and reenter the freeway at each 
stop. Express bus service becomes less effective as con
gestion increases. One inducement is relat±on as a 
passenger rather than tension as a driver. 

b. Ramp By-Passes 

As freeways become congested, particularly as they approach 
the central city, queue build-up on ramps becomes apparent. 
Metering to prevent stoppage on the main line is being 
used in many locations adding to the queue build-up. 
Ramp closures during peak hours add to the pressure on the 
remaining ramps. Buses and other HOVs in the mixed stream 
suffer the same delay. 

On I-35 in Minneapolis, nine bus ramps that by-pass the main 
metered ramps have been constructed. These ramps are 
exclusively for buse~ Bus ridership has increased 
dramatically but time savings are nominal. 

In Los Angeles, 13 ramps and ramp shoulders have been 
restriped into two lanes. The ramp lane is metered and 
must be used by all vehicles except buses and two or more 
person carpools , Buses and carpools are allowed to flow 
freely in the shoulder lane, by-passing the queue. 

In Seattle, a special bus only ramp is used to expedite 
access to and from the central district in peak hours. 
Fifty buses carrying 2,500 persons use the ramp in the peak 
hour with a 5 to 10 minute savings over the other routes. 

As transportation demand continues to grow, greater need 
for converting ramps during peak periods to the exclusive 
use of buses and/or other HOVs will develop. 
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c. Congestion By~Passes 

On some freeway systems, bottlenecks restrict flow and cause 
queueing and delay. By-pass routings for buses and HOVs 
can effectively reduce travel time. 

One example is I-93 in Boston where a preferential lane 
is reserved for buses and carpools of three or more 
persons. The intent of the preferential lane is to by
pass a standing queue and give head-of-the-line privileges 
to buses and carpools headed for downtown Boston during 
the morning rush. Time savings of up to 10 minutes per 
vehicle are achieved. Because of the unique configuration, 
an officer stationed at the gore area can direct violators 
onto an off-ramp connector which increases travel time to 
the CBD by as much as 20 minutes. 

A bus-carpool lane on I-280 in San Francisco to by-pass 
a bottleneck queue has had somewhat different results. A 
three lane section downstream of a heavy on-ramp is a 
bottleneck section because it cannot accommodate the com
bined freeway and on-ramp demand. A daily back up from 
the merge occurs. The bus-carpool lane is to provide a 
means for priority vehicles to by-pass the congested area 
and merge back at the head of the line. Preliminary 
indications show 3½ to 5 minutes savings over adjacent lanes. 
However, 2 to 3 minutes of the total delay to low occupancy 
vehicles is due to a decrease in bottleneck capacity (5,400 
vph before to 4,900 vph after). Enforcement is difficult 
and violations are high. Demand, even with violations, is 
low enough that vehicles can merge easily at the end of the 
priority lane. 

Another unique form of congestion by-pass is accomplished 
on the approach to the San Francisco-Oakland Bay Bridge. 
The system was designed to make more efficient use of 
roadway spaces where vehicles merge from 17 toll-gate lanes 
to five lanes on the bridge. One lane is reserved for buses 
and two are reserved for three-person carpools. These lanes 
do not require stopping at the toll gates (buses and car
pools are free) and allow free access through the metering 
system which allows vehicles to proceed one at a time in 
the other lanes. No significant problems have been 
encountered, although during periods of severe congestion, 
priority vehicles are delayed until they reach the beginning 
of the priority lane. Priority vehicles save up to 
5-minutes during the peak period. 

d. With-Flow Reserved Lanes 

In this treatment, one or more lanes is designated a bus 
only or a HOV only lane. In most cases it is the left-
most or median lane of the facility. When the reserved 
lane is newly constructed or added by paving shoulders, 
narrowing lanes, or other means, it is generally accepted 
by the public. When an existing travel lane is reserved, 
especially in a congested area, a high degree of controversey 
can be expected. 

Bus and HOV lanes will attract an increased number of transit 
users and carpools providing there is a significant 
savings in travel time relative to the normal traffic 
stream. Where remaining lanes flow in an uncongested 
manner, the benefits of the priority lanes are lost. 
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Priority lanes that are not physically separated from 
normal travel lanes can experience high violation rates 
(up to 60%) and are difficult to enforce. High violation 
rates detract from the effectiveness and public support 
for such projects. Safety aspects of adjacent lanes 
traveling at significantly different speeds are a prime 
concern. In one instance, (California Route 101 in 
Marin County), bus operators were requested to maintain a 
maximum speed differential of 30mph (48 kph). Although 
partially successful, some buses travel 55mph (88 kph) or 
even faster adjacent to stop and go traffic. 

The I-95 project in Miami is the final stage of a series 
of projects to enhance transit service in a corridor (see 
7th Avenue project under arterial systems). The median 
shoulder was reconstructed for exclusive use of buses 
and carpools (3 persons or more). The 7½ mile (12 km) extend 
north from the CBD, Airport and Civic Center and includes 
a 2,200 space fringe parking lot. Bus travel time savings 
of 6 minutes are expected. Usage is low with almost 50% 
violations. Several major accidents have occurred during 
off-peak periods when lanes are open to all traffic. It 
would appear that these lanes should be closed during 
off-peak periods to provide median refuge when not required 
for capacity. 

The Banfield Freeway in Portland, Oregon was resurfaced 
to remove the shoulder and add a median HOV lane. Lanes 
were narrowed to 11 feet and emergency turnouts were con
structed every 1,500 feet. Although HOV lane speeds were 
higher than mixed flow lanes, early usage was disappointing. 
The HOV lane was carrying significantly fewer persons 
per hour than the mixed traffic lane s. 

The median lane in each direction on the Moanalua Freeway 
in Honolulu is reserved for buses and carpools. These 
lanes were constructed as new lanes for general use but 
designated as preferential lanes when construction was 
completed. It is heavily used by carpools, violations are 
approximately 10% and as much as 10 minutes in travel 
time are saved over a 2.7 mile (4,3 km) section. 

No discussion of with flow reserved lanes would be complete 
without mention of the Santa Monica Diamond Lane. The 
project covered a 12.6 mile (20.2 km) section of the 10 lane Santa 
Monica Freeway in Los Angeles. The median existing lane 
in each direction was reserved for buses and three person 
carpools between the hours of 6:30 and 9:30 a.rn. and 3 to 
7 p.m. During the first day of operation, extreme congestion 
occurred due to the novelty of the project, confused motorists, 
a malfunctioning ramp meter, and a major accident that 
occurred outside the boundary of the project. ~nmerous 
accidents within the project also occurred. The project 
created heated and continuous controversy. After 21 weeks 
of operation, the project was halted by au. S. District 
Court Judge who ordered additional environmental studies 
prior to the project being continued. A summary of the 
evaluation study findings follows: 

Nearly three percent more people were traveling on 
the Santa Monica Freeway in the morning and evening 
peak periods in the 21st week in 7% fewer cars, 
compared to March 1975. 

In the final week, carpools totaled 269% of the number 
before the project. 
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Riders of the Southern California Rapid Transit 
District and the Santa Monica Municipal Bus Lines 
more than tripled in the 21 weeks of the lane's 
operation. 

About 16.9% of all persons using the freeway in peak 
hours were riding in buses or carpools in the 21st 
week, compared with 6.3% before the lane was opened. 

Traffic on parallel city streets at the end of the 
18th week (the date of the most recent count) was 
10% less than preproject in the a.m. eastbound direc
tion and 2.9% more in the p.m. westbound. 

Average freeway travel time for single-occupant 
vehicles traveling the full length of the Diamond 
Lanes over the last 19 weeks of the project was 
virtually the same as preproject during the a.m. 
peak period eastbound. In the p.m. peak period 
westbound, travel time increased by 24 seconds. 

Average total travel time, including delay at on-ramps 
for trips entering the freeway at ramps within the 
project, was less than before the project, with the 
exception of traffic entering westbound at La Cienega. 
The maximum total travel time savings was 5.0 minutes 
for bus and carpool riders whose trips started at 
unme tered ramps within the project. 

By-pass lanes at metered ramps saved carpools and 
buses between five and 11 minutes. 

If the project had continued for a y ear with trends 
in vehicle miles traveled remaining as they were, 
almost 2.9 million gallons of gasoline would have 
been saved in this freeway corridor. 

Auto-related pollution at the end of the 13th week 
showed a very slight decrease over the "before" 
condition. 

Accidents continued at a higher rate than before 
the project. Most accidents were of the "rear 
end" type, and occurred in the lane next to the 
Diamond Lane. Accidents in the afternoon were 
nearly twice those occurring in the morning. 

Violations in the use of the Diamond Lane ranged 
generally from 10 to 19% of total Diamond Lane 
traffic, and constituted about 1 % of all freeway 
traffic. 

d. Contra-Flow Reserved Lanes 

On many radial freeways, while the peak flow direction is 
heavily congested, the off-peak direction has larqe amounts 
of unused capacity. Utilizing one lane in the off-peak 
direction for peak flow travel provides a large increase 
in capacity. To date, such contra flow lanes have been 
limited to buses primarily because of safety considerations. 
Perhaps HOVs will also be allowed in the future. 

One of the earliest and most successful contra-flow lanes 
is on I-495 approaching the Lincoln Tunnel in New Jersey. 
This 2.5 mile (4.0 km) segment between the New Jersey 
Turnpike and the Lincoln Tunnel has been in operation 
since 1970. It operates in the inbound direction and during 
the morning peak period only. The contra flow lane is 
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separated from the two outbound lanes by cones. During the 
peak hour the lane carries 450 buses with 22,000 passengers. 

A contra-flow lane was installed on U.S. 101 in Marin County, 
California extending 4 miles (6.4 km) north of the Golden 
Gate Bridge. Two of four southbound lanes are coned off 
during the p.m. peak - one for northbound buses and one 
to serve as a buffer lane. The roadway has sustained 6% 
grades, both up and down, and has a winding_alignment: 
The preferential lane is limited to buses with a permit to 
ensure knowledge of the rules of operation. There are 
approximately 100 buses in the peak hour. Buses do not 
normally save time, but are more dependable because they are 
unaffected by incidents in the normal travel lanes. 
The contra-flow lane also provides the benefit of 
separating bus and auto operations, resulting in some-
what better flow for both. 

There are no plans to introduce carpools into this lane 
because of the potential increased hazard and the relative 
lack of congestion on the normal flow lanes. A significant 
number of buses cannot use the contra-flow lane because 
they exit near or within the limits of the lanes. This is 
a problem with many contra-flow potential locations. 

e. Bus Ways (Exclusive Rights-of-Way) 

Separated roadway exclusively devoted to buses (with or with
out other HOV's being permitted) provide the highest level 
of service in terms of moving people in buses and/or HOV's. 
Many busways will be part of freeways or on freeway right
of-way while others may take advantage of abandoned railroad 
right-of-way or other natural features to provide a separate 
way. 

The Shirley Highway (I-95) is a major radial freeway 
leading into downtown Washington from the suburban Virginia 
area. The freeway varies from 8 to 10 lanes, with the cross 
section being 3, 2, and 3 or 4, 2 and 4 (inbound, revers
ible, outbound). The two reversible lanes used only by 
buses and four-person carpools are in the median and are 
separated from all other lanes by safety-shaped barriers. The 
facility is 11.8 miles (18.9 km) in length. It was initially 
ljmited to buses only but in 1973, four-person carpools were 
allowed to use the reserved lanes when it was found tha.2 1~he 
buses did not utilize all the available capacity. Entrance 
and exit to the facility are at separate ramps used ex
clusively by the buses and carpools. The two lanes operate 
on a reversible basis being inbound in the morning and out
bound in the evening. At the present time over 450 buses 
and 2,700 carpools carrying 30,000 people use the facility 
in the a.m. peak period. Almost 70% of these persons 
travel in a single peak hour at speeds 2 to 3 times as 
fast as the regular lanes. During the peak hour the two 
express lanes carry almost four times as many people as the 
adjacent four inbound freeway lanes. 

"The El Monte Busway provides a separated facility 
for buses only within the right-of-way of the San 
Bernardino Freeway east of Los Angeles. East of the 
Los Angeles River, two separate roadways were built 
outside the freeway lanes; each roadway is striped for 
one running and one emergency stopping lane. Because 
there is a bus station with a center platform in this 
section, the one-way operation is British style to the 
left. 
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Beyond this 4-mile (6.5 km) section, the roadways 
reverse sides and enter the median of the freeway. 
At the outer end, the buswav leaves the median via 
an underpass and enters an off-street terminal where 
a large park-and-ride lot and a direct connection to a 
bus storage and maintenance facility are provided. 

Intermediate stations are placed adjacent to a large 
county medical center and to a state university campus. 
Pedestrians reach these bus platforms by bridges and 
elevators. 

Approximately 17,000 person trips a day use the facility 
in both directions. When the project began in 1973, 
oatronage was 1,800 persons daily. 

The portion of the facility in the median was open to 
carpools in October of 1976. Approximately 500 carpools 
use the facility in both directions during a single 
peak period with 90% in the predominant direction. 

4. Low Capital Programs 

Hedges (6) identifies low-capital urban transportation 
improvements as: 

Capacity-oriented: Included here are traffic opera
tions improvements, and preferential treatment for 
HOV' s. 

Demand-oriented: This category includes pricing, 
demand spreading, ride sharing, improving transit, 
restructuring commuter rail, facilitating bicycling, 
and improving goods movement. 

There has not been much experience with a number of these 
actions, particularly the pricing strategies. As Hedges (6) 
aptly states: 

"The type of improvements described in this paper 
have largely been applied on an ad hoc, piecemeal 
basis, with no attempt as yet to exploit their 
full potential by employing them in a consistent 
and coordinated manner. In other words, they 
have not been planned and implemented as a group 
in any city, and the underlying philosophy has not 
yet been embraced as part of the 'continuing compre
hensive cooperative transportation planning process' 
at the local, state or federal level." 

Classifying improvements as "low capital" leads to consider
able definitional overlap among these items. However, some 
effort is being made on the federal level to clarify (and 
implement) urban transportation improvements through recent 
regulations covering Transportation System Management (TSM) 
actions. TSM is discussed fully in Section XIII. Discus
sion of selected low capital programs follow. 

a. Pricing 

Congestion pricing involves increasing the cost of peak 
hour travel into the central business district. Congestion 
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pricing actions have not been widespread thus far. Examples 
of pricing actions include: 

Zone or area pricing or licensing 
Time-calibrated and self-cancelling tickets 
Peak-hour tolls on toll facilities 
Peak-hour parking charges 
Peak-period transit surcha;ges 

b. Demand Spreading 

Congestion results from a condition of demand exceeding 
existing capacity of the transportation system. Demand 
spreading would shift trips from peak time periods to 
other periods thereby "flattening" the peak demand during 
critical time periods such as 7:45 to 8:45 a.m. Such an 
overall policy could benefit all modes, although highway 
congestion is the most common target. 

Demand spreading actions include: 

Staggered work schedules. 
agencies, employers, etc. 

Flexible hours (flextime). 
starting and quitting times 
common time block. 

Implemented by government 

Employees select their 
according to a designated 

Shortened work week. There are two types: reduced 
work week in which the total number of hours worked 
is reduced, and compressed work week which retains 
total hours but over fewer work days. Only part of 
the labor force in any one employment area would 
adopt a shortened work week. 
Combination of the above, For example, shortened 
work week with staggered hours. 

5. Summary 

As America shifts emphasis from construction of new 
highways to improving existing facilities and systems, 
closer attention is being paid to an overall view of 
satisfying urban travel demand. This is a view of 
balancing demand and supply by demand modification and improv
ing facilities. However, we are still in an era of 
transition. While preferential treatment and low capital 
concepts are not new, their widespread application has 
not occurred. Coordinated actions and programs in urban 
areas are in an embryonic stage. 
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For more than two years U.S. 1 South Dixie Highway 
has had auto volumes in excess of 72,000 per day. It's 
design capacity is no more than 40,000 vehicles per day 
at any point. The historic trend for several years has 
been an increase of 2,000 to 3,000 vehicles per year along 
the six lane arterial which is divided by an island 
ranging from about 12 to 18 feet in width. 

In order to deal with a pressing problem which 
rapidly was reaching crisis proportions and to respond 
to the energy crisis of 1973-1974, Metropolitan Dade County 
and the Florida Department of Transportation initiated a 
project on July 22, 1974 involving a contraflow bus lane, 
a carpool lane and traffic signal improvements on a 5.5 
mile segment of South Dixie Highway. This segment package 
stretches from S.W. 72 Avenue in South Miami to the 
entrance to I-95 one mile south of the Miami Central Business 
District. The project is designed to reduce congestion 
on the highway and encourage commuters to use express buses 
or carpools to get to work. Originally it operated from 
6-9 a.m. and 4-7 p.m., but was recently changed on 
April 21, 1975 to 7 -9 a.m. and 4-6 p.m. each weekday. 
Express buses known as the "Blue Dash" use the off-peak 
direction inside lane in contraflow to carry nearly 2,000 
persons per day. The service connects the South Dade area 
to major Dade County employment centers including downtown 
Miami, the Civic Center, and the Brickell Avenue business 
area. The carpool lane which functions at the peak of the 
rush hour carries 40 percent of all persons traveling on 
the highway. It is restricted to passenger vehicles with 
two or more occupants. The traffic signal improvements 
were designed to increase the "green" time for all lanes 
of the highway, thus allowing a greater number of vehicles 
to be accommodated during the peak rush hours 

An evaluation program was designed to determine the 
positive and negative results of the demonstration project. 
Various studies were conducted to evaluate separate facets 
of the project and were carried out over a nine month 
period. This report summarizes the findings of these 
studies. 

A stated goal of the project is to increase the 
people moving capacity of U.S. 1 South Dixie during 
rush hours. Through increased ridership on MTA buses 
and more efficient use of the private automobile by 
encouraging carpools, U.S. 1 in peak hour periods is 
now carrying approximately 2,390 more persons in 345 
less automobiles than prior to the start of the project. 
The occupancy rate in automobiles has risen from 1.38 
persons before the project, to 1.6 persons at present. 
The time needed to travel the 5.5 miles has decreased 
for express "Blue Dash" users from 10 to 16 minutes 
compared to previous bus operating times. Carpool users 
have reduced travel time by about 6 to 8 minutes, while 
general lane users lose about one minute from the time 
required to negotiate the 5.5 miles prior to the project. 

1 



2 A ridership on the express buses of 2,000 per day has 
been achieved. Average daily ridership has stabilized 
at about 1,955 per day which represents about a 100 
percent increase since the start of the project. Transit 
operating costs have been minimized by decreasing the 
number of buses and readjusting their scheudles as 
needed to increase loads. 

As with any express service, the bus service requires 
a high degree of subsidy. The number of buses assigned 
to the project has been reduced from the original 82 to 
61 per day at present. These buses run at 68 percent of 
seating capacity. 

Surveys conducted since July, 1974, indicate that the 
"Blue Dash" riders use the service primarily because they 
feel it is convenient, fast, and inexpensive, Carpool 
users feel that they save time and expense by "doubling 
up". The business community on and around U.S. 1 indicates 
that the business volume has not been substantially 
affected by the prohibition of left turns during project 
hours. 

Numerous signs have been erected along U.S. 1 
describing the restrictions and regulations of the project. 
Enforcement personnel regularly patrol the corridor in 
an effort to keep the bus lane clear of unauthorized 
traffic and enforce the two-per vehicle requirement of 
the carpool lane, These enforcement personnel have regularly 
provided important information and suggestions for "fine 
tuning" the system. 

The total number of accidents on the affected 
portion of U.S. 1 increased by nearly 100 during the 
first nine months of the project as compared to the 
previous year. The majority of these accidents 
involve rear-end collisions of automobiles and are 
of ·a realtively minor nature. A total of 32 bus 
related accidents hav~ occurred, primarily due to 
illegal left turns by motorists. Since April 23, 1975, 
all non-signalized "T" intersections have been blocked 
by traffic cones during the project hours. The immediate 
result has been, that since this date there have been 
no bus accidents and illegal left turns have been greatly 
reduced. Facilities to re-route left hand turns were 
created to accommodate such movements for persons not 
traveling the entire 5.5 miles. 

The various parking facilities provided as part of 
the project are utilized to capacity each day. The 
downtown Miami carpool parking lot is used by 200 cars 
daily as is the 200 vehicle park-and-ride lot near 
Dadeland, at the southern end of the project corridor. 
Certain bus stops in South Dade have been shifted, or 
eliminated, in response to user demand. 

The project has offered many South Dade commuters 
a choice of mode where one did not exist before. A 
large majority of "Blue Dash" riders have incomes in 
excess of $10,000, and own cars which they used to get 
to work before the project began. For others, the carpool 



lane provides the convenience -of the private automobile, 
with reduced user costs and quicker travel times. The 
project was designed to have a minimal impact on surround
ing neighborhoods yet offer a low capital intensive 
alternative to help the thousands of people who must use 
U.S. 1 to commute to work each weekday. 

U.S. 1 will continue to be heavily used, accoridng 
to all long range projections, due to the growth of the 
S~uth Dade area. The U.S. !/South Dixie Demonstration 
Project is an effort to address the problem on a day-to
day basis by providing alternative modes which save time 
and cost to the user. Until a permanent solution, such 
as the proposed rapid transit line can be introduced to 
carry even greater numbers of commuters at still faster 
speeds and increased convenience, the U.S. 1/South Dixie 
Program offers a possible solution to moving peak hour 
traffic in the corridor. 

Project Elements 

The U.S. 1/South Dixie Transportation Improvement Project 
consists of three separate, but associated components 
which include (1) a contraflow bus lane, (2) a priority 
carpooling lane, and (3) a series of operational traffic 
improvements. The latter involves signal improvements 
from Carribean Boulevard in South Dade to I-95 on the 
outskirts of the Central Business District. See Figure 1. 
The contraflow bus lane and the carpool lane extend trom 
S.W. 72nd Street (Sunset Drive) to 17th Avenue, a distance 
of approximately 5.5 miles. However, the feeder portion 
of the bus routes extend south and west of Sunset Drive 
and north and east of 17th Avenue. The contraflow and 
carpool elements are in operation from 7-9 a.m .. and 4-6 
p.m., Mondays through Fridays, excluding holidays. 

1. Contraflow Bus Lane 

The transit element involves utilizing the inside 
off-peak lane as a bus-only lane in the peak 
direction. In the morning peak, as the inbound 
lanes are heavily used, the median (inside) lane in 
the outbound direction is separated from the normal 
flow by removable safety posts in order to allow 
Metropolitan Transit Agency buses to proceed unimpeded 
inbound. The afternoon procedure is reversed, with 
the buses running contraflow on the inbound side 
of the highway. Notice of this changing lane 
configuration is provided by overhead variable message 
signs displaying "MTA Bus Only" in the bus direction 
and "Lane Closed'' in the normal traffic direction. 

A& originally planned and executed, MTA scheduled 
41 buses in the a.m. and 41 buses in the p.m. This 
bas been reduced to 61 total in response to schedule 
adjustments and ridership patterns. Park-and-ride 
facilities are provided at pickup points to encourage 
transit usage, as are walk-up bus stops. The buses, 
termed "Blue Dash" serve the Central Business District, 
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Brickell Avenue, the Civic Center and the Miami 
Herald/News area with peak hour service for 50¢ or 
60¢ depending on the boarding point. From the feeder 
points in the a.m. the buses enter the contraflow 
lane at Sunset Drive preceding north to S.W. 16th 
Avenue, where they re-enter into mixed mode. In the 
p.m., the buses enter via a paved crossover in the 
median between 16th Avenue and I-95 and proceed south 
to Sunset Drive. 

2. Priority Carpool Lane 

3. 

The carpool lane involves a preferential peak flow 
lane for passenger vehicles with two or more 
occupants. The lane is not restricted as to 
distance traveled, to facilitate use for persons 
wishing to enter or exit the highway. The overhead 
variable message signs are designed to delineate 
the carpool lane when the lane is open for that 
use. Once again, the lane is open in the peak 
direction from 7-9 a.m. and 4-6 p.m. Enforcement 
of this lane, as well as the bus lane, is accomplished 
by mobile police personnel patrolling at strategic 
points along the 5.5 mile corridor. The lane is 
designed to encourage the more efficient use of the 
automobile by giving carpoolers a time advantage 
over single occupant vehicles. 

Operational Traffic Improvements 

The operational improvement package is designed to 
improve traffic flow along an 18.5 mile portion of 
U.S. 1 between S.W. 200th Street and I-95. The 
package involves three basic signalization improve
ments: 

a. Changing the off-set relationships to 
reference each signal to the green 
indication instead of the yellow. This 
serves to improve green time utilization 
by vehicle platoons by providing pro
gression for the beginning of each platoon 
instead of the end of the platoon. 

b. Extending the cycle length of the signal 
system from 90 to 100 seconds, giving the 
extra time to traffic on the U.S. 1 corridor. 
This provides greater traffic flow along the 
corridor. 

c. Reduce certain multi-phase signals to two 
phases by eliminating or restricting left 
turns at some intersections and providing 
ground loop patterns as alternatives. 



Questions - VII 

1. What alternative operating strategies or policies would 
you have considered in this corridor. 

2. What would have been the effect of defining a carpool 
as three persons. 

3. Comment on the level of transit service being provided 
in this corridor. 
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SESSION VIII: TRANSIT FACILITY DESIGN FEATURES 

Objectives of Session VIII 

To be able to identify important design elements, 
constraints, or considerations for certain transit 
facilities 

To be aware of the relative design requirements for 
various types of systems 

Synopsis of Session VIII 

This session is a description of the basic features of 
transit facility design. 

Outline for Session VIII 

Part 
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Summary 
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SESSION VIII: TRANSIT FACILITY DESIGN FEATURES 

1. Introduction 

The facilities over which transit vehicles operate are 
essential elements of the total system. For bus systems, 
these are the streets and freeways which were designed 
originally for moving all types of motor vehicles, not 
just transit vehicles. Trackage for transit rail systems, 
on the other hand, was desiqned specifically for transit 
vehicles. There is also a growing need for careful con
sideration of terminal facilities. This session presents 
some of the more important design features for facilitat
ing bus transit and the basic design elements that are 
required in rail systems. 

2. Bus Systems 

Because buses operate on conventional city streets and 
freeways, this mode has the advantage of an existing road 
bed and the technology advances in pavement design, high
way operations, etc. Design features of a bus transit 
system refer mainly to lane configuration, assignment and 
layout; bus stops and shelters; intermodal transfer 
facilities; and communications. 

a. Bus Lanes on Surface Streets 

As the concentration of buses on a street increase, the 
need to designate special bus lanes also increases. 

1) With-Flow Curb Bus Lanes. Designating existing curb 
and median curb lanes on arterials and city streets is the 
easiest bus lane treatment to imolement and costs under 
$6,000 per mile. However, a high level of enforcement is 
necessary. 

Right curb lanes can be implemented under the following 
conditions: 

No parking or standing in the bus-lane 

At least two other lanes are available for other 
traffic 

Prohibit curb access of service vehicles 

Right turn delays can be minimized 

Bus lanes should be at least 10 feet wide, wider along 
curves. However, the number of lanes should be maximized 
rather than obtaining optimum lane width, Typical curb 
bus lane configurations are presented in Figure VIII-1. 
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Figure VIII-1. Typical Curb Bus Lane Configurations 

Lanes (8-12' wide) ~av be delineated by solid white lines, 
"BUS ONL~"' siqns oosted 8 feet hi0h every block and twice 
where blocks exceed 300', and signs preferably over the 
lane every block. Standard diamond pavement markings 
s:i.ould fcillow the latest MUTCD recommendations. 

Median curb bus lanes are usedfor express service to 
avoid problems in providing pedestrian crossing and 
pedestrian considerations. They can be used to bypass 
street sections where there are heavy right turns, queues 
at parking facilities, taxi stdnds, and necessary right 
curb access for service vehicles. 

3) Median Bus Lanes. Median bus lanes (center lanes) 
require wide street arterials with provisions for service 
stops and pedestrian refuge areas. Costs ranae from 
$15,000 to $100,000 per mile . 

A suggested warrant is a minimum of 60 to 90 peak hour 
buses serving 2,400 to 3,600 people using each median lane. 
Where lanes operate throughout the day, they should carry 
600 buses per day. 

The street should be wide enough to a~low for passenger 
loading platforms. Minimum street widths range from 50 
feet for a single median lane on a one-way street to 65 
feet for double median lanes on a two-way street. Also, 
there must be width for at least two traffic lanes besides 
the bus lane. 

Bus lanes should be at least 10 feet wide for one-way 
operation, and 20 to 22 feet wide for two-way operation. 
However, 9-foot bus lanes may be used in unusually restric
tive conditions. 

Pedestrian islands should be at least 5 feet wide and 100 
feet long. Under very restrictive condit.i-ons 4-ft.-wide 
islands may be used, and the length should be 5 feet 
greater than that of the longest bus using the zone. 
Islands, where not continuous, should be located at the 
near side of intersections in conjunction with near-side 
bus stops. 
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Pedestrian access to safety islands should be permitted 
at the near-side cr0sswalk, Where islands extend an entire 
block, access also may be provided from a far-side cross
walk. Side protection of pedestrian areas may be provided 
by splash plates; pipe posts connected by chains or rails; 
stanchions; or wire-mesh fencing. 

Where there are no raised barriers or pedestrian loading 
platforms, bus lanes may be delineated by 8-12" solid 
white lines from traffic in the same direction and from 
traffic in the opposite direction by double 6" yellow 
lines. A single 6" yellow line should separate bus flows 
on two-way bus lanes. 

3) Contra-Flow Bus Lanes. Contra-flow bus lanes on 
arterials or city streets are lanes for travel in :the 
opposite direction of a one-way roadway's normal flow. 
For arterials, a median lane serves as a contra-flow lane. 
The left-side curb lane of one-way streets usually serve 
as contra-flow lanes, unless soecial raised islands are 
provided for riqht-side lanes (for boarding and alighting). 

B~s lanes should be at least 12 ft. wide, though lanes 10 ft. 
wide may be used where paint separation is used. General 
traffic lanes should be at least 10 ft. wide. Contra-flow 
lanes could be provided on streets of 30-ft width, although 
40 ft. is a desirable minimum. Bus lane arrangements are 
shown in Figure VIII-2. 
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Figure VIII-2. Contra-Flow Bus Lane Configurations 
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Contra-flow bus lanes may be separated from the normal 
direction of travel by paint or physical channelization. 
Physical islands, however, pose maintenance problems for 
snow removal. Double solid yellow 6-in. paint lines 
should delineate 24-hr. contra-flow lanes. For part-time 
usage these lines can be broken. Painted pedestrian 
refuge islands should be complemented by stanchions and 
delineated by yellow diagonal markings. Physical 
islands should be mountable to permit buses to pass 
stalled vehicles. Islands should be at least 4 ft. 
wide where they serve as pedestrian refuge or provide 
access for loading vehicles. 

Costs range from $4,000 to $100,000 per mile, depend
ing on the a mount of street reconstruction. 

4) Bus-Only Streets. Basically, design of bus-only 
streets involve modifications to the existing street 
system. They can be desiqned as part of an overall 
improvement of an area including sidewalk widening 
installation, and other pedestrian amenities such as 
planting, kiosks, and bus shelters. 

Bus-only streets should serve major retail and office 
centers. Since resistance can be expected from stores, 
etc. fronting the street, service and access to them 
must be maintained. Provision for passing capability 
such as multiple-lane bus operation is necessary where 
bus volumes are high and no alleys or intersecting 
streets are available for service-vehicle loading and 
unloading. Typical roadway cross-sections are shown in 
Figure VIII-3. Curb loading zones can be installed for 
off-peak use. 

Considerations for displaced auto traffic are also neces
sary, such as ensuring the availability of parallel traf
fic routes and access to major parking facilities, For 
example, access to parking garages may require auto use 
of short sections of a bus-only street. 

Transition points between normal and bus-only streets 
should take advantage of existing changes in street 
configuration. Bus entry and exit may be facilitated 
by combining preferential treatments. 

Depending on the degree of street reconstruction and 
amenities provided, costs can range from $500,000 to 
$2,000,000 per mile, 

Five bus-only street applications are suggested in one 
study(l): 

Terminal approach. Exclusive bus access can be pro-. 
vided adjacent to a downtown bus terminal and/or on 
links connecting the terminal to other bus lanes. 

Bus loop. A series of bus-only streets forming a 
loop may be appropriate where streets terminate and 
extended bus layovers are required. 

Short connector links. Short sections of bus-only 
roadways provide direct service where existing street 
continuity is limited and bus service over arterial 
streets is circuitous and slow. 
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Bus-pedestrian mall. Bus malls -- as incorporated in 
urban redevelopment projects -- provide direct bus 
access to major generators. They are designed to 
simultaneously improve pedestrian amenity and bus 
access. Bus malls could operate throughout the day 
or be limited to peak hours. Taxis and service vehicles 
during off-peak periods can use bus streets. 

Auto-free zone. The prohibition of automobiles from 
maJor portions of downtown areas is becoming common 
in European cities with narrow, discontinuous, high 
convergent street patterns. Buses are allowed to 
traverse the auto-free zones to serve major activities. 
Prohibition of cars helps to increase bus speeds. 
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Figure VIII-3. Bus-Only Streets 

b. Freeway Bus Applications 

1) Busways. Busways are special roadways designed 
primarily for exclusive use by buses. Busways segre
gate buses from other road traffic wh ile providing: 

Line-haul express service to the CBD 

Feeder service to rail lines 

Short bypasses of major congestion areas. 

A demand of at least 1500 passengers in the peak hour 
per lane should exist for busway (and reserved lanes) 
implementation. 
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There are numerous types of busways depending on loca
tion and grac'le characteristics. Locations can be a 
freeway median, along side the freeway, and on its 
right-of-·,1ay. Busways can be elevated, depressed, 
tunnel, and at-grade sections. Typical busway cross
sections are shown in Figure VIII-4. 
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Source: Ref. 3 

Figure VIII-4. Busway (two-way) Cross-Sections 

As shown in Figure VIII-4, lane widths are normally 
12 feet but may be 11 feet. Lane widths of busways 
without shoulders should be 13 to 1 c; feet. If carpools 
use of a busway is intended, 8 to 10 feet wide shoulders 
are necessary. 

Minimum vertical clearance for a. busway is 12.5 feet, 
and 15 feet for double-decker buses and when conversion 
to rail is anticipated. Lateral clearance requirements 
are simil~r t o current highway standards covering 
continuous and non-continuous obstructions. 

Road gradients also are similar to current highway 
design principles. Mainline grades should have a maximum 
of 5 to 6 percent. Ramp grades should not exceed 8 
percent. Design flexibility may be a consideration, 
where busway conversion to rail guideway requires a 
maximum grade of 3 or 4 percent. 

On curves with radii less than 1000 ft., wider pavement 
for the travel lanes may be necessary. Horizontal 
curves should be designed for bus operating speeds. 
Recommended minimum radii are as follows: at 30 mph -
250 feet, at 50 mph - 750 feet, and at 70 mph - 1600 feet. 

2) Reserved Freeway Lanes. Freeway lanes can be 
reserved for bus use in the normal or opposite direction 
of flow during peak periods. For normal lanes, 
geometric requirements are the same as for the normal 
lanes with a shoulder width of 8 to 10 feet. 
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Several design options for reserved lanes include: 

using shnulders to add a normal direction lane 
(Banfield Freeway in Oregon) 

Using median to add a norma l direct ion lane 
(I-95 in Miami) 

Designating existing lane as normal direction 
bus lane (U.S. 101 in Marin County, Cali~.) 

Designating existing lane as bus contra-flow 
lane (I-495 in New Jersey, U.S. 101 in Marin 
County, California) 

Contra-flow freeway bus lanes should be separated by 
traffic posts spaced at 40 ft. intervals and delineated 
by either solid or dashed white lines. Because the 
freeway space occupied by contra-flow bus lanes will 
function as normal-flow lanes for most of the day, 
pavement markings delineating the lanes should conform 
to standard highway practice. 

Signs reading BUSES 35 (OR BUSES 50) should control 
bus speeds in the contra-flow direction . Signs read
ing LEFT LANE CLOSED, ON-COMING BUSES should be 
located along the right-hand side of the roadway, and 
immediately above the bus lane. Overhead lane-control 
signals provide a more positive (and costly) means of 
lane-us e allocation. These signals could be auto
matically actuated from a central control point. 

contra-flow bus lanes can be installed at low initial 
costs; however, provision must b e made for their main
tenanc e and enforcement ($80,000 to $100,000 per mile 
per year per lane), 

Transition treatments for contra-flow lan es are 
especially important. A toll plaza provides a 
natural transition point because speeds are low and 
enforcement is relatively simple. Transitions also 
can be located at (1) the junction of two freeways, 
by providing special bus ramps and (2) directly from 
normal freeway lanes. 

Transition design-details are as follows: 

a) The transition should be located on a tangent 
section of roadway where approach visibility is 
not constrained. 

bl The transition point should be located at least 
1 mile downstream from where buses enter the 
freeway with½ mile as the absolute minimum 
distance. This distance will allow buses to 
weave from right-to-left-hand freeway lanes 
during heavy traffic periods. 

c) The transitions should be sufficiently abrupt 
to discourage general traffic use• A 20-ft. 
wide transition lane should be provided on a . 
6 to 8 degree angle. This corresponds to a 
minimum median opening of 150 to 200 f£. 
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d) Flexible traffic posts should be mounted on 
20-ft. centers in the transition area and on 
40-ft. centers elsewhere along the contra-flow 
bus lane. The taper for through traffic should 
ap~rox imate the design speed (i.e., 50 mph, 
50 ; 1) . 

3) Prefere~tial Treatment in Mixed Traffic. Buses 
operate in a number of freeway areas where preferential 
treatment of bus operations is possible. These areas 
and treatments include: 

Bus bypasses at metered freeway ramps. This treat 
ment involves providing a lane as a bypass of 
queued traffic on a metered ramp. Widening and 
straightening the ramp shoulder may be all that's 
necessary. Another option is a separate ramp 
with minimum geometrics. 

Exclusive bus access to freeway lanes. Access 
can be provided by a carpool-bus ramp, an exclu
sive bus ramp, or converting an existing ramp to 
exclusive bus use. 

Bus bypass of congestion point. Bus bypass lanes 
should be started upstream of a bottleneck with
out r e ducin q existing capacity. Starting points 
should be locate d 300 to 500 ft. before end of 
existing queues . Lanes should be physically 
s e parated from normal fr eeway lanes. 

c. Bus Stops and Shelters 

Careful design of bus stops and shelters can eliminate 
a number of unattractive aspects of using bus transit. 
Bus stop location, frequency, and length depend on 
consideration of passenger service (demand, convenienc~, 
safety), type of bus service (local, limited-stop, 
express), and effects of stopped buses on traffic flow. 

1) Frequency of stops. As noted in Session VI, as 
frequency of stops increases, the average bus speeds 
decrease and passenger travel time increases. Stops 
should not exceed 8-10 per mile (every 500'). 

2) Location of stops. Bus stop locations should be 
standardized in a community wherever feasible for 
consistency. Problems arise with vehicle conflicts 
during bus stops or starts. 

Three types of locations are characterized by their 
position to intersections (shown in Figure VIII-5) 

Far-side 

Near-side 

Mid-block 
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Figure VIII-5. Bus Stop Locations 

L 

' 
Far-side bus stops are preferable where sight distance or 
signal capacity problems exist, where buses have use of 
curb lanes during peak travel periods, or where right or 
left turns by general traffic are heavy. They are also 
preferable wherever buses turn left, because they allow 
sufficient maneuvering distance from curb to left lanes. 

Near-side bus stops are preferable where transit flows 
are heavy but traffic and parking conditions are not 
critical. From the driver's point of view, they are 
preferable because they make it easier to rejoin the 
traffic stream, particularlv where far-side curb parking is 
permitted in peak periods. They are generally applicable 
where buses operate in median lanes, where siqnalized inter
sections are frequent, and where curb parking is permitted 
throughout the day. Buses stopping on approaches to inter
sections can use the width of the cross-street to reen~er the 
main traffic flow. 
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Near-side bus stops can be provided where buses turn 
right and where right-turning traffic is not appreciable. 
However, where right turns exceed 250 per peak hour the 
bus stop should be located prior to the intersection, 
possibly at mid-block. Near-side bus stops may also be 
applied in conjunction with median bus left turn lanes 
on two-way streets. 

Mid-block bus stops are generally applicable in downtown 
areas where a stop serving several routes require long 
loading areas that might extend an entire block. They can 
also be used where traffic, physical, or environmental 
conditions prohibit near or far-side stops, and where 
large factories, commercial establishments, or other major 
bus passenger generators exist. 

3) Bus stop lengths. Bus stop lengths depend on the 
number of required bus loading positions, the type of 
stop (far-side, etc.), vehicle length, and maneuvering 
requirements. Bus stop capacity (the number of bus load
ing positions or bays) depends on bus arrivals and service 
time for loading and unloading passengers. Service time 
on and off buses are given in Table VIII-1. Required 
capacity values are g i ven in Table VI II-2. 

Table VIII-1. Service Ti~e P8r Door 

ALIGHTING 

Very little hand baggage or parcels-few 
transfers 

Moderate arnount of hand baggage or many 
transfers 

Considerable baggage from racks (inter-
city runs) 

BOARDING 

Single coin or token fare 

Multiple coin fare 

Multiple zone fares: prepurchased 
ticket~ & registration on bus 

Multiple zone fares: cash and 
registration on bus 

Source: Ref. 4 
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Seconds per 
passenger 

1.5 - 2.5 

2.5 - 4.0 

4.0 - 6.0 

2.0 - 3.0 

3.0 - 4.0 

4.0 - 6.0 

6.0 - 8.0 



Table VIII-2. Required Bus Stop Capacity 
(Number of Buses) 

Service Time 

Peak-Hour 10 20 30 40 60 
Bus Flow SEC SEC SEC SEC SEC --

15 1 1 1 1 1 
30 1 1 1 1 2 
45 1 1 2 2 2 

60 1 1 2 2 3 
75 1 2 2 3 3 
90 1 2 2 3 4 

105 1 2 3 3 4 
120 1 2 3 3 5 
150 2 3 3 4 5 
180 2 3 4 5 6 

Source: Ref. 1 

Where several buses will use the same stop simultaneously, 
45 feet should be added per additional bus. 

Table VIII-3. Minimum Lengths for Bus Curb 
Loading Zones 

Loading Zone Length (in ft.)
1 

Approx. 
One-Bus Stop Two-Bus Stop 

Bus 
Side

2 
Far Side

3 
Near Side

2 
Side

3 
Length Near Midblock Far Midblock 

(ft) 

25 90 65 125 120 90 150 
30 95 70 130 130 100 160 
35 100 75 135 140 110 170 
40 105 BO 140 150 120 180 

1
Measured from extension building or "stop" line, whichever is appropriate. 
Based on side of bus positioned 1 ft from curb; if bus is positioned as 
close as 6 in. from curb, 20 ft. should be added to near-side stops, 
15 ft. to far side stops, 35 ft. to midblock stops. 

2
Add 15 ft. where buses are required to make a right turn. If there is 
a heavy right-turn movement of other vehicles, lengths should be 
increased 30 ft. 

3 
Based on roadways 40 ft. wide which enable buses to leave loading zone 
without passing over centerline of street. Add 15 ft. if roadway is 
32 ft. wide. 

Source: Ref. 2 

Bus stops should be clearly marked. 
inch lane lines should separate the 
traffic lanes. BUS STOP pavement 
vided in areas of heavy bus flow. 

Solid white 6- to 8-
bus stop from adjacent 
stencils may be pro-
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4) Recessed b~s bays. These treatments, also called 
~us turnout~, involve relocating the curb by tapering 
into the adJacent frontage to allow stopping off the 
travel_lan~. A recessed bus bay for a far -side stop is 
shown in Figure VIII-5. 

Source: Ref. 1 

Figure VIII-6. Far-side bus turnout. 

Bus turnouts are applicable on arterial streets with high 
traffic speeds and volumes and long passenger serv ice 
times. Turnouts can be installed und er the following 
conditions: 

Curb parking is prohibited, at least during the 
peak hours, 

There are at least 500 vehicles in the curb lane 
during the peak hour, 

Bus volumes are inadequate to justify an exclusive 
bus lane. At least 100 buses per day and 10 to 15 
buses carrying 400 to 600 passengers in the peak 
hour traverse the street. 

The average bus dwell time generally exceeds 10 sec. 
per stop. 

Right-of-way width is adequate to allow constructing 
the lane without adversely affecting sidewalk pedes
trian flow. 

Design guidelines for the turnouts for a single 40-ft 
bus are: 

Bus bays should be at least 10 ft. wide. 

Near-side bus bays should be at least 50 ft. long 
for a single bus, plus a 60- to 80-ft. transition 
distance. The curves used should be of 100-ft. 
radius, separated by a short tangent distance. 

Far-side bus bays should provide a 50-ft. loading 
area plus 40 to 60 ft. of transition distance. A 
25- to 50-ft. radius curve should be used on the 
initial exit from the bus bay , followed by a short 
tangent and a 50 to 100-ft radius curv e on entry 
to the main roadwa y . 
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Midblock bus bays include a composite of transition 
~equirements for near- and far-side bus bays. Total 
impacted area for a single-bus bay would range from 
about 150 to 200 ft, suggesting a minimum 400- to 
600-ft. block for application. 

~deally, bus bays should be constructed with contrast
ing pavement color and/or texture. They should be 
clearly delineated with a 6- to 8-inch solid white 
lane line. 

For each additional bus, 45 feet should be added. 

5) Bus Shelters. Clearly, considerations for making 
transit use easier and more attractive are very important. 
Shelters should be used at major bus stops to protect 
users from weather and enhance the public image of the 
bus system. 

Locations with high passenger demands and low bus service 
frequency should be given priority. Shelters generally 
should be provided where there are 100 or more boarding 
or transferring passengers daily, and total daily passen
ger waiting times range from 500 to 1,000 minutes. 
Shelters should also be installed at stops serving the 
elderly and handicapped, such as at retirement homes, 
hospitals, etc. 

The shelter should have maximum transparency for safety 
and be visible from the surrounding area. Shelters 
should have lighting by existing street or commercial 
illumination. Shelters should be clearly marked with 
"bus logo" signs. 

Modular construction is desirable to achieve uniformity. 
Shelters can be made of many materials depe1,ding on 
local preference. Overall appearance is important; 
shelters should be aesthetically pleasing. Shelter open
ings should be at least 32 to 36 inches wide, 

Shelter capacity should be based on the maximum passenger 
accumulation at the bus stop, Approximately 3 to 5 sq. ft. 
per person should be allowed in developing shelter size 
requirements. Shelter modules of 10 to 12 ft. in length, 
5 to 7 ft. in width, and 7 to 8 ft. in height (about 50 to 
60 sq. ft.) will generally be appropriate. 

Benches are essential. Current bus sche dules and routing 
information is important. Telephones, police and fire 
alarms, trash receptacles and mail boxes 111ay be located 
near shelters. Heaters at busway stops may be considered 
in areas of extreme winter weather. 

Shelters should have a minimum service life of 15 years. 
Typical units should have a cost range of $20 to $30 per 
square foot, or approximately $1,500 to $2,500 per shelter 
at 1973 price levels. Annual maintenance and repair costs 
should not exceed $300 to $400. 

Close attention sho uld be paid to adjacent are as of bus 
stops. Sidewalk slabs (hardstands) shoulc1. be provic1.ed 
along streets, with dirt or grass shoulde r strips. Road
way curbs should be of constant height to minimize pas
senge r missteps when alighting from a bus at a lowered 
or sloping curb. Platforms and ramps may be nece ssary 
for serv ice to the e lde rly and handicapped . 
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d. Intermodal Transfer Facilities 

In bus transit, these off-street facilities serve 
passenger transfers between bus, auto, and pedestrian 
modes in central and outlying areas. 

1) Central area bus terminals. These terminals 
serve as an interchange point for intercity, express, 
and intra-city bus services. They can result in sub
stantial travel time savings compared to on-street 
distribution. For example, the Port of New York and 
New Jersey Authority Midtown Bus Terminal saves passen
gers an average of 20 minutes per trip. 

Besides the usual land availability consideration, con
centrations of bus volumes and destination accessibility 
from the terrninal must be evaluated. Terminals should 
be provided wherever on-street operations of terminating 
buses disrupt general traffic. As a general guide, off
street terminals should be provided wherever there are 
20 to 25 peak hour terminating buses with more than 
1,000 terminating passengers. This operation would 
require up to five loading positions and an equivalent 
holding area. 

Terminals should be located within walking distance to 
major user destinations. Transfer to rail rapid 
transit, light rail, buses, and taxis can also be an 
important feature in planning and design. (Rail terminals 
are discussed in a following section.) 

Terminals should provide at least five bus loading 
positions. Most cities typically will find 20 to 30 
positions adequate. Design capacity is a function of 
operating characteristics of bus service and passenger 
use. For example, fare collection methods and passen
ger arrival rates are two factors. 

For passe!1gers, terminal design should: 

Separate vehicle and passenger movements, and 

Provide direct pedestrian connection to other modes. 

Passenger platforms can be classified as loading or 
unloading platforms. Loading platform design features 
are most critical for peak-hour conditions because of 
passenger waiting requirements. Loading platform 
widths for simple operations may be as narrow as 8 ft.; 
however, platforms involving considerable circulation 
and queueing of passengers should be at least 12 ft. 
wide or for sawtooth positions, loading platforms 
parallel to the bus door should be at least 5 ft. wide. 
Typical CBD station layouts are shown in Figure VIII-7. 
Note that sawtooth platform lengths are smaller than 
in-line platforms. 
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Figure VIII-7. Typical CBD Linear Station 
Layouts 

Unloading platform length should reflect: 

the number of berths required to accommodate peak 
unloading passenger volume, and 

bus pull-in, pull-out, and tail-out characteristics. 

Queuing is necessary for most rush hour conditions to avoid 
crowding and disorder and make better . use of available space . 
Queue positioning should be clearly denoted by signs anct 
by chain or pipe-rail barriers (stanchions). Queue arrange
ments are dependent on passenger volumes, number of berths, 
and number of routes served by a platform. Patrons stand
ing in a queue occupy an average of approximately 1.67 ft. 
of linear space each (a queue of 50 patrons will be about 
83 ft. long). A single queue can be confined within a 
space 2 to 2½ ft. wide. 

Platform elevations and curb heights of 5 to 8 inches are 
satisfactory. Passenger access at the ends of raised plat
forms should be ramped on an approximate 12-to-l slope. 
Width should be sufficient to permit free circulation past 
the exit door of unloading buses where the momentary 
accumulation of a few passengers may take place. Exit 
locations in a high-capacity terminal should be balanced 
to minimize walking distance and conflicting movements 
under peak-hour conditions. 
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Passengers should be protected from buses in multi-lane 
terminals by means of a guard railing. This barrier should 
have a minimum clearance of 12 in. from the runway. The 
bottom portion of the railing should be equipped with a 
continuous shield to protect patrons' clothing from exhaust 
blast and roadway splash. 

~anopy-type shelters over loading areas on open lots are 
important for patron convenience and protection. They 
should provide vertical clearance to allow canopies to 
extend a foot or more over the roof of vehicles for 
increased protection against rain. Supporting columns 
should be designed to minimize platform interference. 

All ~ertical access should reflect elderly and handicapped 
requirements such as elevators, escalators, and ramps. At 
large terminals, passenger concourses should be enclosed, 
well lighted, and climate controlled. Restaurants, news
stands, stores, dispatchers' offices, and rest rooms should 
be provided. Design features include ~he following: 

waiting area: ~u to ~4 sq. ft. per person represen~~ 
a satisfactory standard. 

ticket ottice: counters should be 42 in. high. Cag~ 
or windows are not desirable. 

baggage room: where applicable, should comprise 10 
percent of the total building area or contain 50 sq. 
ft. for each bus loading dock, 

Terminal design should also: 

Provide grade-separated bus entry and exit, 

Separate commuter and intercity bus (and rail) levels, 

Separate unloading and loading areas for commuters, 

Provide commuter bus loading areas in sawtooth 10 
degree angle platforms, and 

Provide sawtooth 45 to 90 degree angle platforms 
for intercity buses. 

Bus lane widths should be 10 to 11 feet for 8-ft. wide 
buses. Two lane runways (20-22 feet in width) should be 
provided for passing. 

2) Outlying transfer terminals. Outlying bus terminals 
serve the transfer of riders from suburban collection
distribution system (buses, autos, walking) and line-haul 
bus transit. Facility location and design should be compat
ible with nearby land use. 

Local to express bus terminals. Design features 
should provide direct pedestrian access between local and 
express transit. Providing park and ride lots may be 
appropriate. 

Off-street bus loading areas or loops should be provided 
when there are more than 12 to 15 buses per peak hour 
terminating at a single stop and where the stop serves 
as a staging area for buses. 

There is no typical bus terminal layout, Designs should 
enable terminating buses to unload without delay, pass 
through a holding area where they can wait if their normal 
berth is occupied, and proceed to a loading berth for 
normal layover and boarding. 
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The number of bus berth positions should be based on the 
maximum number of buses in the terminal at any given time. 
Current experience indicates 20 to 30 bus berths as an 
upper limit for most urban conditions. 

As depicted in Figure VIII-8 local bus service in off
street loading areas generally should circulate counter
clockwise. This will bring bus passengers to major station 
access point without requiring pedestrians to cross bus 
routes. 
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Figure VIII-8. Typical Local-Express Terminal 

Access should be directly from arterial streets. Street 
widenings, reserved bus lanes, special bus turn lanes and 
signals, or even bus grade separation9, may be provided 
to expedite bus flow and minimize conflicts. 

Unloading platforms may be either of the parallel pull
through type or of modified sawtooth design. A primary 
design requisite is the need for express buses to load 
parallel to curb or walkways. 

Typical of ,local to express transit terminal designs 
include: 

Arterial street bus-rail transfer: most common 
type involves bus turnouts near express transit 
lines. 

Busway-local bus interchange (Fig. VIII-8): local 
buses circulate in a clockwise crossing the busway 
at a signalized intersection. 

Bus terminal with freeway interchange: single bus 
bridge with bus ramps to frontage roads alongside 
a depressed freeway provides direct access for 
arterial and freeway buses. 

Park and ride facilities. These facilities 
mainly serve suburban areas in attracting auto 
users to park and use line-haul bus service. 
Greatest potential for park and ride service 
exists in urban areas where commuting to the CBD 
is inhibited and where average parking costs 
exceed $2.00 per day. These terminals should be 
located at least 5 to 8 miles from the CBD, and 
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and can be located within freeway interchange 
right-of-way. 

A typical park and ride terminal is shown in Figure 
VIII-9. 
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Figure VIII-9. Typical Park and Ride Bus Facility 

Park and ride requirements should be based on approximately 
400 to 500 sq, ft, per parking space, These values account 
for parking stalls, pedestrian paths, circulation roads, 
and landscaping, 

Facilities should be designed for self-parking. Right
angle parking is preferable, although angle parking may be 
used where space is restricted, Ninety-degree parking 
spaces should be 9 ft. wide and use a unit parking dimen
sion of 62 to 65 ft. 

Kiss and ride facilities should be provided at each out
lying parking area. Twenty to 60 spaces represent a 
reasonable range. The area should involve drop-off 
close to the station entrance, plus a holding or short
term parking area for passenger pick-up. It should be 
clearly separated from commuter parking areas. 
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An optimum size range for bus-oriented lots is 400 to 700 
spaces; 1,200 spaces is a realistic maximum. Where facili
ties exceed 500 spaces, parking roads should be clearly 
separated from bus and kiss and ride areas. One access 
lane should be provided for every 400 to 600 spaces. 

Landscaping should be massed rather than scattered through
out the lot. Landscaped barriers at least 10 feet wide 
should separate the parking area from adjacent streets. 
Landscape spaces and materials should be designed with 
snow removal, maintenance costs, and vandalism in mind. 
Parking areas should be fenced, well lighted, clearly 
marked, and appropriately signed. Illumination should 
approximate 0.5 footcandles at the ground level. 

Pedestrian walking distances from car to bus stop should 
be less than 400 ft. Walking distances that exceed 1,000 
ft. from station entrance points tend to discourage use. 

Principal loading areas should be sheltered, and a covered 
walkway should be provided for the remaining distance to 
bus areas. Protection against rain, with a 14-ft. clearance 
over the bus roadway, should be provided. In northern 
climates, transparent shelters are desirable. Walks 
across busways and major roads should be clearly marked. 

e. Communications 

Automatic vehicle monitoring and two-way voice radio 
communications for buses is becoming more common. 
Communications have several potential advantages in 
transit operation: 

Route supervision - prevent bunching 

Emergency and special situations 

Dynamic scheduling - daily passenger counts 

Management reporting - estimated arrival times 

Traffic signal priority - preferential treatment at 
signalized intersections. 

In Lansing, Michigan, three terminals in the CBD have been 
equip~ed with large electric signs displaying bus routes 
and times of arrival. Bus drivers activate radio signals 
to a central computer which controls the sign information. 
Messages tell passengers that buses are 6, 4, or 2 minutes 
away or that a bus is delayed, Because of tavorable 
passenger response to the signs, the communications sys
tem will be expanded to other terminals by the transporta
tion authority. 

3. Rail Systems 

This section deals primarily with LRT and RRT systems 
built as transit systems. Commuter railroads normally 
use general purpose trackage and intercity stations. 

a. Guideway 

Light rail transit systems have varying design require
ments depending on the nature of the operation. 
Rail rapid transit, on the other hand, requires a completely 
dedicated guideway. 
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1) Right-of-way. 
in Table VIII-4. 

Right-of-way (ROW) widths are given 

Table VIII-4. Typical Row Width (ft.) 

RRT 
LRT 

2-Way Operation 

27-40 
24-35 

At Stations 

46-63 
40 

Width values may be higher or lower by grade type, with 
aerial representing the low end of the spectrum, followed 
by at-grade and then subway. BART (RRT) subways, for 
example, have a 40-ft. right-of-way. 

Different types of right-of-way for at-grade applications 
of LRT as noted in Session V, are on: 

Existing City Streets. Without preferential treat
ment for LRT, greater delays and more conflicts with 
other traffic will occur. (Regulatory techniques 
to minimize conflicts are being implemented between 
auto and LRT for European systems.) Reserved lanes 
is another treatment consisting of mountable curb
ing, diagonal striping (San Francisco), and solid 
paint lines. LRT-only streets is another option. 

Arterials and Medians. LRT right-of-way may be 
obtained from the two center lanes of a 6-lane 
arterial or an existing median. Separation may be 
accomplished by the use of full curbs and median 
areas, bushes and plantings, and fencing or concrete 
barriers. 

Freeways. The use of a freeway median or areas beyond 
shoulders can provide an exclusive right-of-way for 
LRT. At-grade median width is minimally 36 feet. 
However, conflicts with freeway design elements exist, 
such as station requirements, alignments, interchanse 
ramp conflicts and side slopes. 

To eliminate conflicts with traffic or other facilities, 
grade-separation (subways or aerial guideways) is required. 
The design requirements for these are virtually identical 
with those of RRT facilities, (Typical cross-sections of 
RRT, LRT and bus guideways for aerial, at-grade, and subway 
treatments are presented in detail in Ref. 3.) 

Existing railroad rights-of-way may be suitable for LRT 
systems if located near high density curridors and CBD areas. 
For example, Washington Metro will utilize existing railroad 
rights-of-way for part of its system, Consideration should 
be given to converting abandoned railroad rights-of-way, 
joint use of tracks, and grade-separated tracks or separate 
at-grade tracks on common railroad rights-of-way. 
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2) Tracks. Basic elements of track are rail, rail 
fasteners, ties, and ballast. There are two types of rail. 
T-rail and girder rail. The selection of rail weight is 
based on axle load, design, stiffness of track, electrical 
requirements, cost and availability. Rail is rolled in a 
series of sizes, and classified by weight in pounds per 
yard. 

T•RAIL C.IRDER RAIL 

Figure VIII-8. Rail Type s 

T-rail is normally used on conventional railroads and rail 
rapid transit systems, and is available in a range of weights. 
It is used for non-paved track and on structures. The 
principal variations of girder rail are shallow grooved 
(for streetcar wheels), deep grooved (for railroad profile 
wheels), and broad or narrow based. Girder rail is used in 
pavement. The groove provides a permanent flangeway for 
the wheel, and the greater depth of the rail provides the 
stiffness necessary to preserve the pavement. 

Modern LRT, rail rapid transit and railroad systems 
invariably use welded rails in track construction. 
rail provides a quieter and smoother ride, requires 
maintenance, and eliminates the need for electrical 
bonding at joints. 

almost 
Welded 
less 
rail 

Rail fasteners provide stability to the rail. For railroads 
and transit systems, the most commonly used rail fastener 
in the United States is the cut-spike, plate-rail anchor 
combination. It is used to fasten T-rails on timber ties 
placed on ballast. 

For rails supported on a concrete guideway, direct fasteners 
have been developed consisting of a steel plate supported 
on an elastomeric pad anchored to the concrete. This 
fastener provides electrical isolation and vibration dampen
ing, in addition to rail support. Direct fastening is now 
used on almost all transit systems where track is constructed 
on structures. 

The most common method to support girder rail uses the cut
spike, plate-rail anchor combination. The street pavement 
is placed on top of the ties and ballast to the height of 
the girder rail section. In the United States, girder rails 
are often supported by and fastened to pavement subbase. 

Wood and concrete ties transfer the load from the rail to 
the ballast and maintain the track guage. Wood ties are 
most common in the United States, with Europe favoring 
concrete ties on their new transit systems. Steel ties 
are generally no longer used. The spacing of the ties on 
the roadbed is very important since they distribute pres
sures between track and ballast. At San Francisco, ties 
are generally 22 to 24 inches apart on the Muni system. 

Ballast is a layer of coarse granular material which allows 
water to filter through and off the track bed. Another 
purpose of the ballast is to anchor the track. 
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There are three basic types of track used on light rail 
systems: open track, fixed track and paved track. Track 
construction varies widely, depending on the types of 
roadbed ties and rail fastening systems. A basic design 
principle is to incorporate some flexibility in the track 
structure. This flexibility permits the track to def~rm 
under traffic load, and to absorb, rather than transmit, 
noise and vibrations. 

The simplest and most common form of track is known as 
open track; it is identical to track used on railroads. 
This track consists of rails supported on ties and 
ballast. T-rail is normally used. Open track is 
generally the most resilient, since its construction form 
makes provision for extensive movement under load. It 
is also easy to maintain and the quietest form of track. 
It is used wherever possible on LRT s y stems, and in some 
instances may be used on structures and in tunnels. 

Fixed track is used only on structur e s or in tunnels 
T-rail is almost always used and is bolted directly to the 
structure. To dampen the potential vibration, flexible 
elastomeric pads and special tie plates are placed between 
the rail and the structure. This form of track construction 
is used extensively on rail rapid systems, which normally 
have a higher proportion of their network in elevated or 
tunnel structures. 

Paved track is required wherever LRT shares its right-of-way 
such as grade crossings, pedestrian malls, and transit ways 
shared with buses. Paved track is also used on narrow 
street medians where ballasted track would be untidy and 
accumulate trash. Such an installation has just been 
completed on Judah Street in San Francisco, and is also 
common in Europe. 

In North America, paved track is constructed in basically 
the same manner as open track, using ties, ballast, and 
generally, girder rail. When the track construction, com
paction and alignment is completed, some form of pavement 
is placed over the ties up to the rail head. 
The track is rigidly attached to the pavement, and any 
vibration produced is transmitted to the pavement. The 
resulting track is somewhat noisy, and if the pavement is 
of insufficient strength, it may be damaged by the subsequent 
vibration and movement of the rails. 

In Europe, an entirely different form of track, referred to 
as tieless, has evolved for use in pavement. In conven
tional track, the function of the ties is to spread the 
load of the train onto the ballast, to hold the gauge of 
the track, and to prevent the track from buckling under 
thermal stresses. Because the axle loads of LRT vehicles 
are less than those experienced in conventional railroad 
operation, the load may be transferred to the track_base 
directly, if a rail with a broader base is used (8 inches). 

,To maintain track gauge, a tiebar connecting the rails 
is installed approximately every 10 feet. 

Since tieless track is constructed with rails not rigidly 
attached to the adjoining pavement, noise and vibration are 
reduced and pavement life is increased. Support is achieved 
by "floating'' the rails in a jacket of mastic asphalt, 
which has the property of absorbing vibrations while 
supporting the weight of trains and thermal expansion 
stresses without permanent distortion, High friction slag 
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blocks are placed between the mastic asphalt and the pave
ment itself. 

Track gauge (distance between rails) influences vehicle 
stability and ride comfort. The standard gauge in rail 
rapid transit and light rail transit systems is 4 feet, 
8½ inches, (1.436 m). This gauge is common in Europe and 
North America. Many European systems use 1.0 m (3.281 ft.) 
gauge and a few have adopted unusual widths. In the Ur,i t '"L 
States , :, a r"':. s of the SEPTA system, Pittsburgh, BART and "'e·· 
Orleans us e non-standard gauges. 

3) Aligll'lent . Typical minimum horizontal and vertical 
alignment parameters are listed in Table VIII- 5 . 

Table VIII-5. Rail Transit Alig nment Parameters 

Vertical Curves 
(Radius) RRT LRT 

Crest 690-2000 ft. 310 feet 
Sag 900-2000 ft. 460 feet 
Horizontal Curve 

(radius) 400- 500 ft. 42 feet 
Grade ( %) 4 4-9 

b. Intermodal Transfer Stations 

Rail transfer stations play important integral roles in 
system operation in much the same way as bus terminals. 
In some cases, rail rapid, light rail, and bus systems may 
serve one t e rr.1inal t.hereby blurring the distinction between 
bus and rail transfer facilities. 

1) Uncontrolled access stations. These serve LRT 
sections which are at-grade. Because of its grade
separated ri ght-of-way , RRT systems have no uncontrolled 
access sta t ions. 

They can be located within streets or existing railroad 
rights-of-way. They consist of a raised paved area, a 
shelter, and passenger amenities such as benches, infor
mation displays, telephones, etc. 

The simplest station is a designated area in the center of 
a street. Passengers are not physically protected from 
traffic, making this type undesirable. Traffic signals 
can be used to stop traffic prior to the station to permit 
crossing. 

Another type of station within existing streets includes 
a raised island, with some barrier against oncoming traffic. 
Typical width of the raised island is about 6 feet, and its 
length 400 feet. Several variations of LRT at-grade sta
tions are possible through intersection design, signal 
phasing (particularly for left-turns of traffic moving 
parallel to the tracks), and location of station (far-
side or near-side), In Europe, a number of at-grade 
stations include an underground pedestrian area with shops, 
stairways, escalators, etc, 
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2) Controlled Access Stations, These stations, found 
on both LRT and RRT systems, serve the rail guideway 
from existing streets and traffic, Controlled access 
stations are a necessary and distinguishing part of RRT 
because of its exclusive right-of-way requirements, 

Station platform dimensions vary, RRT stations have high 
level platforms to match vehicle dimensions, Platform 
length can vary from 400 to 700 feet, A typical subway 
station platform length is 500 feet, Side platforms are 
usually 12 feet wide. Center (between tracks) platforms 
can vary from 16 to 28 feet in width. 

LRT controlled access station platforms are 400 feet in 
length, 12 feet wide for side platforms, and 24 feet wide 
for center platforms. 

c. Propulsion 

1) Electrical distribution systems. A major con
sideration for a distribution system is that its 
current carrying capacity must be large enough to power 
the largest train at the shortest headway expected. 
LRT, RRT, and some railroads are powered by direct 
current (DC) at 600 volts or higher. 

On systems with direct current, the fixed distribution 
system is fairly complex involving transformer substa
tions and a substantial feeder system. The onboard 
power system is simple, because of the DC traction motor's' 
characteristics. It is not practical to transform DC 
voltage to an AC power supply. As a result, rail systems 
which are relatively short, intensively used, and operate 
lightweight equipment with numerous starts and stops are 
invariably electrified by DC. 

Power from the public supply is tapped at regular inter
vals, generally at several mil ~E. Each supply tap is 
from a different zone of the public supply system, there
by reducing the chance of multiple supply point losses. 
The incoming power is transformed to the primary feeder 
voltage and fed into the primary feeder system for the 
transit network. The primary feeder typically operates 
at a relatively high voltage, such as 33 kv. The pri
mary feeder cables can generally be placed in underground 
ducts. At intervals throughout the systems, the primary 
feeder connects to transformer/rectifier substations. 
Here the power is transformed to the operating voltage 
and converted to direct current, normally 600 volts. 
There is a tendency to use higher operating voltages on 
new transit systems, with Metro and Lindenwold designed 
for 750 volts and BART for 1000 volts. 

2) Overhead power supply. LRT requires an overhead 
power supply system for the at-grade sections of the 
network. Light rail vehicles collect power from an over
head contact wire by means of a trolley pole or a panto
graph. The trolley pole system was used extensively on 
street car systems, but is now being phased out in favor 
of the pantograph. A pantograph is a symmetrical diamond 
arrangement of jointed steel tubing. Many recent LRT 
designs now use an asymmetric, single jointed arrange
ment which is less expensive. 
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There are two basic designs used for LRT overhead: single 
contact wire or multi-wire catenary, On streetcar systems 
and on some modern LRT systems a single contact wire is 
supported every 100 feet. This system is light, simple 
and inconspicuous (compared with multi-wire catenary), but 
requires frequent supports and is of limited current 
carrying capacity. The wire is made of a bronze alloy 
whose conductivity is approximately 40 percent of that of 
annealed copper, which is too soft to be used. 

The alternative overhead system is the multi-wire 
catenary. A catenary system is normally used on new 
installations and on high speed lines, because it has 
superior electrical properties and requires fewer support 
poles. The catenary consists of one or more support 
wires known as messengers which support a contact wire in 
an approximately level profile. The accepted maximum 
span length for catenary systems is 230 feet. 

The catenary system 
length of its span. 
with weights, which 
nates thermal sag. 

has some flexibility throughout the 
Catenaries are usually tensioned 

provide constant tension and elimi-

Both single contact wire and catenary systems may be sup
ported by poles placed centrally between the tracks or out
side the tracks. When constructing overhead within the 
street right-of-way, joint use of these poles for both 
overhead support and street lighting is an important 
consideration. 

Both trolley poles and pantographs are designed to operate 
over a wide range of contact wire heights. The Boeing LRV 
pantograph has an operating range of between 12 and 19 feet 
above top of the rail. The lowest possible contact wire 
height must be in excess of 12 feet. On the LRT system 
currently under construction in San Francisco, the minimum 
design height for the contact wire in tunnels is 12-feet, 
7½ inches above rail. Additional height is required for 
the depth of the catenary itself, and for the catenary 
support system. 

In communities which have operating experiences with 
electric transit, the presence of the overhead contact 
wires is seldom perceived by the public as being a major 
issue. Nevertheless, it is essential that particular 
attention be directed during the design stage to the 
appearance of the contact wire system. Developments in 
electrical conductors and insulators and understanding 
of the principles of visual design (need· for support masts 
a.:1d mast arms) permit a more enl1ghteneu a~proach to this 
problem than during the otreetcar era. 

Significant design considerations of LRT overhead power 
supply include the following: 

All circuitry ~on-essential to power pickup should 
be placed in underground conduits. This generally 
includes the power feeder cables, signaling circuits 
and communication lines, 

Wires and poles are conspicuous primarily in sil
houette. Trees and structures that disrupt the 
silhouette should complement any landscaping con
cept. 
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It is essential to combine multiple uses for poles 
to minimize their number. The pole spacing 
requirements for street lighting and for light 
rail are similar. 

The use of existing structures to support the wires 
can form a cheaper and less conspicuous substitute 
for poles. 

Cantilever support arms of tapered design without 
stays or straps, similar to streetlight arms, are 
less intrusive. 

3) Third rail. Third rail is generally used for RRT 
but not for LRT operations. Since it is only suitable for 
exclusive right-of-way installations with high level plat
forms. Clearance problems may arise on sharp curves 
with the low level steps of vehicles or their under 
floor e qui~,r,1en t. 

The third rail system has certain advantages: it has 
greater electrical cross-section, and can therefore be used 
with fewer feeders, or longer trains than overhead systems ; 
and is le s3 conspicuous; 

4) Cor.,;JL-,1ation overhead and third rail. A few rap:i,_c~ 
transit systems in the United States operate with both 
third rail and pantograph equipment, including the Skokie 
Swift in Chicago and Boston's line to the airport. In 
Chicago, the transition from third rail to pantograph is 
made while the vehicle is moving. In Boston, the transi
tion is made at the last station before the train emerges 
from under ground. In both cases, the mixed system is used 
for historical reasons, and no new installations of this 
type have been built. 

However, there may be advantages in equipping LRT systems 
for both pantograph and third rail pickup, including lower 
height requirements for tunnel sections, joint operation 
on certain sections with rail rapid transit, and more 
efficient operation. On heavily traveled lines, full 
grade separation and third rail power distribution can be 
efficiently used to operate long trains. Where the line 
has grade crossings and shorter trains are used, a lighter 
duty and less expensive overhead wire system can be 
utilized. 

5) Diesel power. Some of the commuter rail systems 
use standard diesel locomotives for propulsion (e.g., 
Southern Pacific in San Francisco). 

d. Control 

1) Visual/.manualcontrol. Operator control of a train 
is, of course, the oldest form of control. Streetcars 
and railroad trains were operated by personnel. With 
labor recognized as a mjor operating cost, the trend is 
toward automatic systems with due regard for safety of 
operation. 
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2) Automatic train protection. Automatic Train 
Protection (ATP) detects the position of trains in suc
cessive track blocks,and relays information to the operator 
so that he may operate the vehicle safely and prevent col
lisions. In Automatic Train Stop (ATS), the brakes of the 
vehicle are automatically applied if the vehicle exceeds 
the safe speed limits signalled to it, ATP is widely used 
on both railroads and transit systems, and is extremely 
reliable. ATP is not used generally on LRT shared or 
reserved lane rights-of-way, It is used predominantly on 
exclusive rights~of-way, ATP is necessary for LRT sub
way operations. 

ATP may use wayside or cab signals. Cab signals relay the 
information on block condition to the operator's console 
onboard the vehicle, With cab signals, the ATP system 
displays the maximum speed instructions to the operator. 
The speed is based on the safe braking distance to the 
precedins car, possible conflicting train movements or 
turnout alignment, and the safe operating speed for that 
section of track, The operator remains in control of the 
car. However, if ATS is included and the prescribed speed 
is exceeded, the brakes will be set automatically. ATS 
is also referred to as overspeed protection and is commonly 
used in rail rapid transit. 

A refinement of ATP systems is the use of "permissive 
close" in operations, which permits the train to close in 
on the train ahead, provided that it does so at a low, 
safe speed. It enables operation at very close headways 
during peak periods or periods of schedule recovery, allow
ing one train to enter a station immediately behind another. 
It also permits a train to close in on a disabled train and, 
thus, to clear the line with little delay. This feature 
adds to system capacity at critical times by allowing head
ways slightly greater than the maximum station dwell times. 
"Permissive close" cannot operate through junctions of two 
lines, where absolute stops are required. 

On dedicated rights-of-way with at-grade crossings, traffic 
signals at each crossing must be interconnected with ATP. 
For high performance LRT service on lines with at-grade 
crossings, interconnection of the two control systems may 
be essential to preserve adequate traffic flows on cross 
streets and safety. Preemptive traffic signals can also 
be tied into an ATP system. Because the progress of each 
vehicle along the line can be monitored and visually displayed 
to a dispatcher at a central control station, the ATP system 
may also be used to monitor schedules. 

To improve operations, Automatic Vehicle Monitoring (AVM) 
may also be provided. With this system, each light rail 
vehicle is equipped with a train code which actuates a 
trackside induction detector. This detector identifies 
the car and the route number, transmitting the data to cen
tral control and using it to align turnouts and set passen
ger information display boards at stations. 

3) Automatic train o1eration. Automatic Train 
Operation· (ATC), is a we I established practice on 
rail rapid systems and has successfully operated on the 
London, Hamburg, and Lindenwold rail rapid transit systems 
for several years. The operator is an attendant, who is 
limited to monitoring vehicle performance and communicating 
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with central control, closing doors, and responding to 
emergency situations. Exclusive right-of-way and grade 
separation are required for ATO. The application of ATO 
in LRT operations is somewhat limited. 

4) Fully automated unmanned operation. Fully automated 
unmanned operation enables a train to operate without an 
onboard operator. At present, fully automated unmanned 
operation is confined to experimental systems, airport 
shuttles, and industrial rail lines. Full automation 
requires exclusive and fully restricted guideways and is 
not therefore applicable to LRT whose distinguishing 
characteristic is its capability to operate through at
grade conflict points, 

4. Summary 

Bus and rail design features are the physical characteristics 
(guideway, terminals, etc.) of the modes and their applica
tions. Overall, design features reflect the changing 
emphasis of public transportation from design standards to 
user considerations, (e.g., elderly and handicapped) and 
from neglect to preferential treatment of transit. Design 
features are inseparable from a system's manner of operation 
and can have significant impact on its success. In develop
ing and evaluating alternative systems (as will be noted in 
Sessions XV and XVI) information regarding design features 
is a necessary but not sufficient element. 

r<eterences 

1. Levinson, Herbert S,, et al., "Bus Use of Highways: Plan
ning and Design Guidelines." NCHRP R-155, (TRB 1 
Washington, D,C,), Wilbur Smith & Associates, New 
Haven, CT., 1975, 

2. Hamburger, W., "Notes on Transit System Characteristics," 
Information Circulation No. 40, ITTE, Berkeley, CA, 
April 1975. 

3. Diamant, E., et al., "Light Rail Transit: State of the 
Art Review," Final Report for UMTA, U.S. Department 
of ~ransportation, Spring 1976. 

4. Highway Research Board, Highway Capacity Manual, 
Special Re?ort 87, Washington, D.C., 1975 

VIII-28 



Session VIII 

Transit Facility Design 

The El Monte Busway Station (l) 

(1) Excerpted from Second Year Report, San Bernardino Freeway 
Express Busway Evaluation, Bigelow-Crain Associates; 
May 1975. 





The El Monte Station is the major terminal and inter
change point on the El Monte Busway system (see Figure 1). 
It accommodates park-ride, kiss-ride, walk-in, through-bus, 
and bus-transfer patrons. The general concept of the station 
is illustrated in Figure 2. It is a circular design with 
buses circling a 10-sided loading platform which facilitates ten 
loading berths.The buses enter the station via a newly construct
ed grade separation which connects the adjacent local arterial 
(Santa Anita Avenue) through the bus storage yard to the station. 
Buses also enter f~om the Buswa~ Buses coming eastward off 
the busway stop at a stop sign at the end of the busway. Buses 
exiting the terminal have the right-of-way at this point and 
cross in front of the buses coming off the busway. (This cross
over is related to the station capacity calculations discussed 
later.) 

Buses entering the station wait at a holding point that 
is monitored by a TV camera. The station director sits in the 
center of the station at an oval control center and monitors 
the holding point on a video screen output of the TV camera. 
He directs the bus at the holding point to an empty loading 
berth of his choice, notifying both the bus driver and the 
waiting passengers of his decision through a loudspeaker system. 
The bus proceeds to that berth, loads and unloads passengers 
and departs at a scheduled departure time. 

Passengers can arrive at the El Monte Station by several1 modes. In reality hardly any arrive bv walkinq or on bicycles. 
The vast majority come in on the feeder and through buses and 
over one-fourth by the park-ride, kiss-ride modes. The parking 
lot now has 1400 parking spaces. Park-ride, kiss-ride passen
gers enter the terminal at ground level walking through an 
underground passage and coming up to the second level boarding 
area via the escalator or elevator. The elevator is scarcely 
used; it is primarily used by physically disabled persons. 

The station also has a lower level terminal used by intercity 
carriers for ticketing and passenger waiting. The intercity 
buses are loaded upstairs, where two of the berths are allocated 
to these buses (e.g., Greyhound and Trailways). 

STATION SURVEY 

A part of the overall station evaluation was done through 
informal face-to-face interviews with users. Interviews were 
collected in the platform waiting area during peak and off-peak 

1A Note on Ei.kes: There are also 20 "key" and four coin-02erated 
bike loc:~ers. The former lease for $5 per month, the latter for 
25¢ daily. These are not used to capacity. Around the E.nd of 
the year, usage had dropped to six leases per month ar.C one coin
operated lo~ker per day. This low usage pattern is dissimilar to 
the BART experience, where lockers are used to capacity and more 
lockers are on order. 

1 
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houra _on a weekday. A total of 349 people were interviewed at 
the El Nonte station. 

Passengers were asked what they thought the station's 
best features were and what its inadequacies were. (Additional 
questions were asked, and these are discussed later.) Responses 
to these two questions are shown in Tables 1 and 2 

Responses were analyzed not only in terms of their frequen
cies but also to see if responses varied by sex, by trip purpose, 
by time of day (peak or off-peak) and by those who use the 
stations during the day only as opposed to those who use them 
at night as well (after 7:00 p.m.). Results of this analysis 
are discussed later. Variations in response by age or race are 
not significant are are not included in the discussion. 

The overall reaction to the El Monte stations is a 
positive one. When the number of positive and negative com.~ents 
was compared their ratio is as follows: 

Positive-Negative 
Ratio 

El Monte Station 1. 6 

At El Monte Station, the most positive reaction comes 
from off-peak riders and those who use the station during the 
day only, i.e., not after 7:00 p.m. The most negative reactions 
come from people who use the station at night as well as during 
the day -- the only group whose number of negative comments 
was higher than positive comments -- and from commuters or peak 
period riders. 

Table 1. Station Features Liked Best 

El Monte Station 

Percentage 

24% 

Station Features 
Liked Best 

Prompt frequent service 

21% Open design, visability 

15% Speed in moving people, 
buses 

14% Just like it 

5% Clear, frequent announcements 

4% Lobby 

18% Other 



Table 2. Perceived Inadequacies of Station 

Perceived Inadequacies 
of Station 

El Monte Station 

Percentage 

36% 

19% 

No inadequacies 

More parking space needed* 

15% Vending machines needed 

7% Personnel rude, unhelpful 

22% Other 

* Survey conducted when lot had capacity of 700 vehicles. 

Analysis 

The formula for computing the capacity at El Monte Station 
in number of buses per houri$: 

8 (3600/TT) (1 - discount) 

where 8 is the number of berths, 3600 is the number of seconds/ 
hr, TT is the total time required to process a bus through the 
station, and the discount is a fudge factor applied to account 
for possible irregularity of bus arrivals. 

In order to be able to use this formula, values of TT 
must be computed for each of the policies of boarding/deboarding 
and bus motion which are to be tested. 

The polices relative to boarding which are tested are 
four in number: 

1. The same proportion of people board/deboard at El 
Monte Station as at present, and the number of people 
per bus is held constant at the present level. 
During the peak hour inbound on January 30, 1975, 
buses carried an average of 45.8 passengers and out
bound buses carried an average of 47.1 passengers. 
Since the seating capacity of these buses is usually 
48 to 50, this implies that many of the buses already 
had standees. 

2. Hoey and Levinson suggest that capacity measurements 
be made with a load factor of 1.00.* This would 
result in many more buses having standees and would 
correspond to a circumstance in which the number of 
passengers grew more rapidly than buses could be 
acquired. Raising the average number of passengers 
to 50 implies a 9.2% increase in the number of passen
gers per bus boarding/deboarding in the morning and 
a 6.2% increase in the afternoon. 

*Hoey and Levinson, Bus Capacity Analysis, p. 15. 
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3. An additional facility is created east of El Monte 
so that the percentage of people boarding/deboarding 
at El Monte Station is decreased by 10%, although the 
average number of passengers per bus remains at the 
present level. If the method of responding to pat
ronage growth is to build an additional station, El 
Monte would grow less rapidly than the system as a 
whole. 

4. With the growth of patronage, some buses bypass Hos
pital and College stations. This will force more 
people to transfer at El Monte if they wish to go to 
these intermediate stops. The increase in the number 
of people transferring is assumed to be 20%. The 
transfers are the people who deboard in the a.m. and 
the people who board in the p.m. In the a.m. the 
people who deboard are increased by 20%, and the 
people who board are increased by the same number of 
people (not by the same percentage). In the p.m. 
the process is reversed -- people who board are 
increased by 20%, and people who deboard are increased 
by the same number. The number of people per bus 
remains as at present. 

There are two policies to be tested as to the handling 
of the buses in the station. 

A. No bus leaves the TV camera and proceeds to a berth 
until the previous occupant of the berth reaches the 
station exit. This is approximately the way berth 
assignment is treated now when buses stack up. 

B. No bus leaves the TV camera and proceeds to a berth 
until the previous occupant of the berth is perceived 
to have left. If this policy were used rather than 
the above (A), an average saving of 17 seconds might 
be assumed over the 43.5 seconds average cruise-in/ 
cruise-out time now existent. 

Finally, an assumption must be made about the discount. 
Hoey and Levinson suggest 25%*to cover random variations in bus 
arrivals. The schedule reliability at El Monte Station through 
the peak period is excellent. However, under conditions of 
heavier use the criss-cross flow of buses entering and exiting 
the station would impose delays in coming to the TV camera. If 
buses were arriving at five or six a minute, either the fixed 
use of a berth for a particular route would need to be abandoned, 
increasing the dwell time, or some unscrambling process from the 
queue waiting to go to the TV camera would be needed. Either 
solution would lead to an increase in the total time. In the 
absence of any other approach to a discount value, that of Hoey 
and Levinson has been used. 

* Hoey and Levinson, Bus Capacity Analysis, p. 14. 



Results 

Table 3 gives the total time, the discounted number of 
buses, and the discounted capacity for the four policies of 
loading, two policies of bus movement, and both a.m. and p.m. 

Table 3. Capacity at El Monte Station 

Bus Handling Policies 
AM Peak PM Peak 

Passenger Handling Policies A B A B 

1. Present proportions 
Time/bus (seconds 94.9 77.9 101. 6 84.6 
Maximum buses/hour 227 227 212 255 
Capacity (people/hour) 10,400 12 , 700 10,000 12,000 

2. More standees: 
Time/bus (seconds) 97.7 80.7 104.0 87.0 
Maximum buses/hour 221 268 208 248 
Capacity (people/hour) 11,100 13,400 10,400 12,400 

3. Station tast of El Monte: 
Time/bus (seconds) 91. 8 74.8 97.3 80.3 
Maximum buses/hour 236 28 0 222 269 
Capacity (people/hour) 10,800 13,200 10,500 12,700 

4. Bypass intermediate 
stations: 
Time/bus ( seconds) 96.7 79.7 107.6 90.6 
Maximum buses/hour 223 271 201 238 
Capacity (people/hour) 10,200 12,400 9,500 11,200 

The capacity in the afternoon is less than in the morning 
but by very little. The policy of more standees increases the 
capacity over the present but at the cost of greater passenger 
discomfort. This increase is greater in the a.m. than in the p.m. 
because the p.m. already has a higher average number of passengers 
per bus. 

Building another station east of El Monte will only increase 
the capacity at El Monte Station a small amount if the share of 
boarding/deboarding passengers is only decreased by 10%. The 
policy of more buses bypassing the intermediate stations, which 
results in more transfers at El Monte, has slightly more impact 
in the p.m. when more transfers occur. Seemingly, the most effec
tive method of increasing capacity at El Monte Station is to send 
the bus to the berth as soon as possible, and even that does not 
make massive changes. 
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All peak hour capacity figures given in Table 3 are 
approximately 4.5 to 5 times the present rate of use of the 
El Monte Station. 

Questions - VIII 

1. Do you feel that the station is laid out efficiently? Why? 

2. Which policy would you favor to increase station capacity? 

3. Comment on the perceived inadequacies of the station as noted 
by the survey. 



SESSION IX: TRAN.SIT NEEDS OF THE ELDERLY AND HANDICAPPED 

Objectives of Session IX 

To be able to identify special requirements and 
improvements in public transportation to meet the 
needs of elderly and handicapped users 

To understand and appreciate the role transit plays 
in providing mobility to elderly and handicapped 
persons 

Synopsis of Session IX 

Characteristics of the elderly and handicapped are 
described to illustrate the groups' special needs for and of 
public transportation. Various equipment and system elements 
designed specifically to handle the special requirements are 
also discussed. 

Outline for Session IX 

Part 
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9 

Subject 

Introduction 

Population Characteristics 

Barriers to Transit Use 

National Policy and Regulation 

Providing Transit Service 

Improvement of Systems 
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Funding Sources 

Summary 





SESSION IX: TRANSIT NEEDS OF THE 
ELDERLY AND HANDICAPPED 

1. Introduction 

Growing concern has been expressed for that segment of 
our population termed the elderly and handicapped (E & H). 
Mobility is one of the major problems of this disadvan
taged group. In many instances, transit may need to 
accommodate to their specialized transportation require
ments. 

2. Population Characteristics 

Assessing the transportation needs of the E & H requires 
defining the target group. The 1964 UMT Act as amended 
defines a handicapped person as "any individual who, by 
reason of illness, injury, age, congenital malfunction, or 
other permanent or temporary incapacity or disability, is 
unable without special facilities or special planning or 
design to utilize mass transportation facilities and 
services as effectively as persons who are not so affected. 

Schnell (2) classifies the handicapped as: 

Invalids - persons who are disabled for active 
service or movewent and are virtually confined 
to bed; 

Nonambulatory - persons who, for all practical 
purposes, are confined to wheelchairs; 

Semiambulatory - persons who, although handi
capped to some extent, can walk with difficulty 
and generally use crutches or canes; and 

Ambulatory - persons who, although handicapped 
by age or infirmity, can walk without serious 
difficulty. 

There is some ambiguity in the definitions for the elderly 
and handicapped. For example, UMTA regulations include 
"elderly" to the definition given for "handicapped" by the 
1964 UMT Act, but gives no specific age. The most common 
definition is persons aged 65 years or older. One reason 
for this is the ease of identification with Medicare cards. 
However, there is no complete agreement. For example, some 
transit systems define elderly by sex and age. Usually, 
women are younger: women-60, men-62. 

From an UMTA report (3), 1970 population figures for the 
E & Hare given in Table IX-1. E & H persons comprise about 
13% of the U. s. population. 

Table IX-1. Population Estimates of E & H 

Category 

Elderly who are handicapped 
Elderly who are not handicapped 
Non-elderly who are handicapped 

Source: Ref. 3 

Population (Millions) 

7.0 
13.2 

6.3 

TOTAL 26.5 
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Figur~ IX-l_cla~s~fies the population by area type, driver, 
transit ava~lability, and ability of using transit. Urban 
trans~or~ation se:vice should be made available for the 
8. milli~n ~In Fig. IX-1: Grou? 1 - Grou~ 2b and Group 
3b= 8.6 million) E & H persons who do not or cannot drive 
cars. Over the next 30 years, the E & H population is 
expected to increase by 40 % or 37 million. 

The elderly with incomes below poverty level are about 
double the rate of that for the general population: 5.2 
million elderly, about 25 %. Of these elderly poor, an 
especially small percentage, as compared to the general 
population, are located in areas where high transit usage 
exists and costs are r e latively low. 

The economic characteristics of the over-65 population 
imply two important market considerations: (1) the 
elderly poor are Mobility-restricted because of their low 
income, and (2) the elderly with sufficient incomes 
represent a large transit market because of their unique 
combination of sufficient income and leisure time. Their 
income level, and hence this market, is expected to continue 
to increase. 

In travel characteristics, the elderly are similar to the 
handicapped. This is due, in part, to the large overlap in 
the two populations: one third of the elderly are handi
capped and half the handicapped are elderly. Significant 
numbers of both groups fall in the low income bracket. 
Both groups have lower than average incidence of licensed 
drivers. In a society of high mobility and self-service, 
large numbers of both groups find many amenities and some 
necessities of life more difficult to attain than other 
people. 

3. Barriers to Transit Usage 

Some aspects of trans~t system~ act as barriers in keeping 
E & H ~ersons from usi~g transit. There are physical, 
oper~tional, psychological, and economic categories of 
barriers. Examples of psychological barriers are fear 
of assault, crowds, embarassment, getting lost, and asking 
strangers for help. 

a. Physical and Operational Barriers 

Table IX-2 lists a number of these types of barriers. 
Any combination of these transit barriers would be viewed 
as obstacles making the use of transit inconvenient 
unattractive, or impossible for some E & H persons.' 
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Table IX-2. 

Physical Barriers 

VEHICLES 

High step required to enter 
Difficult to get into or out 

of seats 
Seats not available/forced to 

stand 
Difficult to reach handholds 
Cannot see out for landmarks 
No Place to put packages 
Cannot see or hear location 

information 
Nonvisible signs 

TERMINALS 

Long stairs 
Long walks 
Poor fare collection 

facilities 
Poor posting of information 
Poor crowd flow design 
Little interface with other 

modes 

TRANSIT STOPS 

Insufficient shelter 
Platform incompatible with 

vehicle 
Inadequate posting of in

formation 

Source: Ref. 3 

b. Economic Barriers 

Travel Barriers 

Operational Barriers 

VEHICLES 

Frequency of service 
Driver assistance/attitude 
Acceleration/deceleration 
Information presentation 
Schedules maintenance 
Inadequate or inappropriate 

routes 
Too many transfers 

TERMINALS 

Employee assistance/ 
attitude poor 

Information clarity and 
dissemination 

Length of stops too short 
Crowd flow non-directed 
Little or no interface with 
other modes 

TRANSIT STOPS 

Poor location: 
for safety 
for convenience 

Not enough stops 
Information displayed insuf

ficient or confusing 

Because of the combination of low incomes and relatively 
high transit fares, a portion of the E & H population 
have restricted mobility. 

c. Effect on Latent Demand 

Table IX-3 contains potential values of increased ridership 
(latent demand) of the E & H if the transit system were 
fare and barrier free based on a survey. These increases 
suggest that physical and economic barriers are significant 
factors in discouraging the use of transit by these groups. 
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Trip Purpose 

Work/School 
Shopping 
Medical/Dental 
Social/ 

Recreational 
Church 

TABLE IX-3. Latent Travel Demand 
of the Handicapped and Elderly 

Current Travel Additional Travel 
(Trips/Person/Day) (Trips/Person/Day)* 

.14 .02 

.17 .14 

.12 .06 

.18 .20 

.13 .11 

.74 .53 

Potential 
Increase 

14% 
82% 
50% 

111% 

85% 

72% 

*Additional trips that respondents said they would take if they had 
access to a barrier-free system at no cost. 

Source: Ref. 3 

4. National Policy and Regulation 

As a matter of national policy, the elderly and handicapped 
have the same rights as other persons to use public transit. 
This policy is stated in Section 16(a) of the UMT Act of 
1964, as amended and Section 165(b) of the Federal-Aid High
way Act of 1973, as amended. The above legislation provides 
authority to and directs the U. S. Department of Transpor
tation to assure that special efforts are made in the 
planning and design of mass transportation facilities 
and services which can be used by E & H persons. 

Section 5 requires that, before funding is made, applicants 
agree and assure " ... that the rates charged elderly and 
handicapped persons during nonpeak hours for transportation 
utilizing or involving the facilities and equipment of the 
project financed with assistance under this section will 
not exceed one-half of the rates generally applicable to 
other persons at peak hours ... " regardless of who operates 
the transit system. Actual E & H rates and regular rates 
vary by service and route. For example, standard peak-
hour fare is 35¢ on a line of the Denver RTD. E & Hoff
peak hours fare is 15¢ and the standard fee for transfers is 
5¢, while the E & H may transfer free. 

Special efforts in planning means genuine, good-faith prog
ress in planning of services for the elderly and handicapped 
(wheelchair users and semiambulatory persons) that meets a 
significant part of their transportation needs within a 
reasonable time period. Federal regulations specify the 
following items should be considered for making special 
efforts in planning: 

The location and transportation needs of wheelchair 
users ~.nd semiambulatory persons within the urbanizec 
areas must be identified, possibly through existing 
information or self-identification means. 
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A range of alternative service improvements, includ
ing the use of private carriers, should be evaluated 
as to coverage, cost, and benefit. 

Health and welfare agencies and private non-profit 
organizations should be considered for inclusion in 
a local coordinated plan. 

A discussion of the evaluation process and the 
selection of service improvements should be held 
as part of the planning process. 

Elderly and handicapped persons should take part in 
the planning process. The MPO must describe the 
ways these persons are involved in the process. 

Federal regulations also r equire that the annual element of 
the transportation improvement program (TIP)* of an 
urbanized area contain projects which benefit the E & H. 
UMTA will approve financial assistance only if E & H related 
projects are programmed. 

5. Providing Transit Servjc~ 

DifficuLt policy ana implementation questions regarding the 
way to provide transit service for the E & H have arisen 
due to the ambiguities of defining the target group and 
their needs. Another reason is the newness of the mandate 
to make good-faith planning efforts. Final E & H regula
tions by USDOT were established in early 1976. 

Representing two ends of the spectrum of alternative 
service t ypes are "separate and specialized" vs. "together 
and equal." A separate and specialized service can be a 
door-to-door system with vehicles specially equipped for the 
E & H. An example of this service t y pe is "Call-A-Bus" in 
Syracuse, N.Y. serving disabled persons and those 55 years 
or older. 

A "together 
bus transit 
facilities. 
where E & H 
buses. 

and equal service" can be a conventional urban 
system with retrofitted vehicles and fixed 

An example of this type is PAT in Pittsburgh 
related modifications have been made to existing 

UMTA does not specify a program design to meet the special 
efforts requirement. However, the following are examples 
of programs which illustrate a satisfactory level of effort. 

A program for wheelchair users and semiambulatory 
handicapped persons that will involve the expenditure 
of an average annual dollar amount equivalent to a 
minimum of five percent of the section 5 apportionment 
to the urbanized area. 

Purchase of only wheelchair-accessible new fixed route 
equipment until one-half of the fleet is accessible, 
or, in the alternative, provision of a substitute 
service that would provide comparable coverage and 
service levels. 

A system, of any design, that would assure that every 
wheelchair user or semiambulatory person in the 
urbanized area would have public transportation 
available if requested for 10 round-trips per week 
at fares comparable to those which are charged on 
standard transit buses for trips of similar length 

*TIP is discussed in Session XIII. 
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within the service area of the public transportation 
authority. The system could, for example, provide 
trip coupons to individuals who would then purchase 
the needed service. 

6. Improvement of Existing Systems 

The goal of improving existing transit systems is to have 
a "together and equal" system for all users. For the E & 

H, this means eliminating their difficulties in moving in 
crowds, standing in a moving vehicle, maintaining balance 
during starts and stops, etc. 

a. Physical Improvements 

The physical barriers of transit vehicles and fixed facili
ties noted in Table IX-2 must be altered or removed to make 
a system accessible and usable by the E & H. Federal 
regulations require that: 

" ... every fixed facility - including every station, 
terminal, building or other facility - designed, con
structed, or altered on or after May 31, 1976, with 
UMTA assistance, the intended use for which will require 
either that such fixed facility be accessible to the 
public or may result in the employment therein of 
physically handicapped persons, shall be designed, con
structed, or altered in accordance with the minimum 
standards in the "American Standard Specifications for 
Making Building and Facilities Accessible to, and Usable 
by, the Physically Handicapped, Number All7.l - R 1971," 
approved by the American Standards Association, Inc. 
(subsequently changed to American National Standards 
Institute, Inc.) (ANSI). 

Consideration should also be given to: 

travel distance for wheelchair persons, and 

fare vending and collection systems and areas, and 
boarding platforms. 

Bus design must now provide for a "wheelchair accessibility 
option" which means a lift or ramp mechanism and a secure
ment device, for future installation. Step design is 
required as follows: 

The ve rtical distance from a standard 6-inch curb to 
the first front door step shall not exceed a-inches; 
the riser height for each front door step after the 
first step up from the curb or street level shall also 
not exceed a-inches; and the tread depth of steps at 
both front and rear doors shall be no less than 12-
inches. 

Priority seats for the E & H should be designated by seating 
signs for the front seats. Interior handrails and stanchions 
should be designed for continuous support for boarding and 
fare payment, safe on-board movement, seating and standing 
assistance, and unboarding. Consideration should also be 
given to slip-resistant floors and steps, adequate lighting 
of step wells, carefully positioned fare collection boxes, 
and illuminated signs on front and boarding sides of a bus. 
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7. 

Rapid and light rail vehicles should have clear door open
ings of at least 32 inches. Audible warnings of closing 
doors must be provided. The gap between boarding platform 
and rail vehicle must be minimized (e.g., not more than 2 
inches) to permit safe passage for the E & Hat wheelchair 
accessible stations. Vehicle considerations similar to the 
bus such as priority seating signs, interior handrails and 
stanchions, and floor surfaces should also be made. 

In a study by UMTA (3) estimates for upgrading transit 
systems for E & H considerations are reported as: 

$5,000 per urban transit bus, 

$800,000 per rapid rail terminal 

$500,000 per terminal for new systems (BART, METRO). 

b. Economic Improvements 

For regular transit service, various funding mechanisms 
to aid E & H persons are available. These take two forms: 
user-side or provider-side subsidies. User-side subsidies 
refer to ways in which money is provided directly to the 
user for transit fares. This could result in free or 
partial fares. Provider-side subsidies are ways in which 
money is given to the provider of the service for equipment 
and operating costs incurred. The Section 5 stipulation 
of maximum off-peak fares for E & H persons is a type of 
provider-side subsidy. 

User- side subsidies such as issuing transportation stamps 
to E & H persons with incomes below a specified point and 
taxi coupons for specific E & H groups are operating. In 
Oklahoma City, a provider-side subsidy program has been 
established. Contracted taxi firms are reimbursed for 
half the fare for E & H riders who pay the other half. 
This program is the first in which Fer.eral funds under 
Section 5 are used to pay taxi companies for carrying 
passengers. 

"New" Services 

a. Service Characteristics 

Much of what are "new" transit services for the E & H fall 
into the separate and specialized category of systems. 
Because of the similarity in service characteristics, a 
number of para-transit modes fall into this category such 
as demand-responsive systems, taxis, or subscription buses. 

Service characteristics of a system depend on the particular 
need of the service area. For example, whether a system 
provides door-to-door or feeder service depends on the 
target group and their transit trip rharacteristics. Other 
system characteristics are shared or individual rides and 
short or long notice of trip desire. 

System routing and scheduling also depend on demand. Besides 
flexible routing and scheduling as in demand-responsive, a 
service of fixed destinations with limited flexible routing 
can be devised. Another option is the use of special small 
buses during the off-peak on certain regular transit routes. 

Al l of these systems include vehicles easily accessible by 
the E & H, such as taxis or small buses specially equipped 
with lifts. As such, these specialized systems eliminate 
or reduce many of the physical and operational barriers 
listed in Table IX-2. 
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The trade-off between cost and service aspects of these 
specialized systems is a major issue. A recent report (7) 
lists various system characteristics and their costs. For 
example, the cost of a demand-responsive system of medium 
quality service is $12-20 per vehicle hour of operation and 
a taxi system of high quality service is about $6-8 per 
vehicle hour. 

b. Coordinated Services 

From a management standpoint, it is preferable to provide 
transit service in an integrated fashion . A relatively 
new concept is called the brokerage system in which all 
available transit services are coordinated by the operating 
bransit authority to meet demand. In a brokerage system, 
E & H services would be coordinated with the existing 
transportation services. 

Related to the intent of the brokerage system in using 
existing transit service is the use of contracted taxi 
services to provide a specialized transit system to E & H 
persons. The subsidized taxi fare program in Oklahoma 
City is one example of how existing taxi services can be 
used to meet the transportation needs of an area. 

Providing specialized transportation services, the Delaware 
Authority for Specialized Transportation (DAST) is the first 
statewide system of its kind in the nation. User eligibility 
is set b y the particular agency sponsoring a trip. For 
example, the Kent County Office on Aging in Delaware pays 
for trips of a person 60 years or over and who participates 
in its programs, regardless of physical, mental, or economic 
handicaps. Funding sources for DAST are the agencies 
sponsoring E & H users and the state transportation division, 
which subsidizes the budget deficit. DAST also incorporates 
the brokerage concept, since taxis are requested if taxi 
fare is less than DAST unit costs. 

8. Major Funding Sources 

There are a large number of federal, state, and local 
programs for the elderly and handicapped. On the federal 
level, major programs listed in Table IX-5 are administered 
b y the Departme nts of Transportation, and Health, Education, 
and Welfare as established by the Older Americans Act of 
1965, Social Security Act of 1935, UMTA of 1964, and Federal 
Aid Highwa y Act of 1973. The administration of these pro
grams are not coordinated to any notable degree. 

State and local programs vary by source of funding, such 
as sales, payroll, and gasoline taxes. State and local 
governme nt agencies such as departments of transportation 
and welfare administe r subsidy programs. Local non-profit 
groups also administer programs for transportation of the 
E & H. 
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Table IX-5. Major Federal Services 

Program and Administering 
Federal Departme nt 

1. SPECIAL PRCX;RAMS FOR THE 
AGING (HEW 
A. Title III (OM) 
8. Title VII (OM) 

2. TITLE XX - SOCIAL SECURITY 
ACT (HEW) 
"Public Services" 

3. MEDICAID-TITLE XIX 
Social Security Act (HEW) 

4. REHABILITATION SERVICES 
PROGRAM (HEW) 

s. DEVELOPMENTAL 
DISABILITIES 
PROGRAM (HEW) 

6. PUBLIC HF.ALTH SERVICES 
PROGRAMS (HEW) 

7. VETERANS PflOGRA!iS 
(VA) 

8. SECTION "14 7" PROGRAM, 
Rural Highway Public 
Transportation 
Deuonstration Program 

9. URBAN MASS TRANSPORTATION 
ADMINISTRATION PROGRAMS 

Capital (Grant Program) 

Section 16(b) (2) 
(Elderly and Handi-
capped Transportation 
Services) 

10 . RETIRED SENIOR VOWNTEER 
PROGRAM (Action) 

11. SENIOR OPPOR'ruNITIES AND 
SERVICES 

Source: Ref. 8 

Population 
Served 

Elderly 
Elderly over 60 

Elderly, Blind, 
Disabled; income 
eligibility re
quired (SSI) 

Income el iqibili ty 
required-SSI 
eligibles ; no 
age specified 

Employable 
disabled; no age 
requirements 

Disabled, under 
age 18 

General population 
with health needs
includes elderly 
and handicapped 

Veterans-elderly 
and handicapped 

Elde rly and handi
capped in rural 
areas, as well as 
general population 

General population, 
elderly and handi
capped served 

Elderly and 
Handicapped 

Elderly 

Elderly 

Transportation Authorities 

Purchase of vehicles and special 
equipment, client and staff re i m
bursement, and purchase of services 
allowed. 

Purchase of vehicles and special 
equipment, client and staff reim
bursement allowed. Transportation 
must be in State Plan. 

Purchase of vehicles, prohibited; 
purchase of services, staff and 
client reimbursement allowed; 
income disregard provisions in 
effect . 

Purchase of vehicles not encouraged 
but allowed; purchase of special 
equipment allowed; purchase of 
services allowed; staff and client 
reimbursement allowed. 

Purchase of vehicles and special 
equipment allowed, staff and client 
reimbursement allowed, income 
disregard provisions in effect. 

Vary from program to program. 

Stipends to individuals for 
transportation !lervices and 
apecb.l automobiles. 

Purchase of vehicles allowable. 
Operating costs may not exceed 1/3 
of total grant for new projects. 

Purchase of capital equipment only. 

Purchase of vehicles only. 

Purchase of vehicles allowed. 
Purchase of services allowed. 

Purchase of services and vehicles 
allowed at the discretion of 
grantee . 

Since July 1973, Pennsrlvania senior cittzens (65 years 
or older) have been allowed to ride free on local 
transit during weekday off-peak periods and all day on 
weekends. Approximately 80 public and private transit 
properties are participating in the program entitled 
"Free Transit Program for Senior Citizens" administered 
by Penn Department of Transportation and authorized 
under Pennsylvania Acts 338 and 339 of 1972. The source 
of funding is a state lottery. 
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9. Summary 

The Pennsylvania program is one example of the increas
ingly active roles local, state, and . federal gover~ments 
are playing in providing better public transportation 
opportunities for the E & H. Their rights are clearly 
recognized and regulations require that special efforts 
be made in making public transit more usable by the 
E & H. The intent of making transit usable by the E & H 
is clear; the actions to carry it out are not. A 
concern of local ~perators of conventional transit is 
the potential of increased operating costs arising from 
possible increases in service times at transit stops. 
Each community will have to decide what combination of 
services best meet the needs of their own elderly and 
handicapped. 

References 

1. Federal-Aid Highway Program Manual, FHWA, U.S. DOT, 
Vol. 4, Chapter 4, August 9, 1976. 

2. Schnell J., "Public Transportation and Transportation Needs 
of the Elderly and Handicapped," Transportation Research 
Record, No. 516, 1974, 1-10. 

3. "The Handicapped and Elderly Market for Urban Mass Transit," 
TSC, UMTA, U.S. DOT, October 1973. 

4. Brooks, S., "Mobility for the Elderly and Handicapped: A 
Case for Choices," Transit Journal, Vol. 1, No. 2, May 1975, 
45-50. 

5. "Transportation for Elderly and Handicapped Persons," 
Federal Register, Vol. 41, No. 85, April 30, 1975. 

6. Abt Associates, Inc., "Accessibility of the Metropolitan 
Washington, D.C. Public Transportation System to the 
Elderly and Handicapped," Prepared for Office of Environ
mental Affairs, U.S. DOT, February 1974. 

7. Crain and Associates (ed.), "Transportation Problems of the 
Transportation Handicapped," Vols. I-IV, UMTA, U.S. DOT, 
August 1976. 

8. Brooks, S., "Transportation Authorities in Federal Human 
Services Programs, Dept. of HEW, Atlanta, March 1, 1976. 

IX-11 





Session IX 

Transit Needs of the Elderly and Handicapped 

Questions - IX 

"Special People" - Slide Show 

"It's Like Being People" - Movie 

1. Which approach to serving the elderly and handicapped would 
you favor? Why? 

2. What costs are associated with each approach? 
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Transit Needs of the 

Elderly and Handicapped 

The Pennsylvania Program(l) 

(1) Source: Pennsylvania's Transportation Disadvantaged Program, 
Remarks for Secretary Sherlock, National Council for the 
Transportation Disadvantaged, November 22, 1976. 





PENNSYLVANIA'S TRANSPORTATION DISADVANTAGED PROGRAM 

REMARKS FOR · SECRETARY SHERLOCK 
NATIONAL COUNCIL FOR TIIE TRJ\HSPORTATION DISADVANTAGED 

HOLIDAY INN TOWN 
NOVEMBER 22, 1976 

I want to take the opportunity to thank you fer inviting me 
to speak to you today, I r e alize that this group represe nts 
many diverse interests, bu t I think we are all gathered 
here today with the commo n interest of solving some of the 
problems that confront the transportation disadvantaged. 

Defore I begin to discu s s s ome of the s e probl ems, I would 
like to briefly review the programs that we have already 
und e rway or are about to start, 

The first and probably best know activity of this kind that 
we have going is the fr~e transit prog ram for senior citizens. 

This program b egan in July of 1973 and is fund e d with funds 
from th e sta te lottery. It permits any person 65 or over 
to ride public transit free during non-peak hours and all 
day on we e k e nds, 

Since the program was started $35 million has been spent 
to provide 167 million rid e s. PennDOT pays the trans it 
operators the loss incurred in providing the free rides. 

This year, for example, we a re paying $13.3 million to pro
vide 62 million fr e e rid e s for senior citizens. A recent 
study has shown the eff ective ness and importance of this 
program. 

The study, conducted by GAI Consultants, Inc., of Monroe
ville, and funded in part through a UMTA technical study 
grant, involved more than 2,000 interv iews with senior 
citizens in six Pennsylvania metropolita n areas selected 
as representative of the state as a whole, 

The results indicated that a chief b e nefit of the program 
was increased mobility for senior citizens, particularly 
those with lower incomes. 

The study showed that 14.5 percent of the people making use 
of the free fare program did not use transit before the 
program started. More than half of these cited the free 
service as the reason they started riding. It was also 
found that the average income of new riders was lower than 
those who rode before the free fare, thus indicating 
that cost was a reason for not riding. 

The study also noted that senior citizens were making more 
trips than before. Over half of. the riders surveyed 
indicated they saved money other than transit fares by 
being able to shop at more places and thus take advantage 
of lower prices. Pennsylvania has moved to the forefront 
in offering senior citizens the opportunity to get out and 
see and enjoy all that our communities have to offer. 

The report indicated that transit operators, while general
ly feeling that they were being undercompensated for pro
viding this service, thought the program helped improve 
their public image and their ridership. Without their 
cooperation, this program could not succeed. 
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Another program is the reduced fare for handicapped persons. 
This program is operated by local transit agencies and 
coordinated by PennDOT to provide half fare rides for 
handicapped persons during non-peak hours, 

Thi s year we are providing 130 specially equipped mini
buses to 70 non-profit social service agencies throughout 
the State. These are equipped with either lif~s or ramps 
and are fitted with wheelchair tie-downs. 

The $1.1 million Pennsylvania go t this year for this pro
gram was actually in excess of our share of the federal 
money, By aggressively seeking funds, we were able to use 
some money that other states neglected to take advantage 
or. 

Next year, I'm afraid that we won't be so lucky, but we 
will have nearly a million dollars availabl e for the pur
chase of this type of equipment, 

Also, under this state 's rural transportation program, 
we will be providing $140 ,000 in capital and operating 
assistance to rural transportation agencies. Next year, 
with the consent of the legislatur e , we hope to increase 
that amount s everal fold, 

We also have a federa l grant of $600,000 to rural public 
transportation program that provides both capital and 
operating funds to demonstrate the feasibility of operat ing 
rural trans it services. 

This program is aimed at the establishment of new transit 
syst ems and the coordination of existing systems. 

Final l y, we have a $250,000 state and federally funded 
rural regional transit planning program to assist in the 
planning of rural transit systems through 10 regional 
planning agencies. 

Now that we have looked at what is presently going on, let's 
take a look at what we should and can do. 

When we plan our programs to help the transportation dis
advantaged, we must keep one important thing in mind: we 
have only a limited amount of mo ney and we must spend it 
carefully. We must get maximum benefit from our dollars. 
We do not have enough money that we can afford to waste it. 

With this in mind, let us take a look at some of the dif
ferent modes of providing transportation for those with 
transportation difficulties, 

Among all means of travel available to handicapped persons, 
the most convenient is the private automobile. This means, 
of course, that the handicapped persons must either have 
disabilities that do not prevent him from driving or that 
he have someone to do the driving for him. It also means 
that he must be able to afford to own a car. 

While not everyone can meet these criteria, those who can 
may achieve a great deal of freedom of travel, Certain 
simple aids, such as the handicapped license plates that 
we issue and the designation of special handicapped parking 
spaces make automobile travel easier for the handicapped. 



Not all people can drive or afford to own a cnr. Most of 
these are dependent on transit for travel . 

Transit actually requires a good d e al of independen ce in 
moving about. It does not provide door to door service , so 
the rider must first get to the transit line before h e can 
ride. 

Another probl em with public transpor tation i s that of entry 
and exit of trans it vehicles, While new vehicles and 
transit systems can be designed to r e duce thi s problem , 
we are still faced with the fact tha t we have mil lions of 
doll ars invested in equipment that would be expensive to 
change. 

It is not practical to provide tota l transit accessibiJ.ity 
for the handicapped, and I would b e foolish to advoc c.1 te that . 

What we can do is provide limited access ibility on our 
fixed transit routes and supp l ement this with spec i al 
transportation services . 

We can frequently provide much i mproved service 
handicapped by ad justing routes and schedules . 
equipme nt can be added to veh icl es when studie s 
justified by need , 

for the 
Speci,, l 
show it is 

Right now an experimenta l fixed route service for handi
capped persons called the magic carpet service is in use in 
Pittsburgh. This service is provid ed by a private , non 
profit agency under contract to port authority transit. 

Also, we are now studying the possibility of setting up 
a special demonstration service for handicapped persons in 
cooperat ion with agencies in the southeas tern Pennsylvan ia. 
The service wou l d most likely be fixed routes, but the 
possibility of demand responsive service is also being 
studied. 

We can also improve our facilities in many ways, particularly 
if they are new. 

For persons with sensory limitations better informational 
and direction services and clearer marking of danger areas 
using lights, colors, sound and surface texture changes, 
We can also provide shortened walking distances, 

The elimination or reduction of obstacles such as stairs 
and barricades . Smooth channelization of crowds and alter
native paths for people who cannot move as fast as the 
crowd. Wide ned doors and turnstiles so persons can pass 
unimpeded. Provision of ramps for non-ambulatory and semi
ambulatory persons. 

Another improvement in transit can be made in the area of 
driver training. Drivers can be trained to better assist 
the handicapped rider in such ways as waiting for elderly 
riders to sit before starting the bus or falling off the 
names of the stops if a blind rider is present. 

Taxicabs are another important means of transportation for 
the handicapped. They have the advantage of direct door 
to door service but have the disadvantage of expense. 

3 



4 

This problem c a n effectively be dealt with, For example, 
Yellow Cab of Lansdale ha s a shared ride zone system, where , 
if you reserve the cab 24 hours in adva nce, rides may be 
shared at the rate of 50 cents per passenger per zone. 

Also, improved taxi driver training is needed to that 
drivers may be better able to assist handicapped persons. 

Social service agencies play a role in that they provide 
transportat ion services beyond what all other means of 
transportation can provide , They go beyond simple door 
to door service and are uniquely equipped to serve the 
special needs of the handicapped, 

The k ey to successfully meeting the needs of the transpor
tation disadvantaged lies not in any one of these modes 
of travel, but in the s uccessful integration of them, We 
cannot do without any of them, 

What we must do is see that al l are successfully coordinated 
into a system tha t mee ts the needs of all the people, and 
see that this system is kep t on a soundfinancial foundation. 

To this end , we have prepared a draft policy stateme nt on 
transportat i on for the transportation disudvantaged . 
Copies will be made available for your review during this 
conference . 

I must emphasi ze that this policy statement is only a draft. 
I want to hear what you have to say about it before any 
final decisions are made, 

The whole area we are discussing is really so new that no 
one is expert in it, In fact, our work in t his area is 
really a pioneering effort , 

So we're bound to make some mistakes , We're not going to 
always pleas everyone . But we must make the effort, and 
we must have your help and cooperation. 

In our modern society , good transportation is a necessity, 
not a luxury. To deny it to any segment of our population 
is unjust. 

Yet there are many practical problems to be solved to 
achieve our goals. We have a lot of work ahead of us. 

But I have confidence that we can do it. 

Thank you. 

Questions - Session IX 

1. Comment on the statement that it is not practical to provide 
total transit accessibility for the handicapped. Do you 
agree? 

2. Would the use of shared taxis as described for Lansdale be 
applicable elsewhere? Why? 

3. What is your overall evaluation of the Pennsylvania Program? 
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SESSION X: SMALL AREA PUBLIC TRANSPORTATION 

1. Introduction 

Small urban areas (under 50,000 population) and rural areas 
have always had the least amount of public transportation 
service. In small urban areas, their size and density 
characteristics make walking or bicycling a viable mode 
and auto ownership is high. However, changing lifestyles, 
economic pressures and greater social and environmental 
concerns have increased the need for alternatives to 
automobile travel or in many cases, not traveling at all. 
This session examines the emerging public transportation 
function in rural and small areas. 

2. Market Size 

Table X-1 depicts population categories for urban and rural 
places in this country as of 1970. 

Table X-1. Urban and Rural Population (1970) 

Population # Of 
(000's) Percent Places 

Urban 149,279 7 3. 5 7,061 
---Places of 1,000,000 or more 18,742 9--:-I -6 

Places of 500,000-1,000,000 12,967 6.4 20 
Places of 250,000-500,000 10,442 5.1 30 
Places of 100,000-250,000 14,285 7.0 100 
Places of 50,000-100,000 16,724 8.2 240 
Places of 25,000-50,000 17,820 8.8 519 
Places of 10,000-25,000 21,414 10.5 1,384 
Places of 5,000-10,000 12,936 6.4 1,840 
Places of 2,500-5,000 8,041 4. 0 2,296 
Places under 2,500 722 0.4 626 
Unincorporated parts of 

urbanized areas 15,186 7.5 -
Rural 53,886 26.5 13,707 
---Places of 1,000-2,500 6,659 3-:-T 4,193 

Places under 1,000 3,852 1.9 9,514 
Other rural 43,375 21. 3 

·-- TOTAL 203, HEi 100. 0 20,76 5 

Source: U.S. Statistical Abstract 

In 1970 there were 115 million Americans or 56.6 percent 
living in areas classified as rural or under 50,000 popula
tion. Of this amount, approximately 51 million reside 
within an SMSA leaving nearly 64 million residents or 31 
percent living outside. Of particular importance, besides 
this large population group, is the vast number of places 
or jurisdictions which are represented by the population. 
Over 13,000 places are classified as rural alone! 

a. Rural Areas 

Rural areas represent one quarter of the U.S. population. 
Although the median income of farmers doubled between 1960 
and 1969, it is still only half the national average. In 
addition, the number of farm families has declined to the 
point where they represent only 20% of the rural population. 
There are significant pockets of rural ooverty particularly 
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in the Appalachian region, the deep South and Southwest 
These areas also show high concentrations of both elderly 
and handicapped. In these areas of rural poor, auto owner
ship is low and often the auto that is available is poorly 
maintained and frequently out of use. When the head of the 
household uses the auto in the journey to work, the 
remainder of the household is left without transportation. 
Travel distances to jobs, social services, medical, dental, 
and shopping facilities tend to be long in rural areas. 

b. Small Urban Areas 

Small urban areas are considered to be places under 50,000 
population which are not a part of an SMSA. The larger 
non-urban areas have characteristics similar to smaller 
SMSA's. ~he smaller ones are more typical of rural vil
lages and towns. In 1975 there were 318 bus systems 
operating in urban places with populations less than 50,000 
outside an urbanized area. These systems carried approxi
mately 100 million revenue passengers averaging a little 
over a thousand passengers a day per ,system. (2) 

The non-urbanized areas are highly dependent upon the 
automobile. Since trip distances are short and parking 
costs often non - existent out of pocket costs are low. 
While the average person in the U.S. makes approximately 
27 transit trips a year, those in non-urbanized areas 
average under 2. This is still three times as high as 
was found for the Suwanee Valley (Florida) Transit System 
where transit trips averaged 0.6 persons per capita on the 
rural portions of the system. 

The smaller the urban area, the more likely it will be 
that the system is privately owned. Of the 318 systems 
in p laces under 50,000, 175 0r 55 % are privately operated. 
Transit operations in small cities, as well as in rural 
areas, can be conducted with significantly higher speeds. 
For example, Westport, Connecticut, an area of 28,000 
operates a minibus system which has average speeds of 15-2C 
mph in contrast to normal urban speeds of 8-12 mph, thus 
increasing service area and system capacity. 

In many of these small urban areas, taxi-cabs provide the 
only formal public transportation service or complement 
existing transit service. There are over 7,000 taxi 
companies operating in 3 ,360 communities. 

c. Need for Transportation 

There are two primary needs for rural and small city 
transportation. They are to get to jobs and to get to 
community services. Since both employment opportunities 
and community services may be widely scattered, travel 
distances in rural and small urban areas are usually 
long. 

Estimating the demand for rural and public transportation 
is extremely difficult. There is relatively little data 
and only limited experience, although there is a growing 
body of knowledge. In general, early estimates have been 
high, perhaps because the latent demand has been over
est imated. Often responses to attitudinal questions have 
been accepted literally. Some have tried to estimate 
demand based upon the trip making characteristics of th~ 
general populace. For example, the national average of 
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total trips per person per month is 67, according to 
Burkhardt (4) but in rural areas of North Carolina 
only 10.1 trips per person are made. When new service 
was provided in certain rural areas, trip making 
increased only slightly rather than by a factor of three 
or more as might have been expected. 

In many cases, the high estimates assume large numbers 
of elderly or handicapped. It appears that many in this 
category prefer to carpool or not make the trip rather 
than wait for a bus. A better indication of demand as 
related to various levels of service should be forth
coming from the Section 147 program. This program 
requires detailed record keeping and a full evaluation. 

3. Transit Programs 

Public transportation services in rural and small urban 
areas have been sporadic and generally single purpose. The 
auto has been by far the dominant mode. Intercity buses 
have provided for some of the needs but more so for 
longer trips. 

Informal arrangements are common in rural areas and small 
cities through various ride sharing techniques including 
carpooling and hitch hiking. Such arrangements may include 
financial reimbursement to the driver often at what appear 
to be exorbitant rates. 

Much of the early public transportation services provided in 
the rural areas has been in association with various social
welfare and anti-poverty programs. Thus, agencies such as 
the Office of Economic Opportunity and the Department of 
Labor, sponsored transportation projects aimed at getting 
the head of the household to and from a job and getting the 
various members of the family to needed social and health 
services. The service provided daily journey to work travel 
but less frequent schedules for other trip purposes. The 
services that have been provided have been dependent upon 
grant programs and many have ceased service after several 
years . 

Within the last five years there has been growin0 emphasis 
on the transportation needs of the non-urbanized 
population. Both UMTA and FHWA have expanded their pro
grams to assist in this area and many states are also 
beginning to enlarge the scope of their transit activities 
to encompass rural areas. 

a. Ride Sharing Alternatives 

Ride sharing is the most important public transportation 
service available in rural America. Hitch-hiking is quite 
common especially with the younqer age group. Hitch-hiking, 
where legal, is still an acceptable means of transportation 
in rural areas and small cities. · 

Buspools and vanpools are growing in importance for the 
journey to work in rural areas that are within a reasonable 
driving proximity of major employment centers. With today's 
high speed highway systems, commute times of an hour or 
more allow employees to live in low density or rural areas. 
In such situations, bus and vanpools present very economical 
means of transportation on a person-mile basis. 
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Ride matching in which an employer or a community service 
agency match up drivers and passengers is also common in 
rural areas. Usually passengers pay a prescribed charge 
for the ride. Driver reimbursement is the most common 
ride sharing technique. It is used frequently in the 
journey to work on a formalized carpooling basis and some
what less formally or other trip purposes. 

b. Automobile Provision 

A program in which individuals were provided automobiles 
free or at low cost was tried by the local Community 
Action Agency in Mercer County, West Virginia. Those 
who were given the autos were responsible for providing 
transportation services for others in their community. 
They had free use of the auto at other times. Often 
the provijion of the auto enables the individual to 
obtain a job which he otherwise would be unable to reach. 

A quandry many of the rural poor have in buying a car is 
their inability to obtain a bank loan to finance the auto. 
No loan means no car, which in turn means no job. 

c. Extension of Intracity Systems 

Some suggestions have been made to extend city transit 
service lines into rural areas. This has many disadvantages, 
largely economical, in that a large number of vehicle-miles 
are added with few additional passenger-miles. Most urban 
buses are under-powered for the higher speed rural travel. 
Such extensions would require additional equipment and 
would lower overall fleet utilization. Urban transit lines 
tend to be CED-oriented which may not be the desired destin
ation for the rural inhabitants. 

d. School Bus Usage 

School buses have been used to provide rural and small city 
public transportation in a number of areas. However, 
school use often precludes the bus from being used for 
work trips. School buses have been used in Klamath Falls, 
Oregon, by the Senior Citizens Transportation, Inc,, in 
Rhode Island, and by the Pennsylvania Department of 
Agriculture System. In general the non-peak period trips 
are best served by idle school buses. 

The use of school buses presents numerous institutional 
problems. In several states, the law does not allow non
school use of the buses. The physical structure of the 
bus often limits its use by the elderly and handicapped. 
Steps are high, doors are narrow, seats are small, aisles 
are narrow, and there are few amenities. The buses are 
generally large and in rural areas there is normally little 
need for a 40 to 60 passenger vehicle. 

A commitment by the community and the school system is 
requisite. Many school officials would rather not get 
involved in a project which has no direct relation to 
their primary function. The most pr~ctical procedure is 
to lease school buses that are owned by private operators 
who want to get greater utilization of their equipment. 
Simultaneous use of the vehicle by school children and adults 
is not practical or desirable for either party. 
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4. Transit Systems 

A wide range of systems have been utilized in providing 
public transportation in rural and small urban areas. They 
include the following: 

a. Conventional bus systems. Full sized suburban or inter
city buses have been used to provide rural service. The 
buses carry 30 to 50 passengers and operate on fixed routes 
and a fixed schedule. They have designated stops and also 
make flag stops. This type of system is most effective 
for high demand journey to work trips. 

b. Minibus systems. The most popular service found in 
rural and small urban areas is provided by minibuses of 
all shapes and sizes. Seating capacities are generally in 
the 12-20 range. The buses operate in various modes but 
usually on a fixed route, fixed schedule basis. In some 
instances they act as feeder buses to larger vehicles or 
to intercity bus systems. Some of the vehicles are 
especially designed for the needs of the elderly and 
handicapped. The capacity of the minibus is generally 
better suited to the demand than the full size bus and is 
more mobile on narrow, winding rural roads. 

c. Ride Sharing Systems. Ride sharing and demand responsive 
systems nave been emp~oyed where demand is light and trip 
origins and destinations are widely scattered. Usually 
minibuses or small vans are used for such service. In 
some instances, privately operated taxi firms have been 
employed to provide the service. This is the case in El 
Cajon, California where shared ride taxi service is provided 
under municipal contract by a private operator. Demand 
responsive systems have also been provided by social 
service agencies often on a volunteer basis. 

d. Jitneys. A form of jitney service has been used in 
providing rural and small area transit service. It can 
be formalized on a reserved seat basis or it can be simply 
flagging down the driver. It is most common for journey 
to work trips where the driver keeps to a fixed route and 
schedule on his way to and from an employment center. 

e. Combination. In some areas, a combination of ser-
vicessucf1asa demand responsiv2 system interfacinq 
with a fixed-route "spinal" large ~us system provides 
expanded service. Santa Clara County, California is 
an example of this concept. 

5. System Costs 

A number of studies have found operating costs for rural 
transit systems ranging from 33¢ to 92¢ per vehicle-mile 
with most falling in a band from 50 to 70¢. Similar costs 
have been found fo~ the small city transit systems. Wages 
represent the bulk of this cost even though wage rates are 
substantially below those for the larger unionized systems. 
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Operating costs per vehicle-hour are generally in the $8 
to $15 range, Operating costs per passenger fluctuate 
significantly, In rural areas a study of 12 systems found 
the average cost per passenger to be $6,71 (Ref, 5. A 
study of 13 small city systems found comparable average 
costs of$ ,82 (Ref, 5), The rural costs appear quite 
high but the average trip length is long and cost per 
mile compare favorably with urban systems, However, the 
high average cost, which can not be covered by fares, 
results in very high per passenger subsidies. Fares in 
rural systems have been found to average 2-5¢ per passenger 
mile. 

6. Funding Sr,-,all Area Transit Proje~ts 

a. UMTA Programs 

Prior to 1974, there were limit2-:1 ::unc1s available to fin"';:.ce 
transit assistance for non-urbanized areas. However, the 
National Mass Transportation Assistance Act of 1974 
provided up to $500 million for exclusive use in non
urbanized areas during the si;~ year period from 1975 
through 1980. Such non-urbanized areas include cities , 
towns and rural places with less than 50,000 population. 
Funds are available for planning and program development 
activities, demonstration activities, vehicle acquisition 
and other capital investments in support of general or 
special transit services, including those services provided 
for elderly, handicapped and other transit-dependent per
sons. 

1) Planning Assistance Program (Section 9). A total 
of $4.2 million for planning (technical studies) for 
FY76 was distributed by formula to the State Depart
ments of Transportation or other State agencies desig
nated by each Governor; $1 million of these funds were 
apportioned on the basis of non-urbanized area popula
tion. These funds may be used to develop the local 
transit programs required to qualify for UMTA capital 
assistance. This planning activity may be undertaken 
by the designated agency on behalf of a capital grant 
applicant, or by a county, community or other public 
body. 

2) Capital Assistance Program for Public Agencies 
(Section 3). These funds are available to provide 
capital assistance to public bodies and private 
operators (through lease contracts with public 
agencies) under current procedures for administration 
of UMTA's Section 3 program. This is a discretionary 
program with grants made on a case-by-case basis. 
There is no specific State role in the application 
process. However, the State transportation agency 
or the county is encouraged to assist communities 
in the development of grant applications. In addi
tion, the State or county may submit a joint applica
tion on behalf of several communities as such action 
would assist in making capital resources available 
to smalle r communities. 
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3) S-~2 ~~al Assistance Program for Private Nonprofit 
Organ~zations to Transport Elderly and Handicapped 
Persons (Section 16(b) (2)). -A total of $22 million 
was distr.f"Suted in FY76 by formula, to State agencies 
desi s::1a t e0. by the Governor to help private nonprofit 
organizat ions provide for the special needs of 
elderly and handicapped persons in urbanized and non
urbani ze-i areas where existing or proposed services 
of public and private transit o verators are not 
adequate. Special procedures tor project application 
in non-urbanized areas are a vailable. Local private 
nonprofit organizations prepare and submit applica
tions to the State in which they are located. The 
State is ::::-esponsible for (a) selecting 16 (b) ( 2) 
applications and (b) submitting a consolidated single 
Statewide application to UMTA on behalf of all the 
selected applicants. 

4) Service and Methods Demonstration Program 
(Section 6). UMTA's demonstration program is avail
able to develop, test, and promote innovative and 
nationally -relevant services and methods relating to 
public transportation. About $1 million is committed 
in FY 1976 for non-urbanized area projects. These 
funds may cover part of the p roject expenses involv
ing capita l investment, operations, administration, 
and evaluation during the project's life (usually 
1-3 years). Expenses of existing or conventional 
transit operations cannot be covered with demonstra
tion funds. 

b. Feder,:11 _ ::~g~ Administration Programs_ 

Section 1 4 7 - Rural Highway Public Transportation Demonstra-· 
tion Program. The 1973 Federal Aid Highway Act authorized 
a rural highway public transportation demonstration program 
to be jointly administered by FHWA and UMTA. The program 
is aimed at innovative transit services for rural areas 
and small urban areas. Funds may cover both capital and 
operating expenses for a multi-year period, after which 
non-program funds must be used to continue services. 
Sponsors must be public agencies or nonprofit public
purpose organizations. 

A total of $75 million was authorized over a two year fis
cal period. Projects eligible include highway traffic 
control devices, the construction of passenger loading 
areas and facilities, including shelters, fringe and 
transportation corridor parking facilities to serve bus 
and other public mass transportation passengers, the pur
chase of passenger equipment other than rolling stock for 
fixed rail, and operating expenses incurred as a result of 
providing such service. To the extent intercity bus service 
is provided under the program, preference shall be given to 
private bus operators who lawfully have provided rural high
way passenger transportation over the routes or within the 
general area of the demonstration project. 

The first such demonstration system funded under this 
program began operations in Michigan's upper Peninsula in 
the summer of 1976, The Intra-Peninsula Bus System operates 
five 16 passenger buses which cover 800 miles daily, The 
region served includes three counties and covers an area 
of 100 by 185 miles. Trips are from remote areas of the 
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Peninsula to the cities of Sault St. Marie, St. Iqnace, 
and Newberry. As of January 1, 1977, over 104 Section 147 
projects ln 48 states had been seiected for funding. 

c. State and Local Proq~ams_ 

State and local programs for the provision of transit 
services have generally been quite limited although there 
is a growing trend to greater involvement by both govern
ment levels. Many of the rural oriented states have 
gotten into the public transportation field by trying to 
serve those communities that formerly were not eligible 
for Federal grants. Chapel Hill, IJort'.1 Carolina has a 
Municipal Transit system which was funded by a bond issue 
and property taxes. Merrill, Wisconsin's transit system 
is funded 90% by state funds and 10% by local funds. 

State and local human services programs generally follow 
the federal programs and have the same constraints and 
limitations. It can be anticipated that both state and 
local governments will play a growing role in the provi
sions of rural and small area transit services. 

7. Transportation by "Human Services" Agencies 

A significant, but little understood source of transporta
tion services is provided by so called Federal, State and 
loca.1 "Human Services" agencies. A recent report (3 1 by t:.1e 
Department of Health, Education and ivelfare catalogued many 
of these services. The report also defined the nature of 
the transportation services as follows: 

"Transportation expenditures for human services pro
grams administered by HEW, DOL, CSA, USDA, Action, 
ARC and LEAA, are "support service" expenditures. 
That is to say, with the exception of the Department 
of Transportation programs, no other federal programs 
identify transportation as a primary program service. 
For example, the U.S. Department of Labor provides 
funds for employment and training programs under 
CETA (Comprehensive Employment Training Act) programs 
(primary program services), but makes funds available 
for transportation as a support service to assist 
CETA clients in securing and maintaining employment 
and/or training. 

Therefore, when we talk of coordinating transporta
tion services among federal human services programs, 
we are dealing with coordinating support services 
authorized by law and regulation to more effectively 
carry out primary program services." 

Some of the more important human services agencies and 
programs are listed below. 

a. U.S. Department of Health, Education and Welfare 

HEW, through several of its offices, can directly provide 
rural transportation services, can purchase such services 
or can reimburse clients or workers for such services. 
The offices within HEW that provide these services are 
the Public Health Service, the Office of Education, the 
Office of Human Development, and the Social and Rehabilita
tion Services. 
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b. U.S. De~artment of Labor 

Similar to HEW, the DOL also provides transportation 
services to the rural areas and small cities. This in
cludes the Manpower Administration of DOL through Compre
hensive Manpower Services - Title I, Public Employment 
Programs - Title II, and Summer Program for Economically 
Disadvantaged Youth and Job Corps - Title IV. DOL's Office 
of Economic Opportunity (OEO) provides transport services 
in its Community Action Programs, Emergency Food and Medical 
Services and Older Persons Opportunities and Services. 

c. Federal Task Force on Transportation 

An objective of the HEW report was to establish means for 
coordinating the human services programs, rn the south
eastern section a number of Federal agencies have created 
a Southeastern Federal Regional Council Task Force on 
Transportation, Included on this task force are DOT, DOL, 
HEW, HUD, and CSA, 

Each Federal government agency, along with state and local 
agencies, is identifying perceived barriers, documenting 
actual barriers (statutory, regulatory, policy attitudinal) 
and developing recommendations for removino the duplica
tion and fragmentation of existing transportation services 
umong federally funded human services programs. 

d. State and Local Programs 

Estimating human services transportation expenditures can 
only be done with any degree of accuracy at the local and 
state levels. The states of North Carolina and Kentucky 
have estimated human services program expenditures for 
client transportation at $4.5 millions and $7.5 millions 
(federal, state and local dollars) respectively. Each 
state funds approximately 450 vehicles with human services 
dollars. 

State and local human services programs generally follow 
the federal programs and have the same constraints and 
limitations. It can be anticipated that both state and 
local governments will play a growing role in the 
provisions of rural and small area transit services. 

8. Summary 

The provision of public transportation services to the rural 
~reas and small cities has been given a higher priority 
in the l~st few years by all levels of government. A num
ber of different systems are currently operating or about 
to get underway. S~stem costs are high and patronage low 
but the overall social and economic benefits appear to 
justify the investment. 
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Nonurbanized Public Transportation 
and its 

Implications for Paratransit Service 

The 1973 Federal-Aid Highway Act authorized the Department 

of Transportation to carry out a Rural Highway PuLlic Transpor

tation Demonstration Program in 1975 and 1976, with a funding 

level of $9.65 million for the first year. Under this program~ 

the Federal Highway Administration (FHWA) and the Urban Mass 

Transportation Administration (UMTA) are to fund projects 

which will demonstrate how the mobility of nonurbanized 

residents, especially in rural areas, can be improved. The 

over 350 proposals submitted for first-year consideration, 

requesting over $120 million in demonstration funds, attest 

to two things: (1) the level of perceived need for better 

public transportation services in our nonurbanized areas, and 

(2) the apparent lack of available resources to meet this need. 

In mid-September, 45 projects spread throughout the country 

in some 31 States were preliminarily selected for funding. 

These projects represent a wide variety of transportation 

schemes ranging from fixed-route, scheduled general services 

to an assortment of demand-responsive v.an operations, to an 

institutionalized "friends and neighbors" concept using 

volunteer transportation providers. The variety in the kind 

of organization that will provide the service is equally 

wide: from the established regional transportation authority 

to a county government to a consortium of social service 

agencies. I would like to give you a brief description of 



a selected number of these proj~cts, pointing out significant 

differences in both service types and organizational structures, 

and then suggest a number of issues which these projects raise 

with respect to future Federal activity in nonurbanized public 

transportation. 

New York 

In New York State, two separate projects illustrate different 

approaches being taken to provide public transportation. 

County supervisors in Chautauqua County, in the most southwest 

part of the State, will use State, local, and various Federal 

funds to connect outlying rural residents to existing fixed

route service. The connecting services will be provided by 

"community transportation contractors" who are local residents, 

generally retirees or housewives wi•th some spare time, who 

will respond to individual requests in their service area. 

The service vehicle will be a 12-15-passenger van. 

In rnid-i~ew York State, a Chenango County comrnuni ty action 

council, Opportunities for Chenango, Inc., will operate a 

unified transportation service designed around the needs of 

specific users such as elderly persons and low-income 

families. The program combines automobile-based demand 

responsive and fixed-route small bus (16-passenger) service. 

On weekends, the bus will be operated in the demand responsive 

mode and will be available for charter during the evenings. 

After initial orientation, the actual coordination of services 

will be the responsibility of cooperating volunteer groups 
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such as the Senior Citizen Clubs and FISH (Friends in Service 

Here) groups. Although the service will be provided by a 

nonprofit agency, the County Commissioners are supporting the 

program by encouraging all county agencies to enter into 

purchase of service arrangements with the integrated service. 

Future support envisions committing some local revenue-sharing 

funds to the integrated service. 

Pennsylvania 

Pennsylvania is a recognized leader in rural public transpor

tation programs and, in addition to a statewide planning and 

coordination effort to be conducted under the rural demon

stration program, is the site of two other innovative projects. 

Chester County in the southeast part of the State is fairly 

well served by public transportation, both commuter bus and 

rail, which link it to nearby Philadelphia. The need is not 

to duplicate these services but to provide transportation 

within the area for trasnportation disadvantaged people and 

at reasonable cost. A consortium of 10 social service 

agencies, with varying service clientele, will form a 

coordinated system. The service will consist of seven mini 

vans for demand-responsive service and semi-scheduled long

haul use such as to specialized hospitals or charter trips 

and 70 volunteer automobile drivers. A limited mileage-subsidy 

scheme has been prepared to reimburse volunteer drivers for 

expenses. Dispatching of all services, both to individuals and 

social service agencies, will be done at a centrally-located 



dispatching facility. Each consorti.J.Ull member-agency will be 

linked by direct telephone to the dispatch center. Potential 

individual users can contact the transportation service through 

a toll-free telephone call. 

A six-county program in the north central region of 

Pennsylvania will establish a regional transportation authority 

to coordinate the existing fixed-route service which uses school 

buses, mini buses, and station wagons. The program will also 

establish a small vehicle collector system. Using purchase 

of service agreements with social service agencies, the 

transit authority will contract with currently franchised 

public carriers to operate the vehicles being purchased 

through this grant, in accordance with expressed local needs. 

Much of the present administrative responsibility rests with 

members of the various human resource agencies. This practice 

will continue during the demonstration program. 

Tennessee 

One of the most striking projects in self-help is found in 

Hancock County, Tennessee: the local judge will be the 

voluntary project director; the county manager of human 

resources will be the voluntary part-time supervisor. The 

service consists of contracting with the operators of locally 

owned school buses to run low-level service along predetermined 

routes with boarding (and alighting) permitted at any point 

along the route. Three converted vans will be used in the 
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demand-responsive mode to service mainly handicapped or 

elderly persons, with fares reimbursed by the respective 

agency. All pther riders would pay $.50 for a trip within 

the county. 

The Progress for People Human Resource Agency in the nine

county Southeast Tennessee Development District will integrate 

and expand an existing multi-agency demand responsive van 

system. Two aspects of this project are particularly 

interesting. In Tennessee, as in a growing number of States, 

State statute requires public school systems to provide 

educational services to all handicapped persons, aged 4 to 

21, living within their jurisdiction. To implement this 

statute, the legislature also provides funds on a per child 

basis as a transportation allowance.• While most Tennessee 

school districts have their own transportation capability, 

they may contract for this special service. The Human Resource 

Agency provided this service in the past and will continue to 

provide connector service for the area's most isolated children. 

Another interesting aspect of this project is the feasibility 

study and development of a commuter van program running from 

one of the sparsely-populated rural areas into the Chattanooga 

urban area. Off-peak service to selected small urban areas to 

maximize the use of these vans is being developed. 



Oklahoma 

The Inter-Tribal Council, Inc., in northeastern Oklahoma, 

will operate a 5-county route deviation van system. A major 

share of financial support in the first year will be through 

purchase of service contracts with social service agencies. 

The more innovative aspect of this project is its plan to 

organize transportation clubs. Individual groups of people 

interested in a specific type of service, be it for commuting, 

recreational, shopping, or other purposes, will be assisted 

in forming cooperatives which will then negotiate for pre

paid specialized transportation service. This concept also 

offers the potential of involving employers and shopping 

center merchants. 

North Dakota 

One of the more theoretical projects is proposed by the 

North Dakota State Highway Department. Much has been written 

and spoken about the suitability of the "grassroots" approach 

to rural public transportation. One objective of this 

North Dakota project is to institutionalize the "friends and 

neighbors" concept through good community organization 

networks, centering on the nursing and retirement homes, 

at least initially. A thorough documentation and evaluation 

of this process is planned. A second objective of the project 

is the joint effort of the Department of Highways and the 

State Public Services Commission to review, revise, and 

update inadequate portions of regulations (both statutory 
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and promulgated) which prevent or inhibit innovative 

responses to transportation needs in rural and nonurbanized 

areas. These two agencies will be documenting their procedure 

and making model suggestions which we believe may be very 

relevant to other States facing similar constraints. 

California 

In Southern California, San Bernardino County will contract 

with existing bus and taxi operators to provide service in 

the rural sections of the county. In this respect, the county 

is following the successful examples of Californian cities 

like La Habra and La Mirada which provided the equipment and 

subcontracted the actual operation of the demand responsive 

system to private operators. In some cases, existing two

door taxis will be replaced by vans to make the service more 

attractive and accessible to people with a physical disability 

or restriction. 

The Humboldt County Association of Governments and the local 

transit authority are cooperating in a project to introduce 

corridor service and advanced scheduled demand service 

(primarily for handicapped persons) to rural residents in 

this northern California area. The service will be coordinated 

to feed into the jitney taxi operation in Eureka, a city of 

some 24,000 people, and the dial-a-bus system available in 

Fortuna (4,200 population) for senior citizens. 



Oregon 

Further north in Oregon, the city of Reedsport will establish 

a community developed and supported small bus system operating 

on a deviated fixed-route schedule to three small towns, each 

under 5,000 population. Because the sponsors believe 

subsidies are unpopular or distasteful to their residents, 

they have developed a campaign to sell "certificates of 

support" to clubs and individuals. As of this date, the 

community is spiritedly raising funds and pledges for the 

service. The project may include more than passenger service 

as the local Post Office has indicated a desire to use the 

system to deliver mail to nearby communities. 

Questions - X 

1. Which of the particular state programs do you believe to be 
most effective? Why? 

2. What drawbacks do you see in particular state programs? 
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SESSION XI: MANAGEMENT 

Objectives of Session XI 

To define basic organizational structures in the transit 
industry 

To understand the functions of transit management 

To be able to relate these functions to planned 
improvements of transit service 

To understand the role of labor organizations in the 
transit industry 

§y_nopsis of Session XI 

This session is a general discussion of transit manage
ment. Typical management structures and functions are examined 
for small, medium, and large transit systems. The role of labor 
is discussed in light of Section 13(c) requirements. 

Outline of Session XI 

Part 
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Subject 

Introduction 
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Personnel 

Management Tools 

Summary 





1. Introduction 

SESSION XI 
MANAGEMENT 

Transit management has changed sisnificantly over the past 
two decades as transit passed from private to public 
ownership. These changes are reflected in organizational 
structure, personnel and operating practices. Yet despite 
the changes many of the problems that transit faces today 
are similar to those that the industry has dealt with to 
varying degrees of success over the past century. Both 
the changes to transit management and the constancies are 
discussed in this section. 

2. Organizat.:!:_~na~ _?tructure 

Transit bodies are identified by a number of different 
names around the country. In many cases, the nomencla
ture is merely semantic and dependent upon the particular 
state or local legislation that created the body or -
franchised its operation. Some of the more common names 
are: 

Authority - Normally a state, multi-state or 
federally created body authorized to provide transit 
service in a defined area. 

Agenc_y - Sarne as Authority 

Distr.i.ct -· Sarne as Authority; the district refers 
to a specific geographic area which is applicable 
for voti~1g or taxing purposes 

Commission - Sarne as Authority 

Compar1y ··· Corporation (Inc.) generally indicates a 
private firm but may also be a publicly owned entity. 

Transit bodies are identified by other names including 
bus lines, municipal or street railways, department, 
system, etc. In some instances, a logo type name is 
used such as "Metro," or "Transpo." In general, all 
such names have similar meanings and the key differences 
are those which are defined by the legislation establish
ing or franchising the operation. In the industry, transit 
systems are often referred to as "properties." 

A large number of organizational structures is found in 
the transit industry. The structure varies by ownership 
type, city size, and state and local legislation. The 
more common organizational structures are as follows 
beginning with the private ownership entity. 

a. Private Transit Systems 

In 1975 t 1.1ere •-1ere 614 privately m-,ned transit operating 
systems. These systems carried ten percent of the total 
revenue passengers. The majority of these systems were 
quite small averaging about 3,000 passengers per day. 
These private operations are often family businesses 
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utilizing non-union drivers and maintenance staff. 
Management personnel double up to carry out a number of 
functions. In many instances, management personnel may 
be substitute drivers or perform certain maintenance 
functions. 

Private transit firms are generally subject to the same 
rules that any private business faces. The private 
operator would be governed by the charter granted him by 
the state or local government. In some instances, the 
private operator may be provided some relief through 
reduction or e limination of local taxes or by contractuAl 
provisions for school bus service or other profit making 
services. 

The report "Short Range Transit Planning" describes 
public ownership and management structures found in the 
transit industry. Much of the material presented below 
is excerpted from this report (1). 

b. Public Ownership Options 

1) ~it y Ownership with Operat ion by Others: This 
option assumes full ownership by the city, but with 
management and operation assigned to a non-profit corpora·· 
tion or a p rivate company. 7he management and operation 
functions are normally carried out t~rough a city-
created non-profit corporation which is c~arg~d with full 
responsibility for the transit system (see Figure XI-1). 
The purpose of the public corporation is to provide 
optimum management and operating services without direct
ly involving the city in the public transit function. 
The non-profit corporation also serves as a useful instru
ment for financing capital acquisitions. 

Under this option, a lease-management arrangement with 
a private transit company is possible (see Figure XI-2). 
The city would maintain full ownersl1ip but would con
tract with a private transit company for both manage
ment and operation of the system. Thes e options are 
equally applicable to county governments. 

There are a number of privately owned transit management 
organizations which provide contract management services 
throughout the United States. As of April 1976, 65 
properties were served by five contract management firms. 
These five firms and the number of properties served are 
ATE Management ( 26 ), and National City Management ( 16 ), 
American Transit Corporation (13), City Coach Lines (7), 
and McDonald Transit Associates (3). Some of the larger 
cities which are served by contract management include 
Minneapolis-St. Paul, Houston, Baltimore, Cincinnati, and 
Kansas City. 

Some of the advantages and disadvantages of city owner
ship with operation by others are these: 

Advantages 

As opposed to direct city operation, this 
method provides a buffer between the .council 
and the people. The council is not required 
to make operational transit decisions. 
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The city can readily make federal grant 
applications for the public corporation. 

Local financing can be secured from a local 
lending institution, rather than through bond 
purchase by outsiders -- as might be the case 
with a district. 

There is a fairly autonomous policy board and 
management. Because policy board members are 
appointed rather than elected, astute leaders 
with keen business sense and community insight 
can be selected to serve. 

The operation is keenly business-oriented, 
operating on tight budgets. No profits, if 
any, are used to support other city departments. 

Disadvantages 

If service is to be provided outside the city, 
an inequity might result since city taxpayers 
would be subsidizing non-city bus riders. 

This option requires complicated legal assis
tance. 

It lacks a metropolitan nature, needed to 
serve a widespread urban area composed of 
several cities . 

No protection against a labor strike is offered. 

2) City or County Ownersh ip and Operation (Transit 
Department). Under this system, a city or county 
transit department would be formed and would function 
as a typical department with city or county employees 
(see Figure XI -3) . It would be part of the r egular 
budget, with any operating deficits financed from 
genera l fund revenues (or from a particular tax revenue 
source earmarked for transit). This would be similar to 
a metropolitan or district ownership and operation, 
except that a city would be mor e limited in its ability 
to provide metropolitanwide service. 

Certain advantages and disadvantages of city or county 
ownership and operation are outlined below . 

Advantages 

It is a relatively simple, single-agency organiza
tion. 

Fleet maintenance can be unified in city or 
county shops and performed by city or county 
personnel . 

It could receive supplementary support from city 
or county general funds . 

It would have flexibility for areawide operation. 
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Source: Ref. 1 
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Figure XI-3. Organization for City or County Ownership 
and Operation (Department) 

It could deal directly with the federal govern
ment on grants or loans. 

It would be in a sound position to perform short
range and long-range planning. 

Disadvantages 

It would put the city council or board of super
visors under direct pressure concerning transit 
system operation. 

If the county transit department were partially 
funded from the general fund, service or tax 
zones probably would be needed to equate levels 
of service and financial contributions. 

It would require inclusion of transit employees 
under civil service. Salaries and fringe bene
fits equal to those paid other city or county 
employees would be required. 

Under a countywide system, a broad-based transit 
commission might be needed to ensure adequate 
representation from all affected communities. 

Choice of this option would put the county into 
the transit business -- a public service in which 
most counties have had little experience or 
capability. 
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Considerable capital outlay might be needed to 
purchase equipment and facilities, and bond 
issuance might be necessary. 

3) Metropolitan Ownership and Operation (District or 
Autho~ity) or Metropolitan Ownership and Operation by 
Others. Under this option, a transit district or 
authority would be created and given suitable taxing 
powers to finance the acquisition and operation of all 
transit services in the metropolitan area (see Figure 
XI-4). It would operate the service and facilities 
with its own employees and would be responsible for 
metropolitanwide decisions concerning transit service. 
This method has been used in Boston, Pittsburgh, 
Toronto, Wichita, and many other cities. 
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Figure XI-4. Organization for Metropolitan Ownership and 
Operation (District or Authority) 

The district normally would encompass the total area 
susceptible to urban development for the long-range 
future. Develooment of the full district would come in 
stages, with the initial effort encompa ssing only the 
urbanized areas. 

A variation would be for management and operations to 
be contracted to others. Contract arrangements with 
private management firms are common. Here, the district 
would set major policy, establish development plans, 
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and usually own the facilities, while the private firm 
wo~ld_assume management and operational responsibilities. 
This is the method used in Providence, St. Louis, 
Memphis, and other metropolitan areas. 

A summary of the advantages and disadvantages of metro
politan ownership and operation, including operation by 
others, is as follows: 

Advantages 

By setting the boundaries of the transit district 
or authority to encompass the entire urbanized 
area, those responsible for transit would make 
metropolitanwide decisions relative to service, 
based on need for transit and the financial and 
physical resources available. 

Transit district planning would be closely coor
dinated with other regional transportation and 
planning elements, such as land use, parking 
facilities, highway facilities, and regional 
parks. 

Standards of service with regard to schedules, 
routes, fares, and transfer privileges could be 
unified on a regional basis . 

A higher type management system would be within 
economical reach, thus making possible a more 
stable and l e ss expensive operation. 

Operational benefits would include (1) standardi
zation of fleet elements; (2) full utilization 
and standardization of facilities and equipment; 
(3) smaller parts inventory; and (4) no duplica
tion of routes due to franchise restrictions in 
overlapping areas. 

Operating on a regional basis, transit would 
handle existing problems and could also cope 
with external influences as they develop. 

Equitable taxation is achieved since central 
city residents would not provide the sole subsidy 
support. 

A district or authority as a governmental entity 
could deal directly with the federal government 
on loans and grants. 

Because the agency would be metropolitan in nature, 
it would be looked upon more favorably by the 
federal gove rnment. 

There would be a sound basis and justification for 
acquiring and operating all transit in the metro
politan area. 

Should it become necessary or desirable, a district 
or authority could assume responsibility for all 
p~blic transportation elements (bus, mass transit, 
air, water). 
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A single agency would be in control. Citize~s or 
communities requesting services would deal with 
only one agency which would be empowered to 
provide the service requested, regardless of 
where it was or whom it served. 

Disadvantages 

The concept of and need for a district might be 
difficult to explain to voters. This would make 
an aggressive public information program essen
tial long before election time. 

A new tax zone in areas outside the central 
area might be required . 

A new level of government would be created. 

A large policy commission or board would be 
needed to assure full and proper representation 
by all communities. 

The policy group would be readily accessible to 
pressure from groups requesting additional 
transit service. (This could be an advantage.) 

3. Management Functions 

The function of management in any organization is com
posed of two parts: (1) policymaking and goal setting; 
and (2) the management and administration of day-to-day 
operations. 

a. Policy Making and Goal Setting 

Policymaking and goal setting are generally accomplished 
through a governing body. This group makes basic 
decisions concerning budgets, executive personnel, 
grants, loans, union contracts, salaries, legal matters, 
levels of service, expansion of the system, acquisition 
of new equipment and facilities, fare structures, and 
financial measures. Once these policies are adopted, 
the management staff is given the authority and respon
sibility for implementation. The governing board gives 
general supervision and holds the management staff 
accountable for operating the system in accordance with 
board policies and guidelines. In a publicly owned 
transit system, the governing body (usually the city 
council or a governing board in the case of a special 
transit district) is responsible for policy formulation 
and adoption. In a private company, the board of 
directors performs this function. 

The carrying out of these policies and the administra
tion of operations are responsibilities of the chief 
executive officer. In a municipality, this typically 
would be the city manager, with direct responsibility 
being delegated to a department head. Where a non-profit 
corporation has been created by the legislative body 
of the public agency, direction of the transit system 
is given to a general manager. This approach is sinilar 
to the management structure of a private operation, with 
its board of directors as the governing body and the 
general manaqer as the chief execut ive officer. 
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b. Day to Day Operations 

The organizational structure for carrying out the 
policies and the administration of operations -
whether for a private or publicly owned system -- is 
much the same. Most transit companies are organized 
according to the following functional departments: 

Transportation 

Schedules 

Maintenance 

Purchasing 

Engineering 

Personnel 

Comptroller-Treasurer 

Public Relations (Marketing) 

Legal, Claims 

Planning 

The magnitude of the transit operation will determine 
whether these functional departments should be separate 
entities or can be combined. 

1) Transportation. The transportation (sometimes 
called operating because it consists of all on the road 
operating personnel) department represents 40 to 60 
percent of the total operating expenses. It is 
administered by a general superintendent and supervisors 
responsible for executing the daily production plan by 
dispatching vehicles and drivers. In some companies, 
this group recruits and trains drivers and often has 
a statistical section which develops labor and other 
operating costs per vehicle mile and hour. 

The transportaiion department includes all vehicle 
operators. It is estimated that there are 70,000 bus 
operators and 30,000 rail transit operators in the U.S. (2). 

2) Schedules. This department prepares the master 
and daily production plan. Data compiled include 
vehicle running times, passenger checks at peak-load 
points for each route, and management policy on loading 
standards. The analysis of this information is tabu
lated in the form of a timetable for each route. The 
timetable is converted into a list of "jobs" called 
"runs." The production plan (schedule) is the basis for 
determining future vehicle mileage (timetable) and pay 
hours (list of runs). 
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3) 
make up 
force. 
engaged 

Maintenance Employees. Maintenance functions 
the work of' about 16% of the U.S. industry work 
Of this amount, more than twice as many are 
in bus maintenance as in rail maintenance. 

Maintenance employees include supervisors, mechanics, 
service attendants and clerks. Data from a recent APTA 
survey of bus maintenance requirements (3) found that 
there was one maintenance employee for ev~ry 2.7 buses 
in the fleet. The ratio ranged from as low as 1.3 to 
as high as 5.2. An interesting aspect of the APTA 
survey pertained to the age of the maintenance facilities. 
The average facility age was found to be 36 years and 
many were 60 years or older. A large number were origin
ally built for street car use and have been converted to 
bus maintenance facilities. 

Daily servicing accounts for about one-half of all main
tenance man-hours. This includes refueling, interior 
cleaning, exterior washing, and some minor maintenance 
checks. It may also include revenue removal. Servicing 
normally takes place at an inspection garage, often 
called a division garage. Infrequent and major repair 
functions are done at main maintenance facilities. These 
functions often require specialized equipment and skills. 

4) Comptroller-Treasurer. As a combined function, 
this department has responsibJ.ity for accounting, 
auditing, cash management, revenue forecasts, financial 
planning, and the compilation of other cost data. 

5) Marketing. The typical transit organization is 
production-oriented on functional lines. Most activities 
of a transit agency evolve around transportation and 
maintenance -- the two basic production functions. How
ever, an emerging pattern is for the adoption of an 
aggressive marketing program . 

6) Planning. Only a few of the larger systems have 
separate planning departments; however, planning and 
research are carried out in many departments. In some 
instances, an administrative assistant to the chief 
administrative officer will handle the planning function. 

7) Other Departments. '!'he other departments are 
generally small and carry out duties as indicated by 
their name. The purchasing department would be respon
sible for acquiring capital equipment and some times 
for the acquisition of ' services. Engineering would have 
responsibility for design or supervising design activi
ties. Personnel is responsible for hiring and training 
personnel. Legal provides legal consultation to all the 
operating departments. The pu:rchasing department lets 
contracts for fuel, tire rentals and spare parts. 

The specific organizational structure chosen for any 
given system to carry out the necessary functions will 
vary according to the size of the system, the preferences 
of the top-level policymaking board, and the chief 
executive officer, and the particular circumstances 
involved. Organizational structures are discussed in 
the following section. 
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c. Organizational Structure 

The basic organizational structure for a transit system 
depends largely on the size of the operation. The 
larger the operation, the larger the number of operating 
departments having separate but related functions. Thus, 
the basic differences between the organization charts for a 
very small, small, medium, and large size transit syste~ 
shown in Figures XI-6, XI-7, XI-8, and XI-9 are the 
grouping of functions within departments. The very 
small system would be one that operates approximately 
less than 10 vehicles; a small sjzeJ system would be in 
the range of 11 to 50; the mediurn system would be 50 
to 500 buses. A large size syste~ h~ve over 500 buses/ 
vehicles and may operate more th~n a single mode. The 
organizational chart shown in Figure XI-9 is for the 
Chicago Transit Authority, which operates both bus and 
fixed rail facilities. 

There are numerous variations of th""S ·'.; basic organiza
tions ~ound in the real world. Reorganization is 
continuously occurring but th~ prirr.ary functions of 
transit o pe ration need to be carri8d out regardless of 
the organizational structure. 

d. Transportation Broker 

A new organizational structure which may become common 
in the future is that developed around the transportation 
brokerage concept. The broker would act as an umbrella 
agency which could provide direct transit service on its 
own or contract with private or public agencies to 
provide the service. At any one time it might be pro
viding a variety of transit services to specific market 
segments utilizing several private and public agencies. 
This concept is relatively new and specific institutional 
and organizational arrangements need to be formulated. 
The city of Knoxville, Tennessee has established a 
transportation broker organization (See Figure XI-5) 
while agencies like the Regional Transportation Authority 
in the Chicago area also are beginning to function as 
brokers. 

Ride sharing 
Brokerage Bureau 

Vanpools 
Carpools 
Express Comm. 
Buses 
Fixed Route Buses 
Taxicabs 
Limousines 
Vanpool Operations 
Vanpool Reserve 
Fleet Operations 

Knoxville, Tenn. 
Department of Publi c 

Transportat i on Services 

Fixed Route 
Bus Operations 

Fixed Route 
Services 
Express Bus 
Services 

Contract Service 
Bureau 

Taxicabs 
Limousines 
Private Buses 
.Social Services 

Grants 

Federal 
State 

Figure XI- 5. Organization of Knoxville, Tennessee 
Department of Public Transportation 
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4. Personnel 

There are approximately 160,000 people employed in the 
U.S. Transit Industry. (. 4) Of thi s numbe r, 24, 000 o r l'i % 
are classified as manageme nt. 

a. Management 

The decline in the tr a nsit industry has been charac
terized by an exodus of trained transit management 
personnel. The e xodus began as early as the 1920's, 
when transit g rowth peaked, a nd continued durin g the 
Depression. The Holding Company Act of 1935 dealt a 
sharp blow to the management talent pool by forcing 
the large,affluent,and well staffed public utilities 
to divest themselves of their transit arm. Top manage
ment personnel who had the choice usually opted to stay 
with the utility rather than go with transit. 

During the war, large numbers of management personnel 
were drafted into the armed services leaving mostly 
older men to run the companies. Although most of 
those drafted returned after the War, a five year 
absence was hard to overcome. In addition, while other 
industries were greatly expanding and hiring new per
sonnel, transit was beginning to cut back and looking 
for ways to trim costs. 

For more than twenty years after the war the transit 
industry continued to lose management personnel through 
attrition and through movement to other jobs. A study 
of urban transit managerial personnel, conducted in 
1972-73 found the following conditions; (5) 

There was relatively little formal organization 
and planning for the dev elopment or utilization 
of human managerial resources in the U.S. transit 
industry. 

Usually low executive compensation scales have 
forced many transit properties to fill manage
ment positions with less than qualified 
individuals. 

The vast majority of professionally trained 
industry leaders will retire within the next 
decade, with few back-up personnel ready to 
take their place. 

The average age of middle and superv isory 
management is, in many transit systems, older 
than that of top management. 

Another report stated that 93% of the management group 
lacks college education and reiterated that the industry 
does little to recruit, train and hold talented mana
gers. (6) 

This crisis of transit management has been recognized 
only recently as one of the most significant problems 
facing the resurgent transit industry . Both the 
industry and the gov ernment have begun programs aimed 
at improving transit management, In 1970 limited 
funding was made available by UMTA for management 
training and in 1973 UMTA established the Office of 
Transit Management. 
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Salaries in the transit industry have also increased 
significantly in the last 5-10 years and with the 
transit imag e improving,new blood is beginning to flow 
into the beleaguered industry. 

b. Labor 

There are approximately 136,000 non-management employees 
in the transit industry. The majority of these person
nel are unionized and belong eithe r to the Amalgamated 
Transit Union (ATU) or the Transport Workers.Union 
(TWU). 

1) Labor Costs, Labor costs account for approximate
ly 65 % of all operating costs. Lahor costs have been 
rising rapidly during the last few years and the average 
transit employee in a major transit system earns approx
imately $14,000 annually in direct salary with another 
25 % in fringe benefits, Labor costs in non-unionized 
systems may be half to two thirds those of unionized 
properties. Labor costs have risen faster than labor 
productivity in the last decade. A study in New York 
City found that while real income after inflation had 
risen 57 % labor productivity had remained relatively 
constant in 15 years, 

2) Section 13(c) Labor Rights Protection. The 
1964 Urban Mass Transportation Assistance Act contained 
a clause, wid ely known as Section 13(c) that effectively 
guaranteed to transit workers who might be nega-
tively affected by federal grants, that their bargain
ing rights, compensation and working conditions would 
be protected . In order to qualify for federal capital 
grants or o perating assistance from UMTA, the transit 
properties are required to sign a Section 13(c) agree
ment with employee organizations. The agreement must 
be certified by the Secretary of Labor 

3) ~~ployment Resurgence from Subsidies. Transit 
employment bottomed out in 1970 and has since begun a 
gradual increase. This increase c an be attributed to 
the halt in t he patronage drop 'l.n cl more impo rtantly to th2 
recent UMTA Acts which provide cl f or federal capital 
grants and operating subsidies. ns patronage increases 
and transit service expands, the ~ransit labor force 
should also expand. 

c. Labor-Management Re lations 

Like many i."' '' nstries relations between management and 
labor ha,, e o.: -:.en become strained in the transit industry. 
Unfortunat e l y strikes have seriou s ly affected the 
transit i ndustry and to some exten~ accelerated the 
post war p r ocess which changed the industry from pri
vate to public ownership. 

As private employees, transit .,,orkers have the right 
to organi ze co llectively without interference. In con
trast, public transit system emplo yees are not typically 
permitted to strike, However, because of Section 13(c) 
and other barg aining tactics, public transit employees 
have essentially the same rights as do those in private 
employment. Laws prohibiting strikes by public employees 
have generally been ignored by transit unions. 
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1) Collective Bargaining. In the years following 
World War II, when price and wage restraints were 
removed - wage settlements, either through collective 
bargaining or strikes were one of the ingredients in 
the constant circle of higher operating costs, higher 
fares and reduced patronage. Many private operators 
gave up during the throes of a prolonged strike. 

2) Section 13 (c). The provisions of Section 13 (c) 
have forced transit management to obtain labor agree
ment when it requests any federal capi~al or operating 
grant. The provisions of Section 13(c) - have been very 
favorable to the labor unions and in many instances 
have become a heated issue in labor management debates. 
In many instances, management has blameo 13(c) for the 
excessive wage increases won by labor in recent years. 

3) Model Agreement. To overcome some of the pro
blems generated by Section 13(c) APTA and the transit 
unions in 1975 prepared a draft model agreement to be 
used in future contracts. Since the model pact has 
been arranged more than a 100 properties have become 
a party to it and a great majority of the operating 
subsidy g rants made by UMTA have been certified by the 
Labor Department on the basis of the model agreement. 

5. Management Tools 

In recent years several computerized procedures have bee n 
developed to aid manageme nt in carrying out its function. 
Several of the more prominent such tools are described 
below. 

RUCUS - is a computer package developed under the sponsor
ship of UMTA. RUCUS stands for Driver Run Cutting and 
Vehicle Scheduling. The purpose of RUCUS is to computer
ize scheduling and the assignment of operators to gain 
increased efficiency. Seve ral properties have applied 
RUCUS but the general industry feeling is that computers 
will never completely replace the manual scheduling 
process. 

SIMS - is a computerized procedure used for the vehicle 
maintenance functions. SIMS stands for Service, Inven-
tory, and Maintenance System, and is basically a manage-· 
ment information system to be used and operated by 
individual transit properties. The information developed 
allows transit properties to plan repairs, avoid road 
calls, and control expenses. Data can be summarized for 
individual buses, divisions, and labor utilization. A 
somewhat similar computer package is BUS, which stands 
for Bus Utilization System. It is being heavily used 
in Chicago and several other propert ies. 

Project FARE - is a uniform procedure for financial 
accounting and reporting, mandated by UMTA as part of 
the National Mass Transportation Assistance Act of 1974. 
After July 1, 1978, no grants under Section 5 may be 
made unless the applicant meets the reporting and 
uniform system of accounts requirement. 
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Transi~ systems across the country depict a varieLy 
of ownership and organizational structures. Most of 
the revenue passengers are carried by publicly owned 
systems although over half of all systems are still in 
private hands. The organizational structure of the 
system largely depends upon its size. There are 
certain basic functions which must be carried out in 
the provision of public transportation services and 
the size of the operation will determine whether t~ese 
functions are uniquely handled or merged with related 
activities. It is generally agreed that the transit 
industry is suffering from the lack of trained transi~ 
manager.1en t personnel. However, this need has been 
recognized and assistance is being provided both by 
government and industry. 
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U.S. Department o·f labor 
Program H~g;1Hghts ♦ 
Conf:1mer Information Leaflet No . USDL-32 (LMSA-5) April 1976 

URBAN MASS TRANSIT EMPLOYEE PROTECTIONS 

WHAT THEY ARE -- When a mass transportation system is acquired or improved by 
any state or local public body or agency with the use of federal funds, employee 
protection arrangements must be made and certified by the Secretary of Labor. 

The protective arrangements must inclucie, but are not limited to provisions 
pro vi ding for: 

Preservation of rights, privileges and benefits (including continuation 
of pension rights and benefits) under existing collective bargaining 
agreements or otherwise. 

Continuation of collective bargaining rights. 

Protection of individual employees against a worsening of their positions 
with respect to their employment. 

Assurances of employment to employees of acquired mass transportation 
systems and priority of reemployment of employees terminated or laid 
off. 

Paid training or retraining programs. 

The contract granting the federal assistance must specify the terms and 
conditions of the protective arrangements. 

HOW IT WORKS -- Copies of applications for federal assistance are furnished 
by the Department of Transportation to the Department of Labor for review. The 
applications are accompanied by a request for certification by the Secretary of 
Labor. 

Wherever appropriate the language of the protective agreements is developed 
as a result of collective bargaining. DOL refers copies of the application to 
any labor organizations representing urban mass transportation employees in the 
project's service area who may be affected and solicits their views concerning 
appropriate terms and conditions of employee protection. The individual parties 
involved are then encouraged to reach agreement on employee protective terms 
and agr~ements. DOL will furnish technical and mediatory assistance to the 
parties if needed. When an agreement is reached, DOL reviews the agreement to 
insure that it provides protections meeting the requirements of the law and, 
by letter to the Urban Mass Transportation Administration, makes the required 
certification. In the event no agreement is reached, the Secretary of Labor 
has the authority to determine the terms and conditions he's willing to base 
certification on. 
This is one of a series of fact sheets higt1IL9hting U.S. Department of Labor programs. It is intended as a general description 
only and does not ca, ry the force of legal opinion. 
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If transportation employees in the service area of a proposed project 
are not represented for collective bargaining purposes, DOL, in its letter . 
of certification, sets the terms and conditions applying to employee protection. 

AUTHORIZATION -- Urban Mass Transportation Act of 1964 -- Section 13 (c). 

The Section specifies that: 

It shall be a condition of any assistance under 
Section 3 of this Act that fair and equitable arrange
ments are made, as determined by the Secretary of 
Labor, to protect the interests of employees 
affected by such assistance. Such protective arrange
ments shall include, without being limited to, such 
provisions as may be necessary for (1) the preserva-
ti,on of rights, privileges, and benefits (including con
tinuation of pension rights and benefits) under existing 
collective bargaining agreements or otherwise; (2) the 
continuation of collective bargaining rights; (3) protection 
of individual employees against a worsening of their 
positions with respect to their employment; (4) assur
ances of employment to employees of acquired mass 
transportation systems and priority of reemployment 
of employees terminated or laid off; and (5) paid 
training or retraining programs. Such arrangements 
shall include provisions protecting individual employees 
against a worsening of their position with respect to 
their employment which shall in no event provide bene
fits less than those established pursuant to Section 
5(2) (f) of the Act of February 4, 1887 (24 Stat. 379), 
as amended. The con tract for the granting of any 
such assistance shall specify the terms and condition~ 
of the protective arrangements. 

Questions - XI 

1. 

2. 

3. 

Do you believe the provisions O f section 13(c) are reasonable? 

Why? 

Should Section 13(c) apply to paratransit services? 

• h states that do not 
How can Section 13(c) apply int ose 

b 1 to a union? permit public employees to e ong 



Session XI 

Transit Management 

"The UMTA Commitment 

to Effective Transit Management" 

Source:"Trans;Lt Journal," February 1975. Article by Frank C. 
Herringer, then Administrator - Urban Mass Transportation 
Administration. 





The UMTA Commitment to 
Effective Transit Management 

By Frank C. Herringer 
Administrator 

Urban Mass Transportation Administration 
U.S. Department of Transportation 

A ttention to the methods and techniques of transit management is a 
natural outgrowth of the continuing federal commitment to urban 

mass transportation, now entering its second decade. This attention is 
reflective not only of the Urban Mass Transportation Administration's ( UMT A) 
commitment to improving transit, but also the industry's own initiatives. 

A general definition of transit management might be " ... the acquisi
tion, allocation, and control of resources (human, physical, financial, and 
informational) to achieve given standards and objectives for transit service." 
This definition could apply to any business - ;it is the emphasis given to 
different aspects of the management task that distinguishes one management 
approach from another. 

In this sense, transit management has undergone a significant transforma
tion during the last 10 years . The focus and orientation of transit has 
acquired a public service dimension that has, in turn, introduced new 
complexities and demands for the business of transit management. The result 
of this process reoresents a.. new role for the transit manager who must 
balance the need for efficiency and productivity with a growing public 
commitment to serve the totality of urban mobility needs. 

This expanded view of transit management combines the responsibilities 
of effective business management and those of public service. It attempts to 
reconcile the operation of transit with the needs of the marketplace, while 
seeking to maximize the efficiencies and economies of operation. 

The term which has been used frequently to describe the new ·focus of 
transit management is "marketing." Marketing, in this sense, implies a 
concern for and a responsiveness to the current and potential markets of 
transit users, rather than simply the selling of a product. Marketing, as a basic 
thrust of transit management, channels the allocation and control of operat
ing resources by recognizing the public service aspect of mass transportation, 
but without compromi_sing the need for efficiency and economy. 

An orientation toward marketing causes a transit manager to concentrate 
his efforts in these basic areas. First, he recognizes the need to better 
understand the many markets for transit service, and he attempts to tailor 
the development and operation of transit services accordingly. Second, he 
attempts to develop in these markets a disposition to use transit-that is, he 
"sells" transit serv;ces. Third, he continues to try to maximize the efficient 
and productive utilization of resources which, despite our best efforts, will 
always remain finite . It is this broadest definition of marketing-as a basic 
orientation - that is the principal emphasis of UMTA's Office of Transit 
Management which was established in July 1973, to give visibility and 
leadership to the improvement of management methods, techniques and 
tools. 

In the context of the preceding discussion, UMTA's objective in estab
lishing such an office is to help transit better serve the needs of its markets 
by making better use of its operating resources. To this end, UMT A has both 
reshaped its organizational structure and redirected its activites. 
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UMT A is now focusing a significant proportion of its resources on 

man agement research, development, and demonstration programs in five 
broad functional areas: operations and maintenance, management and con
trol, marketing, safety, and human and technical development. The follow
ing paragraphs briefly describe each of these aspects. 

Operations and Maintenance. In this area, attention is given to making 
better use of human and physical transit resources . For ·example, computer 
applicati ons have been developed both to improve the scheduling of drivers 
and vehicles (RUCUS- Run-Cutting and Scheduling System), and to improve 
the handling of maintenance information (SIMS- Service Inventory and 
Maintenance System). An adjunct of the latter program is the development 
of a Maintenance Planning System (MPS) for rail transit systems. Other 
examples in this area include efforts to provide operating efficiencies 
through the development of an automatic fare collector for buses and an 
automatic passenger counter for improved operational data collection. 

Management and Control. This area is concerned with the financial and 
information resources of tran sit man ageme nt. In particular, Project FARE 
(Financial Accounting and Reporting Elements) represents a major effort to 
develop standardized financial accounting and reporting elements for the 
transit industry. The final achievement of this project will be the develop
ment of both external reporting and internal management information 
systems which will offer unique opportunities for analysis and evaluation. A 
related effort focuses on the development of management performance 
measures which can express the productivity and effectiveness of both 
overall and specific operations. 

Marketing. This area is focused on the distinct rechniques and methods 
of tran si t marketing, with emphasis given to improving public awareness, 
acceptance, and the attractiveness of transit services. In two major UMT A 
demonstration projects in Baltimore , Maryland and Nashville, Tennessee, the 
full process of transit marketing is being tested. This includes in-depth 
market research as the basis for designing service-related, informational and 
promotional improvements and monitoring their impact on transit ridership . 
Other research efforts are examining the implications of alternative transit 
fare policies, techniques for disseminating user information, and the integra
tion of marketing functions in transit management organization structures. 

Safety Efforts involving transit safety deal with both system assurance 
and passenger security. The former is concerned with performance trade-offs 
with reliability, maintainability, and availability characteristics and system 
life-cycle costs as, again, a means of improving the effective utilization of 
management resources. In terms of passenger security, improved operating 
techniques are being developed to reduce crime and vandalism and, thereby, 
to provide a safer and more attractive operating environment. 

Human and Technical Development. In this last area, attention is given 
both to personnel and information resources of transit management. Under a 
recently completed project, a new test instrument for selecting bus operator 
candidates was developed for use throughout the transit industry . In the 
Southern California Rapid Transit District (SCRTD) in Los Angeles, a pilot 
project is demonstrating the impact of improved training on the job per
formance of maintenance employees. Technical development programs 
complement all of the efforts discussed above by providing the mechanisms 
for information dissemination and technology sharing. This is to insure that 
the products of management research become widely available for manage
ment improvement. 



Together, the projects in these basic areas represent UMT A's funda
mental commitment to provide the tools for improved transit management. 

In addition to these efforts in management research , new emphasis is 
being placed on site-specific management improvement studies. This program 
utilizes the Technical Studies resource, provided under Section 9 of the 
Urban Mass Transportation Assistance Act , by applying it to the special 
needs of individual transit operators. 

Initially, the Technical Studies Program emphasized effective transit 
planning, in terms of both long-range urban development and near-term 
transit improvement. Now, these essential areas are to be supplemented by 
the analysis and evaluation of specific, local management issues. 

The new program of Management Improvement Studies serves two basic 
objectives . First, it provides an extension of the management research effort 
by allowing individual transit properties to tailor new tools and techniques 
to their specific needs. Second, it provides an opportunity for individual 
transit management organizations to assess these needs and to plan for 
improved operations and management. 

Some of the elements which are anticipated to be going into management 
improvement studies include analyses of management organization, service 
planning and maintenance policies, market research and marketing program 
development, safety and security, human resources programs, management 
information control, and performance evaluation. The first series of pi.lot 
management improvement studies was initiated this fiscal year, and steps are 
now being taken to ensure that such studies will be a continuing element of 
the UMT A program for transit management by their inclusion in the local 
unified planning process . 

Man agement research and management improvement studies represent 
basic resources in the UMTA program. To them has been added a vigorous 
effort at information dissemination and technical assistance - positive steps 
that form a linkage between research products and the transit community. 
These efforts reflect the need for us not only to provide new tools, but also 
to ensure that the tools are responsive to transit needs and available to the 
transit industry. 

The substance of UMT A's involvement in information dissemination has 
been an expanding series of conferences, workshops, and seminars in the 
various aspects of management improvement . This positive relationship with 
the ultimate beneficiaries of management research and study is fundamental 
to realizing the objectives which guide UMT A's program. 

As is evident from this discussion, transit management has become a 
major component of the UMT A program. The UMT A focus on transit 
management-embraced in both its organization and its activities- represents 
a long-range, continuing commitment. 

The future will very likely bring new emphasis to current efforts in 
several transit management areas. First, greater attention to local manage
ment improvement studies is expected. These site-specific efforts will likely 
focus on both the application of new management techniques and on the 
assessment and resolution of local management problems. 
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Second, there is expected to be more emphasis on the monitoring, 
evaluation, and reporting of local transit management innovations . Parti
cularly in such areas as marketing, local initiatives have provided a wealth of 
new ideas and techniques which can be applied elsewhere . UMT A has a 
fundamental interest in seeing that such innovations are evaluated fully and 
their results documented so that successes can be replicated wherever possi
ble. A recent grant to the Massachusetts Bay Transportation Authority in 
Boston will provide detailed information on their payroll deduction fare pass 
system, an innovative marketing technique that is only one of many poten
tially promising local initiatives. 

Third, greater emphasis is expected in the general area of performance 
and productivity measurement. We need to know more about the com
ponents of efficiency at each level of transit operations. Better information 
and evaluative tools in these areas will provide transit managers with in
creased facility for isolating problem areas and for developing solutions. 

Finally, the future is expected to bring still more emphasis on the 
marketing dimension of transit management. In particular, this emphasis 
must recognize the diversity of transit user markets. We can no longer think 
in terms ot users and non-users only; it is necessary to segment the total 
population and to understand how different groups relate to the attributes 
of transit service . In addition, just as marketing implies a tailoring of services 
to meet public needs, it also will require new efforts to affect user attitudes. 

The new federal program for providing operating assistance will only add 
to the growing concern with all aspects of transit management. UMT A 
expects to continue to work closely with the transit industry to ensure that 
the public is receiving the quality of transit service that it requires, and that 
this service is being provided in a manner that efficiently utilizes the 
resources which are at our disposal. ■ 

Questions - XI 

1. Does management of a transit system differ from management of 
other major industries? Why? 

2. What is the impact on change in ownership on transit manage
ment's outlook? 

3. How should transit management be responsive to the user? 
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the fare increase: 
an opportuni1y 

to define markets 
At some point in time, most transit agencies will have to 

increase their fares to the riding public. This action is usually 
preceded by the politicians claiming operating inefficiencies, 
and the public demanding subsidies from the state or federal 
government. 

Ho wever, the reality of meeting expenses must be made up 
by either service cuts, subsidies from government or fare 
increases. Recent history indicates service cuts are strongly 
opposed by the public and government subsidies are limited . 
This leaves the inevitable fare increase to make up the 
difference. 

With this in mind then, the purpose of this artic le is to 
illustrate how a fare increase can optimize the number of 
passe nger miles per dollar spent and to assist in defining the 
differen t markets in uroan areas. 

Tradition ally, when transit agencies have been confronted 
with a deficit, they have raised their standard fare by a 
percentage necessary to cover that deficit. This was a relatively 
simple task because they knew from past experience what 
passenger losses were incurred by specific percentage fare 
increase . This ratio of percentage change of fares divided by the 
percentage change in ridership is commonly known as the 
shrinkage ratio or loss ratio. 

Operators in larger urban areas are familiar with the Simpson 
and Curtin shrinkage ratio of - .33. This ratio, however, is the 
gross shrinkage ratio of high -speed serv ice, medium-speed 
service, low-spee d service provided during peak and base service 
peri ods. In effect, there are at least six shrinkage ratios to 
consider. The following chart illustrates this point by using a 
hypothetical system similar to New York, Philadelphia, Chicago, 
Atlanta or San Francisco. 

Low-Speed 
Medium-Speed 
High-Speed 

System 

Shrinkage Ratios 

Peak 
- .2 
- .18 
- . 15 

-.33 

Base 
-- .45 
- .40 
-. 36 

The chart shows that this hypothetical urban area has many 
different product lines to market. Intuitively, one has to feel 
that there is a better way of raising fares than across the board 
when you have such a variety of product lines. What I am 
alluding to in this article is that your next fare increase should 
be your first step toward optimizing passenger miles by charging 
fares that recognize these multiple shrinkage ratios. 

In order to provide a working example of two of these six 
markets, let us assume we have the following problem. 

You are the general manager of the urban transportation 
authority with the following characteristics : 

• Fare 40¢ with no transfers 
• Ridership 100 million riders per year 
• Average ride is five miles 
• Peak hour shrinkage ratio = •·- .15 
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• Base period shrinkage ratio= - .48 
• System shrinkage ratio= -.33 
• Ridership is divided 50% base 50% peak 

• Revenues $40,000,000 
• Expenses 60,000,000 

• Deficit ($20,000,000) 
• Passengers x mile= 100,000,000 x 5 = 500,000,000 
• Cost/passenger mile = $ 60,000,000 

= 12¢ 
500,000,000 

The local, state and federal agencies will provide a $10-
million grant for service. Your objective is to recommend a fare 
increase to make up the $10-million unfunded deficit. You have 
instructed your staff to provide two alternatives with fare 
increments of 5¢ They have presented the following two for 
your review. The first is a traditional flat increase. The second 
increases the fare on ly to the peak hour riders . 

Alternative 1- Raise flat fare 10¢ 

Ridership loss = Shrinkage ratio x % fare increase x ridership 
100 

= - .33 x 25% x 100,000,000 rides 
·100 

=- 8,250,000 rides 

Service expense decrease = k (shrinkage x % fare increase) 
= ½ (-.33 X 25%} 
@ - 4.125% 

Revenue 91,750,000 x 50¢ = $45,875,000 
Expenses --4.125% decrease= 57,525,000 
Deficit ($12,350.000) 
Passengers x mile = 91,750,000 X 5 = 458,750,000 
Cost/passenger mile = $57,525,000 = 12.5¢ 

5 X 91,750,000 

Alternative 2-Raise peak hour fare (morning and evening) 20¢ 

1 

Ridership loss = Shrinkage ratio x % fare increase x ridership 
100 

= --.1 5 X 50% X 50,000,000 
100 

= -- 3, 750,000 rides 
Service expense decrease =k (shrinkage x % fare increase) 

=½(-. 15x50%) 
=- 3.75% 

Revenue 50,000,000 x 40¢ = 20,000,000 
46,250,000 X 60¢ = 27,750,000 

Expenses - 3.75% 
$47,750,000 

= 57,750,000 
= ($10,0001)00) 

= 481,250,000 

Deficit 
Passengers x miles = 96,250,000 x 5 
Cost/passenger mile = 11. l ¢ 
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The table below summarizes three critical indices necessary 
for making a decision on a fare increase. 

Passenger Miles 
Cost/passenger mile 
Unfunded deficit 

Existing Fare Raise Fare Raise Only Peak 

--- ~0_¢ _ _ -~~ -~r_!_ to 60¢ _ . 

500,000,000 
12¢ 

$10,000,000 

458,750,000 481,250,000 
12.5¢ 11.1 ¢ 

$2,350,000 - 0--

This table illustrates how, by recognizing just two markets of 
at least six, a manager can move toward minimizing the impact 
of a fare increase to the riding public. 

Although this is a simple example recognizing only two of a 
minimum of six different markets, it could be applied today to 
most urban transit agencies. 

It is hoped that the next time your agency is confronted with 
a fare increase , that you will look at it as an opportunity. An 
opportunit y to define the many markets that are out there in 
public transportation and to eventually optimize cost and 
service to the riding public . 

Questions - XI 

1. The shrinkage ratio is least for high speed service. 
do you think that is the case? 

Why 

2. Are there other factors which should be considered in the 
evaluation of alternative fare policies? What are they? 

3. Would you recommend another fare policy in this situation? 
What is it? 

4. What happens to the passengers who are lost by fare increase? 



SESSION XII: TRANSIT MARKETING 

Objectives of Session XII 

To understand the need for marketing as a technique 
for increasing patronage 

To be able to describe the role of transit marketing 
and its basic elements 

To be able to relate community needs with transit 
marketing concepts such as market research and rider 
information 

Synopsis of Session XII 

This session is an overview of marketing techniques 
applied as an element in providing public transportation. 
Various marketing concepts as they apply to transit will be 
discussed. 

Outline of Session XII 
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SESSION XII: TRANSI'I' MARKETING 

1. Introduction 

Marketing is as much a philosophy of management and 
operations as it is a word representing specific func
tions. Marketing can and must ensure that the transit 
system is providing consumer-oriented service. Each of 
marketing's seven major activities are geared toward 
making tr~nsit more usable, comfortable, and attractive 
to the populace served. Transit must overcome its image 
as a "mass" mode. Marketing can not only promote a 
better ima-::;e, ½ut more importantl.y i:'.id in developing 
services to fit the new image. 

2. Marketing Philosophy 

Transit marketing activities are not recent innovations 
in public transportation. In the streetcar era, passen
ger markets for travel were actually created by transit 
firms by building amusement parks at the end of the lines. 
Transit facilities, as a result, were making money during 
the otherwise low demand weekends. Streetcar firms were 
simply following the basic principle of commercial 
business marketing -- "Find a need, then fill it." 

Present-day marketing activities are beginning to reflect 
the philosophy of consumer-oriented service. This has 
not been the case in the past, and even now marketing 
is viewed with skepticism by many in the industry. 

The view of public transportation providing a consumer
oriented service has evolved from one of providing a 
utilitarian service. In the past, streetcar lines 
gave people more work and home choices, but at 
the same time, made them dependent on transit. Thus, 
transit service was a necessity for many persons. With 
the advent of the automobile, transit changed from a 
necessary to a competing travel mode for the general 
urban populace. 

The transit industry has been hurt by this competition 
and subsequent lack of response. Declining ridership 
and need for public subsidies clearly point out the 
need to acknowledge consumer desires and needs and 
develop transit service accordingly. Thus, marketing's 
consumer-oriented philosophy is a logical basis for 
operating and managing transit properties. As Weiglen 
aptly states: 

"No study, no checklist, no external pressure or 
advice, ·and no standard answers can take the 
place of a continuing, daily, positive attitude 
toward the customer, reflected in all manage
ment decisions, large and small." 

Transit marketing is more than selling a product as in 
advertising; it is developing and providing products 
(services) which satisfy consumer desires. An impor
tant task of management should be to appreciate the 
barriers and other discouraging aspects of using 
transit. Providing passenger amenities such as bus 
shelters and benches should be a part of the marketing 
program. In this way, marketing is really a planning 
process for the near term. 
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Marketing activities and results can improve management 
decisions and create opportunities for innovations 
within an organization. The following sections describe 
generall y the basic elements of transit marketing 
activity within a transit organization. 

3. Marketing Plan 

a. Definition 

A marketing plan is a written document containing a 
review of the. transit marketplace, an analysis of the 
situation, a statement of objectives, and a program to 
achieve these objectives. A marketing plan is the best 
way to prepare and develop a transit program. It 
compels thinking on transit service for the long-run 
rather than relying solely on day-to-day problem solving. 

b . Marketing Requirements 

The five requirements in developing and implementi ng 
a transit marketing plan are: 

Determine precisely wha t the mark e t's mobility 
needs are in terms of service, price, and other 
attribute s. 

Determine what opportunities for expanding volume 
exist in the marketplace. Who are the best 
prospects, and what must be done to obtain their 
patronage. 

Initiate a program to fulfill the consumer's 
needs consistent with availabl e operational 
resources. This may require some substantial 
changes in the present operating program and 
capital investment. 

Tell the public what transit is doing. Use 
advertising and publicity to communicate the 
message. Use promotion to induce initial trial. 

Evaluate the effectiveness of the efforts and 
initiate corrective action where appropriate. 

No te that advert ising and publicity is only one of 
five major requirements of marketing. 

c. Marketing Acti v ities 

The five requirements described previously can be 
trans lateG into seven basic marketing activities for 
transit. These are: 

Market research 

Se rvice planning and development 

Facility and equipment desi0n and 
maintenance 

Pr icing transit services 

Ri der information 
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Sales communication and promotion 

Ongoing evaluation and monitoring 

4. Market Research 

The transit management must organize and integrate 
service and promotion efforts so they respond to con
sumer demands. Market research provides relevant and 
valid consumer feedback upon which to base their 
decisions, and goes beyond traditional origin-destina
tion studies and on-board surveys. 

Market research seeks to answer the following questions: 

Who are prospective patrons? 

What is transit's competition (other modes of travcJ_) 

What are the trip making characteristics of 
consumers in the marketplace? 

What benefits do consumers seek from transit 
s e rvice? 

How should the communications to consumers be 
expressed? 

Answers to these questions provide needed information 
to transit management at key points in developing and 
evaluating transit service and marketing activities. 

a. Define the Marketplace. It is, of course, 
essenti~l to know the existing conditions in the area 
where transit serves. Defining the marKetplace should 
minimally entail: 

Delineating the area 

Describing the existing transportation systems 

Outlining the existing road network 

Defining population data and trends 

Describing the area's land use 

Other items could include the history of public trans
portation in the area, public institutional relation
ships, and financial aspects of the transit systems. 

b. Define the Market. There are two important 
aspects of transit patrons -- their travel character
istics and their travel desires. Travel characteris
tics pertain to the origins and destinations of trips 
or the movement patterns of existing and potential 
users. Travel desires pertain to ootential user atti
tudes toward transit service-

Information regarding travel characteristics and 
desires can be obtained from surveys: telephone, on
board, dwelling-unit, and transit stop or station 

XII-3 



interviews. Existing data may be available from 
various urban transportation p lanning efforts . Surveys 
specifically developed under market research usually 
combine questions regarding trip making characteristics 
and consumer attitudes toward transit and other travel 
modes. 

Systematic and large scale market research can identify 
consumer groups or market segments who offer the 
greatest increase in ridership. This procedure is 
cahled market s egmentation. With the knowl e dge gained 
from market r esearch, emphasis can be placed on partic
ular services which have a strong appeal to certain 
market segments. It can also identify motivations 
which will encourage peop le to use transit. 

5. Service Planning and Development 

To be useful, market research findings must be trans
lated into services that will induce potential riders 
to convert auto trips to transit trips. Translating 
these findings is the responsibility of the service 
planning and development function. The result is the 
planned transit product. 

Service planning and developme nt depends on market 
research findin g s regarding travel characteristics and 
desires, the marketplace , and system capability. 
System serv ice is limit ed by available resources, 
financing, equipment and manpower. Three basic 
elements of transit service are: typ e of service, 
routing , and timing. 

a. Type of Service. Depending on the market 
demands, the responses can range from basic fixed
route rush hour service to general fixed-route service, 
special events service, as we ll as demand responsive 
variations , jitneys, tie-ins with local taxi concerns 
a~~ evPD singl ~-destin~tion passenger-driven vans for 
work trips to and fror.. sparsely populated areas. Major 
generators of travel and corridors along with travel 
chara~te r ist i cs ident ify ~x0re~~ bus potential and 
suppl ",,:en ta:i.. priority treatment. 

!?: Routi~. '):"h r~ routing of any new or restructured 
service must link origin/destination pairs that have 
transit potential. The route must minimize walking 
distances within the origin and destination areas it is 
designed to serve without being unduly circuitous or 
time consuming. To the extent possible, a given route 
or service should attempt to serve a variety of trip 
types and related origin/destination pairs. 

Development of transit routes is basically a trial and 
error process. Generally, a route should be provided 
withi~ a maximum distance of 1000 feet from prospec
tive riders. Characteristics of the streets of the 
route must be considered such as one-way operation, 
curb radii (Session VIII), etc. Changes to existing 
routes require careful attention. For example, bus 
operations may change only after a new schedule is 
published and released to the news media. 

1) Through Routing. This type of routing serves 
a diametrical path through the CBD, as shown in 
Figure XII -1. One advantage in through routing is the 
direct access to CBD points, minimizing the need to 
transfer onto other lines. 
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-- COD 
-->- --l t 

Figure XII-1. Through Routing 

Cycle Routing. Cycle routing serves a radial 
path with minimal CBD service, requiring transfer to 
other lines for CBD distribution. 

Figure XII-2. Cycle Routing 

Reverse Routing. Reverse routing is similar 
to cycle routing except there are two separate streets 
instead of one. Thus, an inbound rider on the out
bound street is required to ride a loop before reach
ing the CBD or line-haul transfer station. 

[ - CBO - ~> --...__IN--::BO=U=ND=-::::;:---I 

~~ OUTBOUND 
~~ 

Figure XII-3. Reverse Routing 

Balloon Routing. Used at outlying ends of 
lines, ballon routes typically serve residential areas 
in combination with the CBD. A favorable aspect of this 
routing is the lack of rider transfers before reaching 
the CBD. Travel times may be too long if stops are 
made and the distance is large between the residential 
areas and CBD. 

B 
-----::-

CBD A 
-----► 

Figure XII-4. Balloon Routing 
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c. Timing. Certain market segments require service 
at specific times, while others require frequent 
service. Each segment has its own unique scheduling 
requirements. 

All transit scheduling, until recently, has been done 
manuall y -- a time-consuming and tedious task. Tradi
tionally, the transit industry adjusts schedules four 
times annually during each of the seasons. Revising 
timetables (headway sheets) is based on recent rider
ship patterns. 

Sche~uling involves allocation of vehicles and drivers 
to routes as well as determining headways. Vehicle 
assiqnments are based on timetables, and driver assign
ments are based on vehicle schedules. 

A recent development is the Run Cutting and Scheduling 
(RUCUS) packacre of computer programs which aid in 
developing timetables and scheduling vehicles and 
drivers. Since fine-tuning is still necessary, RUCUS 
does not replace the scheduler. 

6, facility and Equipment Design and Maintenance 

These are the aspects of transit which riders come in 
direct contact. It is clear that bus stops, terminals 
and vehicles are the transit svstem to most riders. 
One function of marketing is to review and evaluate 
these facilities to ensure that as many user amenities 
are provi~ed as feasible. 

As noted in Previous sessions, there are numerous barri ers 
and unattractive characteristics of existing systems 
which discourage use. Marketing research and common 
sense can identify correctable elements. Passenger 
amenities as concrete pads at bus stops, bus shelters, 
benches, and clean and comfortable buses, do as much 
for transit's image as promotion efforts. TRANSBUS 
and standardized shelters are just two examples of 
consumer-oriented transit. 

7. Pricing Transit Services 

Traditionally, pricing was the means by which a transit 
operator levied a charge on each rider commensurate t.o 
the amount of service provide~. ~his approach was 
appropriate when transit systems were privately operate~ 
for profit. It also made sense in an era when public 
transit faced little competition from the auto. 

Today, however, public transportation is challenged to 
meet more ~oals than simply earning a profit. Within 
this context, a broad range of fare and fare collection 
approaches have been developed to attain these goals. 

Reduced fares, for example, are instituted to provide 
increased mobility to low-income persons. Fare-free 
zones may be established in downtown areas to stimulate 
business activity and to foster decreased auto use. 
Premium fares may be charged to cover the extraordinary 
costs incurred providing deluxe subscription bus 
services to special groups, such as commuter clubs. 
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To control the distribution of ridership, pricing 
policies are instituted with other marketing elements, 
especially promotion. Typical of these efforts are 
promotions like Nickel Day, Dime Time, Tuesday Shopper 
Fare, Bis Buck Weekend, Super Sunday, etc. 

A significant deterrent to transit usage is that 
many potential riders perceive the cost of transit as 
being higher than the cost of operating an automobile. 
This is understandable since the average consumer pays 
the auto costs indirectly. On most trips the only 
dajly out-of-pocket expenditure is for parking. 
The motorist's use of credit card;and monthly bill 
paying, tend to diffuse or eve n hide the true operating 
cost of a car. The transit cost, however, is paid 
directly upon entering the vehicle and with the exact 
change. It is usually paid for each trip -- thereby 
c0nstantly reminding the consumer of transit's cost. 
Worse yet, the direct cost for transit tends to be 
higher than the perceived direct. auto operating cost. 

This unfavorable cost comparison must be overcome if 
transit ridership is to be increased signific:mtly. 
There are fare collection approaches that appear to 
offer relief. Typical examples are a fixed supply of 
tokens or tickets as well as monthly or even annual 
passes, and other easy payment plans. They offer the 
advantage of a one-time charge and help customers avoid 
the aggravation of paying cash for every trip. Espe
cially promising is the transit pass that consumers 
can pay for through payroll deduction. This unique 
approacl' is already in use in several cities. Another 
possibility is to encourage employers to give these 
passes to ern?loyees as a fringe benefit or in place 
of parking facilities. 

In planning transit strategy, the marketing program 
should make use of a broad series of pricing policies 
to promote the attractiveness of transit. 

8. Rider Information 

Rider information is needed to make potential patrons 
aware of existing transit services and to tell them 
how to use the services. 

Many potential users simply are not aware of the 
transit services available to them. This problem sterns 
primarily from the industry's inability during its 
decline to conduct effective information and sales 
communications campaigns. 

If people co not know of the existence of transit 
services, they can hardly be expected to use them. Thev 
must also know where the services run, when, how long 
they take, where stops are, etc. and it must be precise, 
accurate information. Ignorance about how to get 
service leads to uncertainty which produces a lack of 
confidence that discourages use. 

User inforrnation aids are used to relay information 
about transit services to the public. They emphasize 
the "how to" which distinguishes them from sales communi
cations approaches, such as advertising, which stress 
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the "why to use it" theme. There are, of course, many 
instances in which the two function jointly such as .i .n 
a newspa~er ad that,through persuasive graphics and 
copywriting, attempts to "sell" the reader on using 
transit services while also providing specific schedule 
information and even a route map. An effective user 
information aids program is tailored to the needs of 
the broadest ~ossible range of potential and current 
transit riders. Typically, such a program includes 
signs on e q uipment, telephone information centers, pocket 
schedules, system maps, bus stop signs that display 
transit information as well as door-to-door distribution 
of information pieces, mobile information booths, etc. 

The effort will be most effective when strong, simple 
consistent information is provided uniformly. Visual 
communications are especially important, and it is 
imperati ve that identification markings on vehicles, 
timetables, route maps, facilities, etc., be consistent 
and of high qraphic quality. 

For the current transit patron, travel on system routes 
other than his regular one will be encouraged because he 
is reinforced and assisted by familiar markings and 
identifications. To the occasional or potential rider, 
consistent markings and identifications make the system 
eas ier to understand and use which encouraaes ridership. 

Hundreds of fun pl ncrs to go by bus 
in Seattle/ King County. 

mETAO t:, TAAnSIT 

Source: Seattle Metro 

Your tax riollarsare helpi ng to make Metro Transit 
om• of the best, most moderu bus syst('ms in the na
tion. As a n ·sult, more pe>oplc-just lik e you -are 
di sCO\'crini;- every dny that bus riding is Pasicr and 
l<"ss c:>:pP 11 r;;ive than driving. If you would like to ride 
Metro, hut don't know how, read on! This Hand book 
is fo r you. Welcome aboard! 

l ofo1·mat ion A\'ni luhlf' ,, .. . 2 
Tctq,h.,nr. (;u,-tmnt•r ,\,.,,st .. nrc Otli~. 
l 'ul,l1f.1twns 

T inwt :1hlt•1- ar,rl !l o w to Ui,,c 1 h.-m . . 2 
Houu, :\l.1p. Ch(',;kpoint- . S_, 11,hul;;._ 
llnl11t. ,_, &·n ·1re,:,.;,~ 1,1 O"IN.:n·,ce . 
~nn"' S..:rncc. S.,n·,n· l 'h.rn1:•·-~ 

\\111: n nm! How In Pa~· . . ......... 4 
!k .nly Fan:. \\' ht•n In l':,y. K ini-: Coun ty farPs . 
Faro• Ul111':'<. Tran.~f•·n. i',r,n., ;\larker, Magic 
CArr••: t . ;\lonura1t 

C'nll:'hini,: You r Bu, . . ........... 6 
ld••n1ifi<:J t1on Sig n:<. Bu,- Stops. Tra n sfer Point 
S11:n~. Shl'llcrs. l'ark & R1 tk J.oc;1t1nns. F l}·er 
S ta\1011.•. l_;t-ncral T1p,-

ln Trun,-it. ..11 
n,~1rd111f:, Courtt>~Y St•atmi,:. f<,J,011: 
Al nn,c . l'cak llou~. I>n vn ,\ ,.s1sta nce 

<.:hnnging Buse, •. 12 
Trnn~fl'r Coupon The Tran,. f•· r 

C'an You Ta ke It With Yo u'.' . . ... 13 
Bu lkv hem~. Pet, . Guu.lr lloi.:!<. Food anJ 
Dn!'lk. Unwelcome Aboard 

11 0 .... · 10 Gt't orr . . . ........ 1<1 
Stop S11{n.il . Congrotulntmn,.: 

Th inJ:is to no: rl1tces to St•t•'. . . .... . . ...• 16 
Fun Ruok. Fun Map . L1 m1l(•J S..•rnce 

Al,ou t ;\,h·t ro . . .................. ....... 17 
;\lelro llistory. Metro Cou nc1I.C'1tizens' 
Transit Advi!,IOry Commillrt 

Kinit County fart'$ ............... 18 A 19 
lndc1:...... . .... .. .20 

Rider Kit" 

Figure XII-5. Rider Information Sample Handouts 
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Determination of which techniques are appropriate to 
local needs can be made through analysis of the market 
research findings. With few exceptions, an effective 
research effort can pinpoint information needs of ea~h 
market segment and identify weaknesses in a current 
user information aids p rog ram. 

As an example, Seattle publishes and distributes 
specialized "Rider Kits" containing system maps, 
specific route schedules, special services, fare infor
mation, e tc. Selected items are shown in Figure XII--5. 

9. Sales Communication Promotion 

Sales communication is probably the most familiar 
marketing element. It is also one of the most important 
since it encompasses techniques that are highly effec
tive in communicating transit's story to target market 
segments and persuading them to use transit services. 
Once the market has been researched and service p lanninq 
completed, the communications effort begins. Typically 
it starts with a review of the research findings to 
determine who the audiences are as well as what is to be 
said, how, where and when. While there can be many 
secondary communications goals, the primary purposes 
almost alwRys are to: 

Establish public awareness of the programs, 
operations, and problems of the transit system. 

Enhance the public's perception and attitudes 
toward the transit system services. 

Create public awareness of the special benefits 
that accrue to the individual, the community and 
the nation from patronizing public transit. 

The purpose of these goals is to enhance the public's 
attitudes toward transit and to foster its use. 

The need to enhance transit's overall image is critical 
since serious damage was inflicted on transit's image 
during its period of decline. Consequently, many 
potential users view transit as undesirable or unat
tractive. (Their view may be right or wrong which 
only reinforces the need for marketing research on 
consumer attitudes to upgrade the system.) Moreover, 
transit is often viewed as "mass transit" for the 
disadvantaged, elderly, poor, etc. The potential 
customer simply does not see these citizens as his or 
her peers. The potential user may also perceive the 
available transit service as unresponsive to his or 
her needs even though they may have been improved sub
stantially. Additionally, an entire generation has 
grown up that is largely unfamiliar with transit 
services and their benefits. 

10. Ongoing Evaluation and Monitoring 

Another essential marketing activity is obtaining infor
mation regarding whether the marketing effort has 
succeeded and which marketing elements contributed to 
success or failure. This can be accomplished by means 
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of a type of consumer research called "cenetration 
research" which measures the impact of the program on 
consumers' awareness of attitudes toward and responsive
ness to the progran as a whole. To determine the 
effects of the marketing program on actual ridership 
behavior, system monitoring is undertaken as well. 

Penetration research consists of a series of studies 
over time. A base study is conducted immediately before 
the introduction of any service chanqes and/or the 
sales communications program, followed at intervals by 
other studies -- each of which help to track the progress 
of the marketing effort. 

The analytical plan for these studies and the criteria 
by which results are judged are established according 
to the marketing goals. In general , the analysis must 
permit the studies to answer the following questions: 

Has the plan had an affect on consumers in the 
appropriate target group? 

Has the plan also had a positive effect on other 
consumers who were not originally considered 
prime prospects on the basis of the strategic 
research (i.e., in terms of making attitudes 
toward transit more favorable; an important 
consideration because of legislation, taxes, other 
funding issues)? 

Has any observed positive shift in consumers' 
attitudes occurred in those identified as being 
of strategic importance? 

Which aspects of the plan appear to contribute 
most to shifts in attitudes and/ or behavior, 
(e.g., service elements vs. communications)? 

Has the plan resulted in increased ridership 
from diverted auto user? 

The number and timino of penetration studies deoends 
on the marketing plan. It is highly desirable to 
conduct at least one follow-up study but in general two 
follow-up studies are the recommended minimum. One of 
these should be conducted shortly after full implementa
tion of the marketing plan (but after a suffficient 
amount of time has elapsed to have had a measurable 
effect); and one after the plan has been in effect long 
enough to have registered its full impact. 

The early measurement is useful because it makes it 
possible to modify the marketing program by: improving 
or revising elements of the original service improve
ment plan and/or the communications campaign; permitting 
a consideration of additional changes to interest non
key prospects; and evaluating the effectiveness of the 
communications campaign in terms of creative content, 
level~of media weight and media mix. 

Monitoring transit is necessary to assure that ridership 
goals are being met or that ridership trends are moving 
in the desired direction. Monitoring is also employed 
to determine if service is properly matched to the usage 
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level. It is used extensively by manufacturers of con
sumer goods, and has been a standard tool of the auto
mobile industry for years. Since penetration research 
and system monitoring have an ongoing dialogue 
with the consumers that transit seeks to serve, these 
techniques provide input which can be applied 
to better planning and execution of each successive 
marketing effort. 

Summary 

The role of marketing has taken on new importance with 
transit's shift from private to public ownership. 
Marketing has become the short range planning arm for 
many properties. Marketing involves a number of 
functions of which advertising is but one. Marketing 
should embody a philosophy of providing consumer
oriented service. 
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Session XII 

Transit Marketing 

The First Step Program 

Source: Passenger Transport, March 26, 1976, Article by Rosemary 
Boss, Lane Transit District, Eugene, Oregon . 





By 
Rosemary Boss 

Information Services Coordinator 
Lane Transit District 

Eugene, Ore. 

The First Step Program is the collective title of the personal 
contact approach developed at LTD for five groups identified as 
priority target markets for the current focal year. Those 
market groups include seniors capab le of using fixed-route ser
vice, the handicapped, residents of the district's outlying service 
areas, major employers and elementary and secondary school 
students. 

The first presentation was developed for seniors who can use 
fixed-route service. On the theory that more seniors would ride 
except for their fear of the transfer process and lack of 
ex peri ence with buses, we developed a 10-minute how to ride 
slide show. It depicts a bus ride which involves transferring to a 
second vehicle . 

The show illustrates all the important steps in bus riding and 
all the poi nts along the trip where riders can get information: 
telephone, the central transfer point information booth, drivers, 
the district's information office, timetables and other cus
tomers. 

We contacted the Lane Coun'ty senior services office where a 
staff member has duties related to the mobility of seniors. He 
was interested in the project and offered to share costs and take 
the pictures. For authenticity, we contacted one of the local 
senior centers and asked the members of a senior drama group 
to be our models . They also provided us with location technical 
advice. 

We drew a storyboard, scheduled a bus and driver and spent a 
morning driving all over town photographing the presentation . 

Once the slides were pr ocessed, intentionally twice as many 
as we wanted to actually use, we wrote the script and had our 
advertising agency produce it, complete with sound effects. At 
this point, total cost for the project was still less than $200. 

Two months after mailing an introductory letter to every 
senior group in the county, prese ntations have been made to 
almost 500 seniors. The complete First Step package includes 
the slide show, an explanation of how to read timetables, 
issuance of senior identification cards which entitle seniors to 
ride for reduced fares, and an optional bus ride using regular 
route service. At the end of each presentation, participants are 

helping the 
public take 
the first step 

given a First Step Card with two tokens. It's an invitation to try 
LTD . 

Packages are now being developed for other target groups 
which will include components appropriate to the information 
needs of the particular group. 

For the handicapped, the message will be an introduction of 
the new dial-a-ride service which will start in July specifically 
for the handicapped and elderly. The package we will take to 
outlying communities will be almost identical to that developed 
for seniors: how to ride information. 

The message for employers, who now provide part of L TD's 
local revenue through a payroll tax, will be the willingness of 
the district to provide services to large groups of employees and 
the methods by which the district can cooperate in merchant 
promotions. 

Components of a First Step Program aimed at young 
students will include study packets, facility tours, boarding 
passes, speakers and fare policies. We are also developing 
workshops for special education teachers so that we can work 
directly with them toward the increased mobility of their 
students. 

The First Step Program, albeit not unlike other marketing 
representative programs, serves to reach specific potential transit 
users with specific information. Advertising dollars have been 
freed for in tensive investment in media and production which 
can be aimed at those demographic groups which generate 
substantial revenue. 

As opposed to an all-purpose speakers bureau, the First Step 
Program aggressively pursues individuals who are also potential 
system customers with the information they need to make the 
transit choice. In each successive year, the target market groups 
for the First Step Program will be changed or refined. We will 
return to target groups as the years progress to reemphasize, 
redefine and repeat messages which are needed for modal choice. 

The objective is increased ridership, but the district gains 
more than ,iders. Personal contact implies a two-way informa
tion process and we get lots of feedback on how we're doing 
when we take our presentation into the field. We also get a 
chance to explain why . We can provide personal and instan
taneous answers to the questions the taxpayers have accumu
lated over the years of LTD operation. 

And, the participants get an image. Instead of see ing just a 
bus the next time they encounter LTD, they see a personality. 
We become just a little more human each time we make a 
presentation. 

Direct contact programs are not really overly complicated. 
All you have to do is get out into your community and help 
them take the first step. 
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Questions - XII 

1. What are the advantages and disadvantages of the First Step 
Program? 

2. Comment on the potential demand by each of the target 
groups. 

3. What alternative marketing techniques could be used to 
reach these groups? 



Session XII 

Transit Marketing 

"Total Market Involvement 

is the Key" 

Source: Passenger Transport, April 23, 1976, Article by H. H. 
Geissenheimer, Chicago Transit Authority. 





By 
H. H. Geissenheimer 

General Operations Manager 
Chicago Transit Authority 

A balanced program for transit marketing involves the entire 
management of the system. It is more than an advertising or 
public relations effort. It is the total involvement of all 
disciplines with the key emphasis on the close liaison of 
operations and public affairs staffs. A recommended ridership 
development program is based on improved service and equip
ment to the customer at attractive fares with expanded 
information and promotion. 

Product 

The improved product phase is based on the assumption as 
stated by John T. Mauro, general manager, San Mateo County 
Transit District, that "you've got to do something before people 
will talk about it." 

Thus the first step is to improve both the actual and 
perceived level of service . This is clearly the responsibility of the 
various elements of transit operations such as the transporta
tion, maintenance, schedule and service planning departments. 

New express trips, improved routings, needed extensions and 
new lines, direct services to universities, hospitals or other heavy 
traffic generators and conveniently scheduled runs, arc examples 
of noncapital improvements . Similarly low cost capital items 
such as passenger shelters or park-and-ride facilities also help 
improve the service to our customers. 

Also needed are transit management programs resulting in 
improved performance, on-time operation, greater safety and 
more courteous operation . 

Vehicle modernization is also important. Bright new in
teriors, comfortable seating and colorful attractive exterior 

tota l 
involvement 

is the key 
styling help sell transit in a most visible way. Older vehicles can 
often be rehabilitated to supplement new purchases. Improved 
cleanliness and maintenance also help make the system more 
attractive. A pride and proficiency program will help increase 
maintenance department efficiencies. 

Price 

The second element of the ridership development program is 
price. Minor price incentives within the framework of estab
lished fare structures can bo th increase ridership and revenue. 

Such fare incentives must be designed to attract both regular 
daily customers and occasional ones as well. Monthly or weekly 
permits or passes and commuter tickets offer discounts to 
everyday passengers. Special off peak or w.eekend rates help 
increase ridership during hours of available capacity. 

Convenient sales outlets and attractive pricing also help 
merchandise such reduced fares. Special reduced or free fares 
may be established for senior citizens, college students, youths 
or the handicapped . Free zones in the downtown central 
business district or reduced flat fare loop lines may also be 
established. Such programs should usually be the result of 
special funding. 

In considering transit pricing, it should be remembered 
that transit fares are lower today than ever before when 
considered in terms of real purchasing power. 

Such pricing of transit service is a function of operations 
planning. New fares and procedures must be compatible with 
the everyday functioning of the system . The transportation 
department must also be involved in the implementation of such 
new rates and tickets . Rate planning staff must work closely 
with accounting, budget and finance personnel in the develop
ment of revenue projections and fare or ticket accounting. 
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Promotion 

The last element of th is three•pdrt ridership development is 
promotion. Here the traditional marketing, advertising and 
public relations effort takes place. In addition there are vital 
new elements involving consumer and commun ity relations. 

The public affiars department properly coordinates such 
important functions. Thomas Buck, manager of public affairs 
for the CT A states, "Coordin at ion between the various elements 
of transit management insures the success of the overall 
program ." 

The promotion program includes many passenger informa• 
ti on services such as timetables, maps, promot ion folders and 
"take ones." Telephone information service and convenient 
central information and service centers make transit information 
readily available. Timetable racks throughout the community 
increase coverage at shopping centers, hospitals and other 
central points . Car cards, bi ll boards and other graphics increase 
passenger interest in our system. 

The operations planning staff provides passe nger control 
graphics, route mapping, bus stop and information signing as 
well as timetable service da ta. 

The community relations staff meets regu larly with neighbor· 
hood groups and other users and helps establish a direct 
communication with the entire population . A stepped up 
newspaper, radio and television advertising program adds em· 
phasis to special programs. Press release and media coordination 
hel p the public understand our system . The public affairs 
department would also arrange public heari ngs and commiss io n 
meet ings and coordinate graphics and visual present ati ons . 
These efforts are most imp ortant in projecting the policy 
making structure of transit to both the press and public. 

Transit promotion is more than advertising or sales. It is the 
total image of the transit agency combined with effect ive 
passenger information service. 

A Transit Management Challenge 

With the present emphasis on the energy, environmental and 
economic crisis, transit operations must not overlook sound 
management procedures and a total market ing program. The 
need to maintai n high standards of operations and maintenance 
while controlling costs presents a uni que opportunity to 
demonstrate our professional standing. Concurrent with the 
before mentioned improved product, reduced price and in· 
creased promoti on effort; there is a tremendous need for 
positive man agement control programs. Passenger acce ptance of 
transit and public support for needed purchase of service 

assistance programs or special transit taxes require both high 
levels of service and management professionalism. 

The transportation department is the primary contact with 
the riders and the community . Increased riding and expanded 
ope rat ing .staff require a positive "pleasant attitude today" 
courtesy effort backed by a sound training progrJm and current 
information on new fares and service . Long standing fleet safety 
programs are also an important supplement to good operations. 

A new route operations management review will improve 
on·t ime performance while reducing delays and service irregular
ities . Here special attention to runn ing time rev is ions, unusual 
congest io n and spot schedule adjustments will increase passen· 
ger convenience and dependabi Ii ty. An operational progra m to 
make full use of the on·boa rd bus two·way radio system has 
increased opera tional control, provided immediate response to 
traffic delays and improved overall security. 

Constant reeva luJtion of ro utes and schedules by service 
plann ing and schedule personnel is required fo r the most 
efficient utilization of service . Revenue cost analysi s provides 
current opera ting data to assist in management decisions . 
Transit must work with the municipality to devel op exclusive 
bus lanes and other transit priorities. 

Good maintenance is especially dependent on quality con· 
tro l. Here a pride and proficiency program can reduce costs and 
improve re liability. Higher standards and increased inspection 
set guidelines for employee perform ance . Operations require a 
clean, safe , well maintained vehicle while maintenance personnel 
require up·to-date, clean and safe work areas . These are 
dependent on individual work performance. 

The key to the success of these programs is our first•line 
supervision and middle management. They need to be ade· 
quately compensated and part of the decision making process. 
Often , the hourly rated employee is eligi ble for considerable 
overtime compensation which is not available to these salaried 
personnel. Decisions made at the operating level must receive 
the full backing of department manageme nt. 

Impl emen ting these management programs requires innova
tion and forward thinking throughout the transit operation. 
Considering the millions of in di vidual passe nger transactions 
daily, few other industries require this same degree of opera• 
tional and manage men t control . 

Transit marke ting is the making of the total transit ride . Only 
a transit service supported by overall management programs of 
quality and cost con tr ol can provide our metropolitan areas 
with a viable solution to their energy, ecology and mobility 
needs . 



Questions - XII 

1. The article talks about improving both the ''actual and 
perceived" level of service. What is meant by the phrase? 

2. How would you rank the factors Product, Price, and Promotion 
in terms of importance in a marketing program? 

3. What areas would you emphasize in marketing transit services? 
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SESSION XIII: URBAN TRANSPORTATION PLANNING 

Objectives of Session XIII 

To have an appreciation for transportation planning 
as a method to develop a sound approach to meet 
transportation needs 

To be able to describe planning considerations in 
transportation systems management and long-range 
planning 

To be able to identify elements of a Transportation 
Improvement Program (TIP) and a Unified Work Program 
(UWP) 

Synopsis of Session XIII 

This session describes the recently issued joint regula
tions (FHWA/UMTA) with regard · to transportation system management 
(TSM). The relationship of TSM to the ongoing transportation 
planning process is defined. 

Outline of Sessions XIII 
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Planning Process 

Urban Transportation Planning 
Responsibilities 

Summary 
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SESSION XIII 
URBAN TRANSPORTATION PLANNING 

1. Introduction 

2. 

The transportation planning process has changed significantly 
in recent years as Weiner (1) aptly states: 

"The urban transportation planning process has undergone 
a considerable change over the last three decades. It 
has evolved from an urban highway planning process which 
was an extension of rural highway planning activities 
into urban areas. Gradually, as improved survey tech
niques were developed, the understanding of the 
complexities of urban areas grew. The relationship 
between land development and transportation was recog
nized in early urban transportation planning studies and 
conferences, although this relationship is still not well 
understood. 

"In the 1960's, pressures from outside the planning 
process raised new issues which planners were forced to 
address. Issues of dislocation and disruption, environ
mental impacts, citizen participation, social concerns 
such as transportation for the disadvantaged and most 
recently energy shortages were added to the range of 
concerns for the planning process. New issues were being 
identified at a rate faster than many urban transporta
tion planning processes were able to respond to them. 

"Early transit planning developed in a different institu
tional environment than early urban highway planning. 
Until 1966, when the Technical Studies Program was 
created, transit planning was a wholly local matter 
carried out largely by transit operators. It has taken 
a decade to bring highway and transit planning under a 
common set of guidelines and regulations. The impact of 
these joint highway-transit planning regulations is yet 
to be seen. " 

Until the issuance of these joint regulations on urban 
transportation planning (see Session III, Part Bb, TSM), 
transit planning was almost an afterthought in the 
urban planning process. Now, as transit's role becomes 
more critical in urban transportation, transit considera
tions are necessary in developing urban plans. The 
joint regulations and institutional relationships are the 
focus of this session. 

Planning Process 

The joint regulations issued on September 17, 1975 
resulted in a planning process whose basic steps are 
shown in Figure XIII-1. The process begins with estab
lishment of agreements between the metropolitnn planning 
organization (MPO) and transit and highway agencies. 
These agreements between agencies specify cooperative 
procedures for carrying out transportation planning and 
programming. The prospectus (Operations Plan) describes 
the effort in developing a Unified Work Program. 
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Inter
Agency 

Agreement 

Prospectus 

Unified 
Work Program (UWP ) 

Transportation Plan: 
Long-Range Element 

Transportation System 
Management Element (TSM) 

Tranportation Improvement Program (TIP) 

Annual Element of T.I. P. 

TRANSPORTATION IMPROVEMENTS 

Por 

! 
Planning 

-1-
Programming 

Figure XIII-1. Transportation Planning Process 

a. Unified Work Program ( UWP) 

The UWP is a document describing all planning activities 
for urban transportation which are anticipated during a 
one or two year period. It serves as the basis for 
all U.S. DOT funding for planning activities, and for 
coordinating and consolidating these activities. It 
identifies responsibilities at all levels of government. 
The UWP must also include all elements of the long-range 
planning effort (initial, continuing, and refinement 
phases). It must contain descriptions of planning 
activities for highway, transit, aviation, and railway 
modes. 

b. Transportation Plan 

The plan consists of the long-range and TSM elements. 
The transportation plan must be consistent with the 
area's comprehensive long-range land-use plan, urban 
development objectives, and the area's overall social, 
economic, environmental, system performance and energy 
conservation goals and objectives. 

-

1) Long-Range Element. This element is intended to 
provide for the transportation long-range needs of an 
area by identifying new policies and facilities or 
changes in existing facilities by mode. The time frame 
involved in the long-range plan is about 15 years or more. 
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2) Transportation System Management (TSM). TSM 
should provide for the short-range transportation needs 
of the urbanized area by making efficient use of exist
ing transportation resources and providing for the 
movement of people in an efficient manner. This can 
be accomplished by identifying traffic engineering, pub
lic transportation, regulatory, pricing, management, 
operational, and other improvements to the existing 
urban transportation system not including new transpor
tation facilities or major changes in existing facili
ties. 

With these goals, TSM is a planning concept which 
embraces the view that existing streets and highways, 
rail, parking, and pedestrian facilities and transporta
tion vehicles -- both pubJ.ic and private -- are elements 
of a single urban transportation system. The objective 
of TSM is to organize these individual elements with the 
help of various operating, regulatory, and pricing poli
cies into one efficient, productive, and integrated 
transportation system which respects local community 
needs and objectives and serves the broader national 
goals of environmental protection, energy conservation 
and equity for those dependent on public transportation. 

The UMTA and FHWA do not set standards or measures that 
an urbanized area must adopt to meet the requirement to 
develop a TSM element. Formulation of an overall 
policy strategy, assessment of candidate measures, and 
selection, programming, and implementation of actions 
are clearly a local responsibility to be carried out 
as part of continuing transportation planning and imple
mentation process. In accordance with the joint regula
tions, the MPO in each urbanized area in cooperation 
with the State and operators of publicly-owned 
transportation services is responsible for the develop
ment and periodic updating of the TSM element. 

The plan should set forth the ,mderlying goals and policy 
objectives and the strategy selected to accomplish them. 
Since the plan will have official status as a product 
of the areawide planning pr,ocess, once it is endorsed 
by the MPO, it should represent agreement on the part 
of those agencies identified as responsible for carry
ing out each action. The programming for implementation 
of TSM projects in the annual element of the Transporta
tion Improvement Program (TIP) represents a commitment 
for carrying out each action. 

Various actions have been identified which may be con
sidered for the TSM element. 

Actions to ensure the efficient use of existing road 
space through: 

traffic operations improvements to manage and 
control the flow of motor vehicles, such as 
channelization, better signalization, computerized 
traffic control, reversible traffic lanes, other 
traffic engineering improvements. 

preferential treatment for transit and other high
occupancy vehicles, such as preferential freeway 
and arterial lanes, bypass lanes, bus preemption 
of traffic signals, etc. 
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appropriate provision for pedestrians and 
bicycles, such as bicycle paths, pedestrian malls, 
storage areas for bicycles, etc, 

parking management and controls such 2,s elimina
tion of on-street parking, favoring short-term 
users, central and outlying intermodal transfer 
facilities, etc. 

demand spreading and pricing policies, such as 
staggered and flexible work hours, reduced off
peak transit fares, peak-hour commuter tolls, etc. 

Actions to reduce vehicle use in congested areas through: 

encouragement of carpooling and other forms of 
ride sharing diversion, exclusion and metering of 
automobile access to specific areas 

area licenses, parking surcharges and other forfils 
of congestion pricing 

establishment of car-free zones and closure of 
selected streets to vehicular traffic or to 
through traffic 

restrictions on downtown truck delivery during 
peak hours 

Actions to improve transit service through: 

provision of better collection, distribution and 
internal circulation services (including route
deviation and demand-responsive services) within 
low density areas 

greater flexibility and responsiveness in routing, 
scheduling and dispatching of transit vehicles 

provision of express bus service in coordination 
with local collection and distribution services 

provision of extensive park-and-ride services from 
fringe and transportation corridor parking areas 

provision of shuttle transit services from CBD 
fringe parking areas to downtown activity centers 

encouragement of jitneys and other flexible para
transit services and their integration in the 
metropolitan public transportation system 

simplified fare collection systems and policies 

provision of shelters and other passenger amenities 

better passenger information systems and services 

Actions to increase internal transit management efficiency 
through: 

improved marketing 
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developing cost accounting and other ma_nagement 
tools to improve decision-making 

establish maintenance policies that assure greater 
equipment reliability 

using surveillance and communications technology 
to develop real time monitoring and control 
capability 

Development of the TSM element may be supported by 
UMTA ana FHWA planning funds for under the UWP planning 
effort. 

c. Transportation Improvement Program (TIP) 

TIP is a program covering three to five years describing 
transportation improvement projects for an urbanized 
area. It also includes an annual element which is a 
list of projects proposed for implementation during the 
first program year. The purpose of TIP is to more 
closely tie the urban transportation planning process 
with projects proposed for Federal assistance. 

The TIP shall: 

identify transportation improvement projects 
recommended as a result of the cooperative planning 
process for advancement during the program period 

indicate the area's priorities 

group projects of similar urge~cy and anticipated 
staging into appropriate staging periods 

include realistic estimates of total costs and 
revenues for the program period 

include for information purposes a discussion of 
how the long-range and TSM elements of the trans
portation plan were merged into this program 

The TIP will be developed and updated annually by the 
MPO in cooperation with state and local officials and 
regional and local transit operators. 

3. Urban Transp0rtCTtion Planning Responsibilities 

a. State and Local Relationships 

As noted in the previous discussion, active participa
tion by state and local agencies is necessary as 
good-faith efforts in the planning process. Working 
arrangements may take time since the TSM-TIP require
ments are fairly recent. However, it is important to 
understana the roles each particular agency has in the 
planning process. 

The MPO, for example, acts as a forum in which coopera
tive decision-making can be made by locally elected 
officials. It has the ultimate responsibility for carry
ing out the urban transportation planning process, 
development of the UWP, transportation plan (long-range 
and TSM elements), and the TIP. As such the MPO must 
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~nnu~lly endorse the plans and programs required by the 
joint regulations. 

It is clear that an MPO cannot do this alone. Coopera
tive efforts and coordinated planning are required from 
local and state agencies involved in highway planning, 
traffic engineering, transit operations and planning, 
and government. In practical terms, this ideal effort 
has not existed in the recent past. Each agency has 
more or less independent authority and has developed 
its own programs and scope of work. Thus, the new 
joint regulations, in essence, requires some adjustment 
for the involved agencies which will undoubtedly take 
some time. The degree of this adjustment will have 
significant effect on the plans and programs developed. 

b. Local Relationships 

On a local level, the MPO staff must coordinate efforts 
with the implementing agencies in order to develop an 
acceptable working relationship. It is essential that 
all public transportation services be integrated in the 
planning process. This, in turn, suggests that city 
traffic engineers, local taxi operators, local county or 
city agency representatives, major transit system manage
ment, health and social program administrators, and 
locally elected officials must be identified and included 
in the planning process. 

4. Summary 

Urban transportation planning is an established activity 
in our overall effort to meet the transportation needs 
of urban areas. However, the planning discipline is now 
in a transitional stage, moving toward more active 
participation by those in public transit. The MPO is 
required by the new joint regulations to take on a 
more centralized role in acting as a forum where decisions 
can be made by locally-elected officials. Agreements 
between agencies must be made to set up a working rela
tionship in developing the area's transportation plan. 
This plan must now be composed of two elements -- long
range and TSM plans. The basic distinction between the 
two elements is that TSM concentrates on making use of 
what exists, while the long-range element identifies 
new policies or facilities which will be required in the 
future. The MPO must also develop a TIP, which would 
logically be based on the transportation plan. The new 
joint regulations require a somewhat different planning 
process than that which formerly existed. Some 
adjustment by planning and operations agen~ies will be 
necessary to more clearly define their roles in the 
evolving planning process. 
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Session XIII 

Urban Transportation Planning 

The 11 Top Down" versus the 

Bottom Up Approach (l} 

(1) Source: Excerpt from remarks by C. Kenneth Orski, Associate 
Administrator for Policy and Program Development, Urban 
Mass Transportation Administration, Before the Conference 
on Transportation System Management, Minneapolis, Minn., 
November 7, 1976. 





This is not a conference to which you have been 
invited to listen to Federal officials pontificate on the 
need for making a more efficie~t use of existing trans
portation facilities, or exhort you to place more emphasis 
on short-range planning. We have had many opportunities 
to articulate these concerns in the past, and I will not 
abuse your patience by repeating them here today. 

We are satisfied that the rationale for transportation 
system management is by now well understood and accepted. 
The question is no longer whether TSM is needed or desirable. 
The question now before us is how to make it work. 

To find some practical answers to this question we 
have decided to do something we don't do, I think, often 
enough---and that is, to exercise a convening role, by 
bringing people with common interest together to share their 
experiences and their different points of view, to inform each 
other and to inform us in the Federal Government. This is 
the reason behind this Conference. 

I have been asked to speak about the Federal perspective 
on TSM. Having been intimately associated with the develop
ment of the TSM policy and its implementation, I am tempted 
to talk about many things: about our assessment of the 
initial round of the local. TSM plans; about the initiatives 
that have impressed us the most in the early stages of TSM 
implementation; about some of the concerns that have been 
expressed to us, too. 

But I shall spare you a long dissertation--partly 
because you will have many opportunities to hear about 
these matters during the next three days; and partly, also, 
because I am especially anxious to address and draw your 
attention to one particular issue which I believe to be of 
great importance to the future of TSM. The issue is the 
institutional dimmension of transportation system management. 
I want to focus on this issue and let you know our views 
on it because I am concerned that unless we reach an early 
understanding and agreement on the institutional roles and 
responsibilities, we run the risk of enmeshing TSM in 
debilitating jurisdictional disputes--the kind of disputes 
from which nobody emerges a winner. 

There are, I suppose, two ways of viewing the institu
tional roles in TSM planning. The first way is to place 
transportation system management in the context of the 
classical systems planning process: a process that begins 
with the adoption of system-wide goals and objectives; 
proceeds to the identification of deficiencies in the 
system; and then leads to the selection of appropriate 
implementing actions. In this scenario the Metropolitan 
Planning Organization plays the role of the systemic 
planner, designing and orchestrating a comprehPnsive, 
areawide TSM strategy, with the goal of optimizing the 
operating efficiency of the transportation system as a 
whole. The modal agencies in this scenario--the transit 
operator, the State highway department, the city traffic 
engineer, the parking authority--are placed in a subordinate 
role--a role of implementing agents whose mission is confined 
to executing the individual pieces of the master plan designed 
by the MPO. 

1 



2 For purposes of characterization, I shall call this 
the "top down'' approach to TSM plan development--an approach 
that tends to reflect the classical planning style employed 
by areawide planning agencies in their traditional long 
range planning activities. 

The other model--which I shall call the "bottom up" 
approach--takes what I believe to be a more realistic view 
of the real world environment of metropolitan decision
making. This scenario tries not to ignore the hard realities 
of jurisdictional fragmentation, dispersed implementation 
responsibilities and diffusion of political power prevailing 
within the typical metropolitan area. It recognizes the need 
for sharing pnwer, for a negotiated process of resource 
allocation, and for some ad hoc responses to local pressures, 
some willingness for a political give-and-take. 

In this model the process of TSM planning is viewed 
not as an idealized strategy of seeking optimum system-wide 
efficiency, but as a piecemeal, project-by-project effort 
that relies heavily on negotiated solutions, that is quick 
to exploit unique opportunities, and that is not indifferent 
to public response and the probability of success. 

Accordingly, the roles of the various metropolitan actors 
in this second scenario will be different. The responsibility 
for initiating TSM actions will rest heavily with the operating 
agencies--the transit authority, the city traffic department, 
the police department, the redevelopment agency, the State 
and county transportation authorities--all the different 
bodies that have the power to make things happen. The function 
of the MPO will be to assure that the individual initiatives 
are consistent with the area's overall transportation plan; 
that they do not interfere, but hopefully reinforce, one 
another; and that they are implemented in a coordinated 
fashion. The MPO will also serve as a forum in which joint 
TSM ventures between two or more agencies are facilitated, 
and new TSM initiatives are first broached. The MPO, in 
other words, will act as a convenor, a broker, a conflict
resolver--but not as an overall architect of an areawide 
TSM strategy. 

These, as I see it, are the two models of the TSM 
planning process. While the forrner--the systemic, top
down approach is, I suppo~e, conceivable, the second 
model--the bottom-up, project-by-project; incremental 
approach--is, in my view, far closer to the reality of 
metropolitan decision-making. 

I have serious doubts, in other words, that transporta
tion system management lends itself to the comprehensive 
approach as practiced by the regional planning agencies in 
their long range planning process. Those who try to apply 
the master plan mentality to TSM ignore one key point: that 
the planning institutions at the metropolitan level are not 
in a position to make policy trade-offs at the regional or 
system-wide scale, and that, lacking the power of implementa
tion, their plans will remain the proverbial "wish lists" 
unless they are supported by the implementing agencies. 

What conclusions do I draw from all this for local and 
federal policy? Let me suggest the following agenda. 



To begin with, the MPO's must work ever more closely with 
the operating agencies and must offer them positive inducements 
to stimulate TSM planning and implementation. One tangible 
incentive would be for the MPO's to pass through a portion 
of the planning funds which they now receive from federal 
sources. The beneficiaries of such pass-through planning 
funds could be, importantly, the transit operators, but 
they could also include city traffic departments and other 
municipal, county and state agencies that have the power to 
initiate and follow through on TSM-type actions. 

Secondly, the MPO's themselves must develop a greater 
capability to do short-range operational type plannirig, so 
that they may be able to effectively evaluate and coordinate 
the various TSM initiatives coming up from the operating 
agencies. We want to see the MPO's devote more of the 
Section 9 planning funds to operational planning, and we 
intend to use the annual review of the unified work programs 
as an opportunity to monitor progress toward this goal. 

Thirdly, we need to consider how private transportation 
service providers can be effectively involved in TSM plan 
development and project formulation. Such projects would 
typically involve taxi companies in the provision of 
specialized services for elderly and handicapped persons, 
feeder services in low density neighborhoods and shared-ride 
community transit services to facilitate daytime circulation. 

UMTA has taken a significant step in the direction 
of facilitating private operator involvement by promulgating 
a statement of paratransit policy. The policy requires that 
private transportation providers be given full opportunity 
to participate in the local planning and programming process 
conducted under the aegis of the MPO, and that they be 
given the right to propose and participate in the provision 
of local paratransit services. It is now up to the local 
private operators and the planning and transit authorities 
to give effect to this policy. 

Fourth, we need to consider how to involve the private 
sector in TSM plan development. Many TSM initiatives-
staggered work hours or vanpooling programs, for example-
depend importantly on the initiative of private employers. 
Today these initiatives, to the extent that they occur, 
are haphazard and uncoordinated. We need to make a greater 
effort to integrate them into the urban transportation 
management process. 

We also must open up the TSM planning process to greater 
public participation. Public attitudes and citizen involve
ment have played a significant role in the movement away 
from massive construction projects and toward the philosophy 
of urban conservation. Their role must also be recognized 
in TSM planning and implementation, since many types of TSM 
projects are based importantly on neighborhood initiative 
and public acceptance. 

3 



4 Sixth, we must make a determined effort, as part of 
the TSM planning process, to do .away with laws, regulations 
and local ordinances that hinder TSM implementation. Some 
of the more obvious examples of legal barriers to TSM 
implementation include zoning laws that require the provision 
of a minimum number of parking spaces in new buildings, 
ordinances that prohibit the use of shared-ride taxi service; 
insurance impediments to cooperative vanpooling, stringent 
design and construction standards for str~ets and highways, 
and the ban on tolls on federally aided highways. 

Seventh, we must seriously consider the possibility of 
TSM-earmarked funding. While TSM project implementation 
can be supported out of a number of UMTA and FHWA funding 
sources, the competition from established claimants may be 
too intense to give TSM projects a fair crack at the money. 

While, as a general rule, we should avoid the temptation 
to create new categorical programs every time we wish to 
promote a new policy, this is a situation where a modestly 
funded program could have an enormous pay off in terms of its 
beneficial impact on the urban environment. 

Finally, the MPO must become a true forum for cooperative 
resource allocation decision-making. 

We recognize that the exercise of true programming 
responsibility is not an easy thing to accomplish. It 
will be an evolutionary process, and many MPO's will have 
to mature over time before State and local political 
leadership will tolerate the exercise of that responsibility 
at the regional level. 

Again, as with the planning function, the MPO will often 
act only as a referee. The specific project proposals may 
typically come from local governments and transit authorities. 
But where there isn't enough money to go around, some tough 
resource allocation and priority setting decisions will have 
to be made. Further, when it comes to assuring that certain 
of UMTA's special policy requirements are met, such as 
special effort on behalf of the elderly and handicapped, 
Title VI equity, and private operator involvement, somebody 
will have to bear the local responsibility. While most 
proposals for individual TSM projects will be developed on 
a bottom-up basis, we think the MPO's will have to be the 
forum in which these requirements will have to be enforced 
and any competing demands resolved on a top-down basis. 

This, then, is our perspective on the difficult and 
sensitive issue of the institutional roles in TSM planning 
and implementation. 

My intent was not so much to prescribe a particular 
model of intergovernmental relations as to argue for a 
balanced allocation of roles and for a sharing of power 
among the various actors on the metropolitan scene. 
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Unlike highway building, traffic flow improvements or 
transit operations, TSM does not have a powerful constituency 
of its own. If TSM is to succeed it must win the support of 
a coalition of interest--business, civic, environmental, 
professional--and the good will of numerous metropolitan 
agencies that have the power to make things happen--or to 
block action if they are so disposed. 

So, as one who sees great promise in TSM and wishe~ 
~t well, let me plead for metropolitan and State cooperation, 
for I see the exercise of shared power not only as the best 
way, but as the only way for TSM to succeed~ 

Questions - XIII 

1. What do you see as the advantages and the disadvantages to 
the two approaches? Which approach do you favor? 

2. Do you believe there are other more effective approaches 
to the TSM process? Describe them. 

3. Does the TSM process improve the position of transit? Why? 

5 





SESSION XIV: ESTIMATING DEMAND FOR 
PUBLIC TRANSPORTATION SERVICES 

Objectives of Session XIV 

To be able to describe the methods to estimate demand 
for transit 

To be able to identify the magnitude of demand for 
public transportation including latent demand 

To identify elements or actions which have been 
found to enhance demand for mass transit 

§y_nopsis of Session XIV 

This session is a review of methods to estimate demand 
for public transportation. Characteristics of transit demand 
are described along with factors which affect demand. Attention 
is given to considerations for special service demand. 
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SESSION XIV 
ESTIMATING DEMAND FOR PUBLIC TRANSPORTATION 

1. Introduction 

Demand estimates for public transportation modes are 
component parts of overall urban travel demand forecasts 
whicn are basic inputs to the urban transportation 
planning process. Travel forecasts are used for diverse 
purposes in planning such as to identify transportation 
needs, prepare long-term plans, develop air quality 
control strategies, and evaluate alternatives. 
The effort in obtaining forecasts may be part of the 
cantinuing planning process for an urban area or for 
short range planning requirements such as instituting a 
new bus service route or installing a park-and-ride 
facility. Thus, the demand estimation effort may be 
quite large or narrow in scope, depending on the purpose 
of the planning program or project. 

2. Travel Forecasts 

Developing travel forecasts can be quite complex 
requiring substantial data, mathematical models, and 
associated computer use. An important preliminary step 
is data collection consisting of surveys of actual and 
latent (present but not active) travel and market 
segment characteristics. A market segment is a group of 
individuals (or households) with similar travel behavior. 

a. Methodology 

Briefly, the methodology of developing forecasts involves 
describing the transportation network area by zones, 
travel, population, etc. characteristics, and using the 
traditional four-step approach to calculate forecasts. 
The four-step approach, shown in Figure XIV-1 can 
include the use of mathematical models to predict 
travel (number of trips) on a network. 

CD TRIP GENERATION 

t 
0 TRIP DISTRIBUTION 

t 
0 MODAL SPLIT 

• © NETWORK ASSIGNMENT 

(Forecasts by 
route, zones, and 
market segment) 

Figure XIV-1. Traditional Four-Step Approach 

Basic variab les of travel considered are: 

Frequency of trips (per day) 

Origin/Destination 

Mode 

XIV-1 



Route 

Time of trip 

Number of autos owned 

Residential location 

Employme nt location 

These variables along with activity variables (e.g. 
trip purpose), e conomic variables (e.g . out-of-pocket 
costs) and service -related variables (travel-time etc.) 
are used in the travel forecasting process. 

b. Service Characteristics 

The underlying philosophy of the mathematical models 
deals with consumer behavior. The decisions made by 
individuals will determine the effects of changes in 
the transportation system. The basic decisions are 
whether, where, when, and by which mode and route to 
make a trip. The se decisions depend on many factors 
such as trip purpose; others are too subtle and numerous 
to be yet considered in modelling. An i mportant factor 
group consists of serv ice -releated characteristics, as 
given in Table XIV-1. 

Table XIV-1. Service Characteristics 

TIME: 

USER 
COST: 

SAF ETY: 

COXFORT & 
CONVENIENCE 

Total trip time can be divided int o the f o llowing 
compone nts: 

excess time i n-v ehicle time 

access time walk time t ime in auto or 
wa i t time bus t o main li ne 

transit 

line haul time transfer time mai nline transit 
time 
auto driving time 

- -
Reliability - su bjec tive es timate of variance in trip time 

Out-of pocket cos ts (fares, fuel, parking, oi l, toll charges) 
Tr ans portation overhead (cost of acquiring, ma intaining, e tc.) 

Probability J f fatality 
Probab il ity of accident 
Pe r ce ived security 

Wa l ki ng di stance ( < 1, mile) 
Numbe r of changes of vehic le 
Physical comfort 

• t empe r ature 
• humidity 
• c l ean l iness 
• ride quality 
• exposure to weather 

Psycho logi cal comfort 
Amen ities (ease of taking packages) 

~ource: Ref. 1 
xrv-2 



For predicting demand for conventional transit service 
along a single route the primary service variables 
have been travel time, wait time, and fare. For a 
project of larger scope (such as corridor service or 
rural area-wide service), more service variables would 
be needed to forecast demand. The competition between 
auto and bus or rail is a critical aspect and is included 
in the forecast methodology (modal spl_i t analysis). It is 
necessary in forecasting travel demand to consider 
consumer behavior through an understanding of choices 
available to market segments and the characteristics 
of the choices represented by their service variables. 

An understanding of modal service characteristics is 
also essential in other planning activity such as 
evaluating alternatives. 

c. Trip Characteristics 

Trip-making is a function of the various purposes of 
trips and when they are made. An hourly pattern of 
transit travel is shown in Figure XIV-2. 

9 

8 

6 

Z; 5 
·~ 

" 0 

3 

Source: Ref. 3 

Figure XIV-2. 

Transit 
travel 

(20% of total) 

Automobile travel 
(80% of total) 

4 6 8 10 12 2 4 6 8 10 12 
Noon 

--a.m.- ,___._ p.m. ----

Typical Hourly Urban Travel Pattern 
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An important aspect of the figure is the large demand 
occurring only over short periods (peak periods) of 
time. This peak demand requires a certain number of 
vehicles and drivers which are not all required during 
the off-peak hours. 

Transit demand also varies by day and month as shown in 
Figure XIV-3. Weekends have low demand, with Saturday 
higher than Sunday because of shopping trips. Summer 
months are lower (school vacation, other vacations, etc.) 
and winter months are somewhat higher (resistance to 
drive cars or walk in bad weather, etc.). 
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Figure xrv-3. Typical Daily and Monthly Transit Demand 

Trip lengths vary by mode. As noted in reference (3) 
ranges of trip lengths (given in Table XIV-2) by mode 
show some difference basically because of their service 
characteristics. 

Table XIV-2, Typical Trip Length Ranges 

Auto (driver) 
Auto (passenger) 
Taxi (passenger) 

Bus, Streetcar 
Rapid tra nsit 

Commuter railroad 

Source: Ref. 3 
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3.4- 4.0 miles 
3.4-4.5 miles 
1.9- 2. I miles 
2.5- 4.0 miles 
5.8- 7.2 miles 

10.2- 17.6 miles 



Mode 

Table XIV-3 presents the percentage of urban travel by 
mode and trip purpose. Note that transit use is compar
able to other mode percentages for all trip purposes 
except social and recreation. 

of 

Table XIV-3. Percentage of Urban Trips by 
Mode and Trip Purpose 

Trip Purpose (percent) 

Work Social 
and and 
Busi- Rec- Miscel-

Travel ness reation Shop laneous Home 

Automobile drivers 32.3 9.5 8.0 13 .4 36.8 
Automobile and taxi 

passengers 17.2 24. 5 7.9 7.9 42.5 
Transit passengers 29.5 7.2 6.8 12.5 44.0 

Total 27.9 12.0 7.5 11. 8 40.8 

Source: Adapted from Ref. 3 

d. Trip-Maker Characteristics 

The image of the typical transit user is a poor, elderly, 
and auto-less person, who has no choice but to use transit. 
It is true that auto-less persons use transit for that is 
one of public transportation's objectives. But it is 
also true that transit can and does attract and serve 
people who have high incomes and have more than one family 
auto. The Shirley Highway Express Bus Service, for 
example, serves commuters who do not fit the typical 
description. 

The El Monte Busway serves a ridership with similar 
characteristics. 

Bus transit can attract and serve persons who are not 
transit dependent when the service offered is equivalent 
or better than that provided by the private auto. 

For transit demand estimation, the discussion will 
include travel surveys, latent demand and modal split 
analysis. More detailed discussion of travel forecast 
methodology such as the UMTA Transportation Planning 
System (UTPS) is contained in Reference 1. 

3. Travel Surveys 

Travel surveys are the tools for data collection. The 
level of effort depends on the objectives of the overall 
planning effort. 

a. Survey Design 

Certain orqanizational steps are essential in 
preparation for travel surveys. The following groups 
should be included in planning the survey. 

Affected State and local government agencies 

Local and regional planning groups not included 
in previous group. 
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':"'otal 

100.0 

J.Q0.00 
100.00 

100.00 



Table XIV-4. Shirley Highway Bus Rider Characteristics 

QIARACTERISf I CS BUS PASSTh'GER DRIVER C6.RPOOLER 
BUS,IAY 1-.0N-BIJS\•iAY ALO~ BU~7•iAY NO:,-BUS1•/AY 

l'ercent t'erccnt 
(A!,t,) 

rerCCr1-r-Po11:C!it 
HouseholJ Income 

< $5,000 0\ 2\ 0\ 0\ 

$5,000 - $15,000 21 37 23 7 

$15,000 - $30,000 61 44 45 61 

> $30,000 18 17 32 32 
IlllY\ nm, nm, IM\ 

Age 

< 21 yrs. 3\ 5\ 1\ 1\ 

21 - 39 yrs. 59 53 47 46 

40 - 65 yrs. 37 41 51 53 

> 65 yrs. 0 14 --1. ___Q_ 
100\ 100\ 100\ 100\ 

SeX 

Male 62\ 51\ 73\ s5t 

Female 38 49 27 15 
100\ fljlf\ roo, iOO\ 

Auto O.nership 

0 5\ 15\ O\ H 

l 51 56 35 30 

37 24 55 56 

3 6 4 9 11 

4 1 1 1 2 
100\ 100\ 100\ 100\ 

Mean Autos per 
llousehold 1.47 1. 20 1. 76 1.83 

Source: Ref. 5 

Table XIV-5. El Monte Busway Rider 
Characteristics 

Early Recent 
Pre- (Pre- (Since 

Percent 

0\ 

18 

51 

31 
101r.. 

2\ 

45 

52 

--1. 
100\ 

65\ 

35 
100\ 

2\ 

40 

47 

9 

2 
100\ 

1.48 

Busway El Monte) El Monte) 

All 
1974 

Riders 

Percent male 34.5 41.1 49.3 45.9 

37.5 

17.5 

33.9 

Average age 40.1 39.5 36.2 

Avci.age income 11.1 16·. 6 18.3 

Percent completed N.A. 43.l 26.8 
high school only 

Source: Ref. 6 

Transit companies to be included in the survey 

Transit unions 

Sources for hiring temporary help, if such assis
tance is necessary. 

The news media, to assist in publicizing the 
survey. 

Federal agencies that might be involved. 

Input from these groups may be used to develop and 
organize a survey schedule. 
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b. Data Requirements 

The type, amount, etc. of data required clearly depends 
on the analysis for which it is gathered. Some general 
considerations are: 

Goals and objectives of the study 

Types of analysis and planning models 

Types of survey constraints 

Data tabulating 

Sample sizes, statistical considerations 

Types of surveys available 

c. Available Data 

To avoid duplicative efforts, an investigation of exist
ing data sources such as those given in Table XIV-6 
should be made. The investigation should determine the 
type, quantity, and reliability of the data. 

Table XIV-6. Typical Data Sources 

Data Type Source 

Social and Economic U.S. Bureau of the Census 
City or County Clerk 

Motor Vehicle. 

Mass Transportation 
Travel. 

Travel by Intercity 
Modes (air, rail, 
b=) 

Land Use 
Characteristics 

Source: Ref. 2 
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State Department of Labor 
State Department of Internal 

Revenue 
City or County Planning 

Board 

State Highway Department, DOT 
or Motor Vehicle Dept. 

U.S. Census (Journey-to-work) 
Local Traffic Department 
Earlier Travel Surveys 
State Registration Records 
Gasoline Tax Collection 

Records 

Local Transit Companies 
State Highway Deparment (or 

State DOT) 
Local Planning Agency 
U.S. Census (Journey-to-work) 
Earlier Travel Surveys 
Regional Transi~ Authority 

Federal Agencies such as: 
The Civil Aeronautics Boar~ 
The Federal Aviation Adm. 
The Interstate Commerce Comm. 
The Federal Railroad Adm. 

State Regulatory Agencies 
Earlier Travel Surveys 
Private Carriers 

City Directories 
Local, Regional, and State 

Planning Agencies 
Tax Assessor's Records 



d. New Data 

Data to be collected can be identified after an examina
tion of analysis requirements and existing data. The 
specific information needed is a function of unique 
conditions of the planning effort. Typical types of 
transit related data include the variables listed on 
page XIV-1 and XIV-2. Additional variables include 
trip-making d\aracteristics (transfers, fares, round
trip, home address, etc.), socio-economic data (driver's 
license, number of autos, family size, income, ages, 
sex, etc.), and attitudinal data (reasons for using 
transit, route and schedule convenience, fares, drivers, 
vehicles, etc.). In combining attitudinal and factual 
data on one questionnaire, extreme caution must be used 
to avoid impairing the validity of responses. Market 
research uses attitudinal data to assist in i~entifying 
consumer-oriented programs for increasing ridership. 

e. Development of Survey 

1) Survey Form Desian. The survey forms must be 
easily understood by the interviewer and respondent, and 
fully compatible with data processing requirements. Pre
testing the forms is essential, by using them on a few 
random samples of transit users. 

2) Accuracy Checks. Independent data sources exclu
sive of the travel survey must be used to check the 
completeness and accuracy of the travel data. These 
typically are passenger counts or other statistics 
available from the transit property. 

3) Personnel Requirements. There can be sizable 
manpower requirements for data collection, editing, 
coding, keypunching, hiring and training. 

4) Public Relations. The cooperation of the public 
is essential for a successful survey. People should be 
made aware of the survey by a communication effort which 
reflects the funding and manpower limits of the overall 
project. Placing notices on transit wehicles and adver
tisng through radio, televi~ion, or newspapers are 
typical media efforts. 

5) Cost of survey. The costs of a proposed survey 
effort should be determined and conform to the available 
funds. Tradeoffs can be made, but made without impair
ing the quality of data collected. 

4. Types of Surveys 

There are two basic survey types. The first type is 
comprehensive, involving collecting data where trips 
begin and end to obtain information on all trips by all 
modes. The second type is to collect data while users 
are making trips. 

Surveys consist of the following basic techniqes: 

Personal interview 

Telephone in~erview 

Mail-back questionnaires by mailing or hand distri
bution 
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There are various advantages and disadvantages associated 
with each type. A basic factor of which type to use is 
the tradeoff between cost per completed survP.y form vs. 
the number or percent of responses requirec. Personal 
interviews will normally be more complete and accurate 
and mail-back forms will have a much lower response 
rate. Selecting the best technique for a specific 
data collection effort involves an analysis of the 
aspects of each technique and the costs, time, and man
power requirements. 

a. Comprehensive Surveys 

1) Dwelling Unit Surveys. This survey includes 
identifying a statistical sample of dwelling units and 
scheduling each household for personal or telephone 
interviews. Dwelling unit surveys provide information 
not obtainable through transit user interviews, which is 
the travel characteristics of non-users of transit. 

2) Employee Surveys. This survey involves interview
ing employees at concentrated employment centers (air
ports, factories, etc.). Questionnaires may be mailed 
or distributed by employers. Personal interviews would 
involve a random sample of emplo~ees at various business
es. 

3) Employer Surveys. Employer surveys are used to 
identify the need or possibility for a full-scale 
employee survey. Basic information would include items 
as number of employees, working hours, transit services, 
parking supply, etc. 

4) Shopping Center Surveys. These surveys can be 
done by road-side interviews of those arriving or leav
ing a shopping center by all modes. Personal inter
v iews or mail-back questionnaires may be used. Another 
technique is to personnaly interview shoppers or distri
bute mail-back questionnaires within the shopping center. 

b. Transit User Surveys 

Transit user surveys can be administered on-board 
vehicles or at transit stops and terminals. Personal 
interviews would be carried out much like those for 
comprehensive surveys except with less questioning. 
Survey forms (mail-back type) may also be distributed 
to the users, requiring slightly different information 
ite~s. If additional questioning is required subsequent
l y , follow-up home interviews can be administered by 
personal or telephone interviews. 

5. Latent Transit Demand 

Latent demand represents the potential trips that could 
be made by people who cannot or will not make these trips 
because of inconvenience,or absence of service, or by 
people who would make more trips than they are taking now. 

a. Latent Demand Groups 

Latent demand includes the potential ridership shift from 
auto to transit. Special groups representing other 
categories of latent demand are poor, elderly, handi
capped, auto-less,and young persons. 
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Past sessions on transit marketing and the elderly and 
the handicapped point out the need for identifying 
latent demand to provide an attractive and usable 
service. Tr~nsit, meeting the needs of latent demand, 
groups , may increase mobility and accessibility, and 
attain. such national goal·s as energy conservation, 
pollution control, and b etter quality of life . 

b. Surveys 

By definition, the surveys used to identify latent demand 
must be comprehensive surveys (Section 4a) for identify
ing characteristics of transit non-users and unattractive 
transit aspects. Surveys measuring latent demand fall 
into the scope of transit's market research activities. 

Market research activities, especially market defini
tion, are capable of identifying latent demand for new 
services. These services, of course, could range from 
new systems (e.g. paratransit or demand-responsive 
servi~0s i!1 srna]_l areas) to route r:iodification. 

6. Modal Split Ana lysis 

Modal split analysis, which is one step in the traditional 
four step forecasting procedure, consists of estimating 
the portions of travel which will occur on va rious alter
native modes . Basic methodologies are based on analysis 
of how demand might change with transit s ervice improve 
ments (routes, schedules, etc.) and policy mandates (con
gestion pricing, auto-free zones, e tc. ) . 

a. Demand Function 

In q uantifyi ng demand, the relationship between consumer 
desires and service variables of alternative modes (auto 
transit, etc.) is estimated. This relationship is termed 
the demand function. Trip, tripmaker and service charac
teristics are variables in the function. Such variables 
as auto availability, parking charges, fares, travel 
time, etc. can be considered. Other variables such as 
consumer perception of safety, comfort, etc. cannot be 
quantified as easily as service characteristics. In 
essence, the function answers the question, "What mode 
will be used by certain users?" 

b. Models 

There are basically two types of mode ls. One model is 
the trip-end modal split model which estimates portions 
of total person-trips by auto-transit, etc. before the 
trips are distributed by route from zone to zone. That 
is, trips are assigned to modes before the trips 
distribution step. Another model is the trip-interchange 
model which estimates trips after trip distribution, 
y ielding internal transit and auto trips. 

Another approach wa$ developed by Ferrer i and Cherwony 
for Miami. In this approach, choice rider modal split 
is calculated by the trip interchanse modal split model, 
but captive rider trips are " aenerated" from zona l land 
use, demographic and accessibility data. (9) 
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7 . Land Use Impacts on Transtt Demand 

As noted previously, land use characteristics are an 
important variable in demand estimation. Land use 
policies (e.g. constraining the commercial floor space) 
of an urban area are becoming recognized as potential 
and perhaps meaningful alternatives to improve urban 
transportation. 

One recent study (7) estimated the effects of var1ous 
land use policies on transit demand. The report states: 

Clustering or dividing nonresidential space. 
Say 10 million square feet are to be added to a 
growing urban area. One option is to put the non
residential floorspace into two spread clusters, 
each five million square feet in size. Another 
is to create a new downtown of 10 million square 
feet. In the second case, per capita trips by 
transit within a 3 to 5 mile radius will be 50 to 
70 percent higher than in the first case, keeping 
residential density the same. 

Enlarging downtown size or raising nearby resi
dential density. Say the options are to double 
the size of a downtown from 10 to 20 million 
square feet, or to double the residential density 
within a few miles of it from 15 to 30 dwellings 
per acre. The former will increase per capita 
trips by transit in the vicinity of that downtown 
three to four times more than the latter. 

Increasing residential density near downtown or 
farther away. Say the options are to double 
residential density from 5 to 10 dwellings per 
acre either within one mile of a downtown of 10 
million square feet or at a distance of 10 miles 
from it. In the first case, public transit trips 
per capita in the affected area will increase 
seventeen times as much as in the second case. 

Scattering apartments or concentrating them near 
transit. Say a rapid transit station is located 
five miles from a downtown of 50 million square 
feet of nonresidential floorspace {the size of 
Newark, New Jersey). At a density of 15 dwellings 
per acre, the square mile surrounding the station 
will send about 620 trips a day to the downtown by 
transit. Suppose speculative development scatters 
apartments throughout the square mile, raising its 
density by 20 percent. That will increase transit 
ridership at the station by about 24 percent. But 
if the apartments are clustered within 2,000 feet 
of the station, preserving the rest of the neigh
borhood intact, transit ridership will increase by 
34 percent or more; at least a carload of 62 people 
a day will be added not from any increase in 
average density but only from a different arrange
ment of the new development within the square mile. 

The estimated impacts suggest that more transit use will 
occur if residential areas are closer to downtowns which 
are made larger and more compact. 
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8. Impact of Transit Improvements on Demand 

The same study (7) reports various effects of improvements 
to transit service on demand. For example, the report 
states: 

Fare reductions. Cutting fares by 50 percent 
tends to increase the number of transit riders 
anywhere from 7 to 45 percent, depending on the 
type of trip and on the size of the urban area. 
Non-work trips are more sensitive to fares than 
work trips, and small places with sparse transit 
use are more sensitive than large cities. However, 
this does not mean that fare subsidies are better 
spent in small, low-density places. Riders are 
concentrated in large and dense cities to such an 
extent that, with an equal subsidy per rider, the 
absolute gain in ridership will be much greater 
there. 

Reductions in travel time. Cutting running time 
by 50 percent tends to increase ridership by 14 to 
20 percent, while doubling service frequency 
(thereby cutting waiting time by 50 percent) tends 
to increase ridership by 24 to 77 percent, depend
ing on existing service frequency. On the whole, 
passengers are more responsive to travel time 
reductions than to fare reductions. However, this 
does not mean that money is necessarily better 
spent on service improvements than on fare reduc
tions. For example, if the cost of service 
improvements is high, situations can arise when 
more riders per dollar of subsidy can be attracted 
by lowering fares. 

Improved amenity. Ridership response to improved 
amenity is not well quantified, but both the 
assurance of a seat and air conditioning appear 
important. Also evidence suggests that fixed 
rail systems do attract more riders than buses 
under comparable conditions. 

Diversion from the automobile. In practice, new 
bus ,and rapid transit systems have increased 
transit ridership in the affected areas by 50 
to 100 percent, rarely more. Typically, about 
half the new trips represented trips not made 
before, indicating that the systems did indeed 
expand mobility. The other half were trips · 
diverted from the automobile. This is significant 
from the transit viewpoint, but from the viewpoint 
of overall auto use, the reductions were small. 
Given the preponderance of auto travel, even a 
50 percent increase in transit use nationwide 
would cut urban auto travel only about one percent. 
Of course, in specific places, such as entrances 
to a downtown, the reduction can be much greater 
and forestall the need for building new freeways. 

Auto restraints . . Depending on how severe they 
are, auto restraints can have more of an effect 
on both reducing auto use and increasing transit 
use. For example, gasoline rationing in World 
War II cut urban auto travel as much as 25 percent; 
about one-third of the foregone auto travel 
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showed up on public transportation, raising its 
use about 55 percent. On a much smaller scale, 
the 1974 gasoline shortage had a similar effect," 

Eliminating fares is another possibility which may have 
some application. One study (8) presents estimates of 
gains in ridership for a free-fare transit system. 

Table XIV-3. Gains in Free-Fare Transit Ridership 

Current Transit System 
Average Fare 

10¢ 
15¢ 
20¢ 
25¢ 
30¢ 
35¢ 
40¢ 
45¢ 
50¢ 

Ridership Increase 
Resulting from Free Fare 

13% 
20% 
28% 
36% 
45% 
54% 
64% 
75% 
86% 

Note: Average fare defined as total farebox, token 
and ticket receipts divided by total boarding 
passengers. 

9. Summary 

Estimating demand for transit is, above all else, a 
consideration of consumer desires and available modal 
choices. In urban planning efforts, direct estimation 
of forecasted travel is made through the use of modal 
split analy sis and mathematical models. As only one 
step in the planning process, there are basic require
ments of data collection in the form of travel surveys. 
There are two types of surveys: comprehensive and transit 
user surveys. An important aspect of estimating demand 
is the consideration of latent demand, the potential 
trips not currently served by existing transit services. 
The si gnificance of latent demand is marked by its 
component groups such as the poor, elderly, handicapped, 
and diverted auto users. The estimation of transit 
demand is still more of an art rather than a science; 
simply because it is difficult to represent the very 
large number of trips, tripmaker, and modal characteris
tics. Moreover, we are still learning the effects that 
transit improvements and urban land use policies may 
have on transit demand. 
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Session XIV 

Estimating Demand for Public Transportation 

The Experience of Seven Cities in 

Increasing Transit Ridership (l) 

(1) Excerpt from "Increasing Transit Ridership: The Experience 
of Seven Cities," UMTA, November 1976. 





UMTA recently re1eased a report describing seven cities that 
have experienced major increases in transit usage since 1971. 
Factors that have played a significant role in stimulating 
ridership are described below. 

A. -The Climate in Which the Use of Transit Expanded 

All of the cities were characterized by a common factor that 
was essential to their success in increasing ridership: Strong 
public and political support which resulted in the availability 
of substantial and stable financial resources. 

Public Support resulted from concerns such as the environment and 
the need to improve public transportation. In most cases transit 
service had been in a state of decline and deterioration. Even
tually however, after service improvement and large ridership 
increases, public support was sustained, because transit was 
co~sidered to be a popular and well managed public service. In 
almost every case, there were local organizations and individuals 
with a strong commitment to transit who galvanized local support. 

Political Support followed public sentiment and s~pport. 
It was directed by influential and persuasive public figures, 
ranging from State legislators to mayors, councilmen, transit 
boards members and a city traffi~ engineer. 

Substantial Stable Financial Resources were available for 
operating assistance, as well as for capital assistance for all 
seven systems. Transit service was supported by various sources 
of local and State funds. These included both general revenues 
and earmarked revenue sources, although the latter appeared to 
be more prevalent. These included sales, property and payroll 
taxes. 

All six U.S. cities used UMTA Section 3 capital grants extensively 
(Table 1), especially for transit system acquisition, vehicle 
replacement and fleet expansion. In most cases the caoital 
plant appears to have been modernized to the extent that there 
will be a de-emphasis in capital investment relative to operating 
expenses. (It was too early to ADte a significant effect of 
Section 5 formula grants, which first became available in 
Fisical Year 1975, during the study period, 1971-75). 
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B. Major Factors Responsible for Ridership Increase 

1. Service Expansion 

Most ridership gains are in large part attributable ·to service 
expansion, especially the expansion and addition of routes in 
areas that previously had been poorly served. Service expanded 
significantly in each system in terms of vehicle miles of 
service, fleet size, route miles and area served. As measured 
in vehicle-miles operated, the changes in service offered from 
1971 through 1975 were:1 

Eugene 
Salt Lake City 
Madison 
San Diego 
Vancouver 
Portland 
Minneapolis 

260.5% 
117.8% 
91.9% 
81.0% 
77.6% 
59.6% 
47.3% 

Elasticities of demand, relating ridership incr2ases to 
service expansion, cannot be accurately calculated for these 
systems, due to the limitations of data and inability to 
isolate the effects of service expansion from other influencing 
factors that occurred simultaneously. Within the transit 
industry any expansion of service with an elasticity of demand 
greater than 0.7 is considered to be quite favorable. If every
thing else were constant, a direct comparison of increases in 
vehicle miles operated and ridership would indicate that this 
has happened in all seven systems {Table 2). 

While direct comparison is made difficult oy the presence of 
other factors, these favorable ratios of change are probably 
an indicator of the successful combination of service expansion 
with such other factors as good managemer.t, planning and 
marketing. Ridership in Eugene, San Diego and Madison increased 
proportionately much more than vehicle miles. In Salt Lake and 
Portland, ridership increased at about the same rate as vehicle 
miles, while in ~inneapolis and Vancouver, the increases were 
at a smaller rate than vehicle miles. Compared-with the 
national average for bus systems, all of these cities had much 
larger percentage increases in both vehicle miles operated and 
ridership from 1971 to 1975. 

1 Transit vehicle miles operated for Madison are for 1970 through 1975; 
in 1971 they increased by 52 percent. 



Table 1. UMTA Capital (Section 3) Grant Approvals 
(1966-1975) 

City PuDlic Section 3 Grants #Buses Section 3 
Takeover Approvals Thru Purchased Funds Per 

6-30-75 Capita 
($000) ( $) 

Sa 1t Lake City 3/70 18,458 300 38.50 
Madison 4/71 6,302 102 30. 74 
Portland 12/69 21,687 430 26. 29 
Minneapolis 9/70 42,252 856 24.78 
San Diego 7/67 17,390 298 14;57 
Eugene 11/70 1,898 45 13.65 
National U.A. average (bus) 12. 11 
National U.A. average (bus & rail) 36.01 

Table 2. Increases in the Amount of Service Offered 
and Ridership 

Vehicle. Miles {000) Ridership 
Citt 1971 1975 % Increase 1971-1975 % 

Eugene 800 2,884 261 411 

Sa 1t Lake 1,904 4,146 118 118 

San Di ego 7,587 13,731 81 114 

Vancouver 16,030 28,466 78 57 

Portland 11,477 18,315 60 57 

Minneapolis 18,600 27,400 47 40 

Madison 2,745 3,465 26 49 

National 
average1 (Bus) l, 375 1,528 11 8 

1. American Public Transit Association, Transit Fact Book, 
1976, Washington, D.C. 

Increase 
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The expansion in transit service resulted in increased aggregate 
service frequency in four of the seven systems- The 
reduction in vehicle miles per route miles in three of the systems 
can be attributed to route expansion with emphasis on peak period 
service relative to off-peak and weekend service and to new routes 
at lower average frequencies (Table3 ). 

Route Expansion 

The type of service expansion that appears to have been a primary 
cause of the large ridership increases in these seven cities was 
route expansion into areas that were previously unserved or poorly 
served. Over tne five year study period, 1971-1975, four of the 
seven cities increased route mileage over 80 percent. The route mile 
increases ranged from 145 percent in Vancouver to 35 percent in Portland 
with an average increase of 86 percent (Table 4). In systems that 
already have extensive area coverage, similar ridership increases may 
not be as readily attained. 

2. Fares 

Fares remained constant or were reduced in all cities (Table 5): 

- San Diego and Salt Lake City had large fare reductions 
although San Diego later raised fares; 

Four cities reduced the number of zones, in effect providing 
a fare reduction for longer trips; 

- Special senior citizen and student fares were co1TJTion; five 
of the six U.S. systems had reduced fares for the elderly 
before it bacame a Federal requirement; 

- Five systems had monthly or other special passes; 

- Free fares were tried on a limited basis in two systems for 
the elderly, youths and trips within the downtown area. 

Although two system managers reported that fares played an important 
role in stimulating ridership increases, the reduction in fares 
appeared to be less significant than service expansion. In most 
systems the ridership increases that were directly attributable to 
fare reductions and their elasticities could not be calculated 
because of concurr2nt service expansion and limitations of available 
data. In Minneapolis-St. Paul, some direct impact on ridership could 
be estimated. In 1975 free fares for youths 18 and younger were tried 
from January 30 to June 7 and replaced by reduced fares for the rest 
of the year. During this period (1975), rides by youths rose by 3.8 
million over 1974 figures, 21 percent of the change in annual ridership. 
Free fares were also established for the elderly during the off-peak 
period in the Twin Cities and on weekends in Portland. A free fare 
zone in the downtown area was also in operation in Portland. Although 
transit system managers estimated that the impacts were considerable, 
data \'las not adequate to permit their isolation or accurate measurement; 



Table 3. Aggregate Frequency Increases 

Annual Vehicle r~iles per Route Mile (000) 
Ci tt 1971 1975 % Change 

Eugene 1' 5.30 9.93 + 58 

Sa 1t Lake 14. 27 17.26 + 31 

San Diego 9.83 11.61 + 18 

Portland 9.52 11.22 + 18 

Minneapolis 28.5 22.2 - 22 

Vancouver 42.58 30.89 - 28 

Madison 14.08 10.01 - 29 

Jj For a more accurate estimate of urbanized area service 1974 
statistics are used, since Eugene implemented a very large 
amount of rural service in 1975, much of which operates 
infrequently. 

Table 4. Route Extensions 

Route Miles Jj 
Citt 1971 1975 % Increase 

Vancouver 376 921 144.9 

.Eugene Y 127 273 115.0 

Minneapolis 653 1,233 88.9 

Madison 125 229 82.8 

Salt Lake 133 240 80. l 

San 'Di ego 762 l, 199 57.4 

Portland 1,205 1,632 35.4 

.1/ Route miles include routes wi th· a 11 day service as well as 
peak period routes. 

Y For a more accurate estimate of urbanized area service 1974 
statistics are used, since Eugene implemented a very large 
amount of rural service in 1975, which operates infrequently. 
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i.e., there is no record of e1der1y ridership prior to free fares 
and no count was made of free riders in Portland. 

Passes 

Four of the cities offered monthly passes; another offered a 20 
ride adult undiscounted convenience pass. Passes were considered 
to be a convenient way to increase ridership and speed boardinqs. 
Managers assumed that the loss in individual fares was 
compensated by an increased volume of riding, especially during 
periods when there was excess seating capacity. 

Trend Toward Flat Fares 

~ost of the systems adopted a flat or less graduated fare 
sttucture during the study period. The number of zones was 
reduced in four systems, in Portland from 13 to one, in San Diego 
from seven to one, in Minneapolis from eight to three and in 
Salt Lake City from three to one. Only two of the systems, Eugene 
and Vancouver, increased the number of zones, while Madison 
retained a flat fare. 

This trend has serious implications for revenue generation _and 
may also have equity implicatioos. The action is the result 
of political acceptance of operating assistance from the 
entire transit district,even though this heavily subsidizes long 
distance trips relative to short distance trips. 

Fare Reduction as a Temporary Promotional Device 

Only two systems, San Diego and Eugene, increased their base fares 
during the 1971-75 period, but neither to a level that was higher 
than fares in 1970. In July 1975 the base fare was raised from 
25 to 35 cents in San Diego; it is remarkable that 
aggregate ridership has continued to -increase since the fare 
increase. Although the San Diego system did not reduce 
fares with a deliberate plan of a subsequent fare increase, their 
experience suggests that fare reduction has potential as a 
temoorary promotional device. 
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Table 5 

Fare Level and Structure 

1970 1971 1972 1973 1974 1975 
San Diego-Adult Base .40 .25 .35 

Increment (#Zones) .10(7) 0( l) 
Monthly Pass $16-36 $10 $6-14 
Student (<18 jrs.) . 25 
Senior (peak/Off- Peak) .40/.25 .25 .15 

Salt Lake City-Adult Base .30 .25 . 15 
Increment (#Zones) . 10( 3) Q( l) 
Monthly Pass $12 $10 $6 
Student . 20 • 15 . 10 
Senior . 20 . 15 . 10 

Portland-Adult Base . 35 
Increment (#Zone . 05-10(13) -(8) 0(1) 
Monthly Pass $13 
Student .25 
Senior (P/0-P) . 35/. 25 .25/.25 .25/.10 -

Minn~apolis-Adult Base . 30 
Increment (#Zones) 5-10(8) . 10( 8) . 10( 3) 
Monthly Pass 
Student .20 . 20/. 10 
Senior (P/0-P) . 30/. 30 .30/0 

Eugene-Adult Base .. 30 .25 . 30 
Increment (#Zones) NA . 10(8) 
Monthly Pass NA $12 
Student . 30 .25 .20 
Senior (P/0-P) . 30 .20 0 I) . 10/0 

Madison-Adult Base . 25 
Increment (#Zones) 5(2) 
Monthly Pass NA 20 ride adult 
Student . 15 convenience pa 
Senior .25 • 15 

Vancouver-Adult Base .25 
Increment (#Zones) .15(5) • 15( 12) 
Monthly Pass NA 
Student • 15 
Senior . 15 
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J. The Energy Cris1s 

The energy crisis was credited as having an immediate positive effect 
on transit use, especially in Portland and Eugene where the fuel 
shortage was severe. Mana people who used transit for the first time 
apparently continued to use it after the 4-month crisis. This is 
noteworthy, since service quality decreased during the energy crisis 
because of overcrowding. In Eugene, continued use of transit was 
attributed to the concern of riders for air quality, energy conserva
tion and the environment in general. Although most of the areas had 
begun service expansion and improvement before the fuel shortage 
occurred, the shortage nevertheless is credited with increasing public 
willingness to support expansion and public financing of transit. 

C. Techniques That are Applicable to Other Systems 

Since the impacts of the actions described in this section are generally 
indirect, their role in stimulating ridership is usually not measurable. 
ifovertheless, they are important, not only because they were used success
fully, but also because they can be used in otner cities. 

l. Transportation System Management (TSM) 

The use of TSM devices and policies to give priority to transit or 
restrain auto use varied among the cities. They were used extensively 
in the Twin Cities and ~adison, moderately in Vancouver and Portland, 
and to a lesser extent in Eugene and San Diego. 

The extensiv~ use of TS~1 techniques and policies in Madison· is worth 
special attention for it suggests that there are considerable opportunities 
for the expansion of TSM techniques in small as well as large cities. 
t:3eginning in l9'.i5 the city traffic enyineer Degan assistthe private 
transit operator by supplying bus stops, prohibiting left turns, removing 
parking at bus stops and constructing 30 foot corner radii. In 1964, 
stop signing began to be based on tile flo· . .,, of people instead of vehicles. 
Implementation of these techniques was accelerated in the early l970's. 
In 1970, for instance, the city restricted auto flow through a residential 
renewal area near the central business district (CJJ) to eliminate through 
traffic. In 1975, signals were progressed around the Capitol building to 
reduce auto flow in the inner loop used by transit and speed auto flow 
arounq the outer loop. This resulted in a 25 to 30 percent reduction in 
in autos around the inner loop. 

~adison also has a parking policy which replaces on-street with off-street 
parking with rates set to encourage short-term shoppers and discourage 
long-term comnuters. In 1973, ~adison persuaded the State government, 
located in the CBD, to oegin charging for employee parking. Anot:1er TS~ 
technique used successfully in :'1adison to manage commuter flow and increase 
transit efficiency was staggered work hours. State and local government 
agencies wer2 concentrated in the CBD with working hours from 8:Q~ to 
4:30. In 1371 a staggered work hour program was established wit~ work 
endings divided into 15 minute increments between 3:45 and 5:15. Jismissal 
ti1;1es are determined on an individual rather than agency basis so an 
agency might ~ave its personnel arrive over a 1½ hour period. Peoj)le 
intervie1\led believed there is wides~read satisfaction with tnis arrange111ent. 



2. Route Structure 

The route structure of four of the systems was less CBD-oriented t~an 
most U.S. systems in order to deal with diffuse origins and desinations 
as well as local trips. Three of these systems have introduced 
the timed conver ence and de arture of vehicles at desi nated focal 
points. ese systems ten e to ave ower pea -to- ase ratios t an the 
ones which were more CBD-oriented. 

3. Operational Planning and Evaluation 

Most of the cities had .a good operational planning program wi;h extensive 
data collection, systems analysis, and market-area analysis. In San Diego 
SOTC ,-1as especially thorough in using planning analysis techniques for 
routing, scheduling and evaluation of bus operations. 

UMTA's RUCUS computer program package is used for schedulin~; it is paying 
off in efficiencies in use of both operators and the bus fleet. This is 
one of a handful of properties in which RUCUS is already operational. 

4. i-1arketing 

While approaches to marketing varied among the systems, they all had 
strong advertising programs. In most of the cities, information about 
using the system is readily available. 

5. Organization 

While there was no standard organizational structure for transit planning, 
pplicy making, marketing and management among the cities, m?st o'. the 
arrangements are examples of effective operation under varying circumstances. 
They ranged from the concentration of ·these functions in ~ortland and 
San Diego to wide separation in Vancouver and Salt Lake City. 

The concept of a city department of transportation also deserves comment. 
In ~adison, the City Department of Transportation sets policy and proposes 
service changes which ~adison Metro, the transit management firm, implements. 
Madison Metro appears to be primarily concerned with efficient operation 
while the city transit planner is primarily concerned with improved service. 

Madison's DOT .is also in charge of parking, traffic op~rations, traffic 
engineering, bi_cycle and taxi regulations. This organi zati ona 1 arrange
ment resulted in a unified transportation policy and program which city 
officials believe to be effective. 
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This study did not find that one organizational arrangement was best. 
It does conclude however, that a prime ingredient in the success of both 
transit operations and transportation system manaoernent was the coopera
tion and mutual support of planning agencies, transit management, 
departments of transportation, traffic engineering departments and others. 
This occurred even though political and organizational arrangements varied 
among the cities. 

Questions 

1. What factors would you consider most important in increasing 
demand? Why? 

2. Do you note any similarities among the seven cities that 
could be related to increased demand? 

3. Do you think that an elasticity of demand greater than 0.7 
is good? What would you recommend for a favorable 
elasticity? 
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estimating ridership 
on small systems 

By 
Carl H. Buttke 

Consulting Engineer 
Portland, Ore. 
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Today, even with highly advanced technological and 
sophisticated tools for problem solving in most businesses, no 
reliable technique exists for estimating the effect of installing or 
improving a bus system in a small city. I feel that a technique 
must be developed for both the transportation engineer and the 
transit system operations personnel to estimate how many trips 
can be expected to be attracted to a new bus line or line 
extension, a line with increased frequency of operation or the 
effect of relocating an existing line. Other important 
considerations are that this technique must be simple to 
comprehend, sensitive to system characteristics, and can be 
performed in a short period of time --hours, not days or weeks. 
The results also must be simple for decision makers and persons 
other than transportation specialists to comprehend. 

Past techniques have generally utilized systemwide factors 
such as passenger trips per mile of bus operation, annual trips 
per capita or combinations of annual b1,1s miles per capita 
resulting in annual rides per cap ita. The results of increasing the 
frequency of operation were calculated by the increase in bus 
miles. However, one was unable to estimate the effect of 
changing the location of a line or the effects of large, one-way 
loop operations, which are so common in small city systems. 
Those techniques approximated average results for the entire 
operation, but could not be used to determine the effects of 
change by bus line, or an analysis of alternatives. 

The following is a suggested technique developed about three 
years ago to estimate ridership on alternative bus operations so 
that a community could .decide upon an appropriate course of 
action in developing or improving a bus system. (From Boise 
Metropolitan Area Public Transportation Plan, Phase I, Analysis 
of Alternatives, De Leuw, Cather & Co . Jan. 12, 1973). 

General Characteristics of Small City Bus Systems 

An understanding of the general characteristics of small city 
bus systems is essential in estimating the ridership on such a 
system . 

Generally, we are talking about bus systems in cities with less 
than 100,000 people . The size system ranges from two or 
three buses to 30 or 40 buses. Service is generally provided 
between 6 a.m. and 7 p .m. Monday through Saturday. Evening 
service might be provided on shopping nights. Normally, service 
is offered on an hourly, half-hourly and sometimes on a 15- or 
20-minute basis. Most systems provide 20 or 30 minute service 
during peak periods and then reduced service during the 
midday . 

As indicated in Table I, between 35 and 50% of the transit 
trips are made for work purposes, and nearly 75% or more of 

the riders are female. Generally, about 45% of the ridership is 
made by retired people, housewives or students. (From Plans for 
Improved Bus Operation, Boise Metropolitan Area, De Leuw, 
Cather & Co., December 1966; Salem General Neighborhood 

Table I 

TRANSIT USER CHARACTERISTICS 

Eugene/ 
Boise City, Springfield, Salem, 

Idaho Oregon Oregon 

Trip Purpose 
Work 50% 34% 41% 
Shopping 19 23 33 
School 13 16 8 
Personal Business 10 18 12 

Social-
Recreational 4 6 3 

Other 4 3 3 

TOTAL 100% 100% 100% 

Sex of Rider 

Female 79% 73% 84% 
Male 21 27 16 

Renewal Plan, Research and Analyses Technical Memoranda, De 
Leuw, Cather & Co.; Lane Transit District Transit Surveys, 
1972.) 

In most cases, 80 to 85% of the transit users either do not 
own an automobile or do not have one available for their use 
and are therefore dependent on the bus system or another driver 
for their mobility. Table II indicates the reasons for using transit 
in three Northwest U.S. small cities. 

Table II 

REASON FOR USING TRANSIT 

Boise City, 
Idaho 

No Driver's License 29.0% 
No Automobile 

Available 

Other 

TOTAL 

51.0 
20.0 

100.0% 

Eugene/ 
Springfield, 

Oregon 

39.4% 

42.1 
18.5 

100.0% 

Salem, 
Oregon 

47.6% 

38.7 
13.7 

100.0% 

On well-operated systems where coordination is maintained 
between buses to facilitate transfers, one can generally expect 
approximately 20% of the riders to transfer to other lines. 

Transit trips in these small cities usually account for less than 
one percent of the total city-wide trips. Therefore, these 
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systems, by virtue of their size, and the level of traffic volume 
and congestion in the small cities, provide transportation for 
those who cannot drive because of age, lack of a driver's license 
or because they cannot afford to own and operate an 
automobile. These systems usually are planned and operated to 
serve the nondriver as a community public service and generally 
are not designed to combdt traffic congestion or parking 
problems. 

Service into Previously Unserved Areas 

Public acceptance of new bus service into residential areas 
without previous service or into developing residential areas has 
been varied as proven in numerous demonstrat ion projects. 

In estimating the ridership of a new line or an extension of 
an existing line, it is best to know the number of people, 
automobiles owned, number of employed people and the 
income per household within walking distance of the propose d 
bus line . This information is generally known by census tract at 
10-year intervals, at times of special census counts, or at the 
time a comprehensive transportation study was made. However, 
using this detailed information also produces varied results, is 
very time consuming for · the results produc ed and usu a lly 
cannot be done by most transit system personnel. Con
sequently, a simple method was devel o ped utili zi ng a transit trip 
rate so one could easily and quickly estimate the expected 

annual ridership on an entire system, a new line or line 
extension. 

Research in the suburban areas of Portl and, Ore .; Salem, Ore; 

Table Ill 

MEASURED ANNUAL BUS TRIPS PER DWELLING UNIT 

Bus Line 

Portland, Oregon 
Suburbs 

Annual 
Trips 

Cedar Mill line 71,630 

Glencullen-
Beaverton 149,480 

Glisan St.-
Gresham 134,680 

lake Grove 92,350 

Oregon City-
Oatfield Road 157,420 

Somerset West 52,000 

Boise City, Idaho 

N. 8th St.-
Depot Vista 98,770 

South Boise-
Collister 104,370 

Salem, Oregon 

No. 4 34,110 

No.5 60,720 

No. 7 53,960 

No. 10 84,510 
Nos. 11 & 12 71,300 

TOTAL 1,165,293 

Dwelling 
Units Within 
¼Mile Walk 
ing Distan ce 

of line 

3,193 

4,721 

4,272 
2,369 

4,935 
1,383 

3,490 

2,690 

1,464 

1,265 

1,635 

2,855 
2,300 

36,572 

Annual 
Trips Per 
Dwelling 

Unit 

22.4 

31.7 

31 .5 
38.9 

31.9 
37.6 

28.3 

38.8 

23 .3 

48.0 

33.0 

29 .6 
31.0 

31.9 

and Boise City, Idaho indicates with a high degree of reliability 
that a bus system providing service at one-hour intervals 
between buses would carry an average of 32 annual rides per 
dwelling unit located within ¼-mile walking distance of the 
lines . 

Table 111 indicates the measured annual trips per dwelling 
unit located within ¼-mile walk of a bus line . Examination of 
the results by line indicates some varia tion in the measured trip 
rate . However, an analysis of each line was made to determine 
the causes of a significantly higher or lower trip rate . 

It was found that for individual lines, the average transit trip 
rate was affected by large one-way loops, the ability of 
passengers to transfer conveniently and the capabi lity of 
delivering passengers to their jobs on time . 

Circuity Factor 

A factor multiplied to the average transit trip rate was 
developed to estimate the effect of one-way large loops . It was 
determined for lines with large one-way loops where over 50% 
of the area is serviced by one-way loop service, the annual 
transit trip ra te could be as low as two-thirds of the average. 
On the other hand , it appears that a line which is entirely 
two-way provid ing direct service on an arterial street could 
attract up to a 50% higher ridership than the ave rage. 

There fore, if a line contains a large one-way loop where over 
50% of the residents are served by the loop, then a factor of 
0.66 should be multipli ed to the average transit trip rate. If no 
loop exists, and service is two-way on an arterial street, then a 
factor of 1.50 would be appropriate. A factor of 1.0 seems 
appropri a te where approx imately 30% of the residents served 
are located on a one-way loop. 

Transfer Factor 

Since o ne could expect approximately 20% of the bus riders 
on a well serviced system to transfer between lines, the factor to 
be applied to the average trip rate would vary between 0.80 and 
1.0. If the system operates such that transfers are impossible, 
one could antic ipate a drop in trips by 20%. If transfer 
conditions are good, but not coordinated between a ll lines, a 
drop by 10% might occur . A factor of 0.90 would be 
used in this case . If all lines are scheduled so that transfers are 
convenient with little waiting between buses, no decrease would 
be expected, for a factor of 1.0. 

Peak Period Factor 

The average transit trip rate could be reduced by the lack of 
the capability to deliver workers to their jobs at a reasonable 
time . Since work trips on this size bus system vary between 35 
and 50% of the total transit trips, this factoring could be quite 
significant. At this time, little is known concerning this 
factoring process. However, the following logic is offered as a 
beginnin g to explain the variance in the transit trip rate and how 
to calculate it. 

If the work trip cannot be accommodated on a bus line, then 
one could expect a drop in ridership by approximately 42% 
(average between 35 and 50%). Therefore, a factor of 0 .58 
would be used. In reality, this condition would not be realized 
unless it is a line design ed specifically for certain riders. On the 
other hand, if 15-minute service were provided on the line, then 
one could expect that work trips could be conveniently served 
and no reduction in th e average trip rate would be warranted . 

For 60-minute service, only a portion of work trips are 
conveniently served because of the low probability of delivering 
a person to work at a reasonable time. Therefore, a judgment 



was made to assume a factor for 60-minute service. It was 
judged that a 25% reduction (0. 75) from the average was 
appropriate for 60-minute and a 10% reduction (0.90) for 
30-minute service. 

It is reasoned that even though this type of system serves 
primarily those who cannot drive, or captive riders, if the service 
for a worker is poor, that person will seek a ride with another 
driver. As indicated previously, more research in this area is 
necessary to more accurately define this relationship. 

Effect of Increasing Service Frequency 

Study results on the effect of service increase have had varied 
impact on ridership . (From Mass Transportation Demonstration 
Project, Commonwealth of Massachusetts; Grand River Avenue 
Transit Survey, Detroit, Mich.; Alameda-Contra Costa Tran sit 
District.) 

Overall, one can generally expect a 10 to 25% increase in 
ridership for every 100% increase in service up to, say, 
five-minute to seven-minute intervals b~tween buses. This is 
illustrated graphically in Figure 1. (From Immediate Improve
ments in Public Transportation, Portland-Vancouver Metro
politan Area, De Leuw, Cather & Co., June 1973.) 

An example best illustrates the use of the curves. Assume the 
base period headway on a line will be decreased from 30 
minutes to 20 minutes. Reading the low curve and then the high 
curve indicates the following: 

Low Curve High Curve 
Headway Percent Percent 

30-minute 9 25 
20-minute 15 37 -

DIFFERENCE 6 12 

Therefore, one could expect, at the very least, a six-percent 
increase in ridership and, at the very most, a 12% increase in 
ridership. The low curve is used for a line with low potential; 
that is, one with low density, single unit, detached housing with 
families having high auto ownership. Conversely, the high curve 
is used for a line having high potential; that is, one passing 
through neighborhoods of high density, multi-family dwellings 
and low auto ownership. An average of the two curves is used 
for a line having average potential. Judgment and knowledge of 
the area and line are required in determining which curve to use, 
or the location between both curves. Additional data from the 
results of service increases throughout the U.S. should be added 
to these to verify or modify the shape of these curves. 

The average transit trip rate of 32 an nual trips per dwelling 
unit within ¼-mile walking distance of the bus line can 
then be factored for frequencies of operation less than 60 
minutes between buses by use of the curves in Figure 1. 

For 30-minute service on a line, the average transit trip rate 

would be increased by a factor of 1.10 to 1.25 depending on the 
characteristics of the neighborhood through which the line is to 
pass. 

Figure 1 
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Research on other systems in the United States indicates that 
one could expect 70 to 80% of the maximum monthly 
passenger volume during the first 90 to 120 days of new 
operation. (From Chesapeake Va. Mass Transportation Demon
stration Project; Redwood City (Calif.) Municipal Transit 
System; Mass Transportation Demonstration Project, Common
wealth of Massachusetts; St. Louis Metropolitan Area Mass 
Transportation Demonstration Project, and Memphis (Tenn.) 
Transit Authority Mass Transportation Studies.) 

After six to 18 months, the passenger volumes level off near 
the ·maximum attainable ridership for a given level of service. 
Consequently, on any new service, one could estimate with a 
fair degree of reliability the maximum ridership at the given 
level of service after three to four months of operation. 

Calculation Form 
A form for estimating the ridership according to the 

relationships previously described is shown on Figure 2. Also 
shown on this form is the calculation .for a line having 
30-minute bus service serving 3000 dwelling units, providing a 
coordination with half the other lines and a 20-minute wait for 
the half, and a small, one-way loop at the end of the line serving 
approximately 20% of the residents within one-quarter mile 
walking distance of the line. The result of this calculation 
indicates for these conditions an average transit trip rate of 36.4 
trips per dwelling unit located within one-quarter mile walking 
distance of this line. 
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Conclusion 

By use of this technique, the appropriate curves on Figure 1 
and the form on Figure 2, one can very quickly estimate the 
ridership on a line with a reasonable degree of accuracy. One is 

Figure 2 

CALCULATION FORM AND SAMPLE ESTIMATE 

1 2 3 4 5 6 7 

D. U.'s Peak Annual 

Within¼ Bus Headway Circuity Transfer Period Trips= 
32 · col's 

Line Mile Walk Headway Factor Factor Factor Factor 1-3·4·5·6 

1 3000 30 min. 1.20 1.17 · 0.90 0.90 109,170 

not required to utilize sophisticated mathematical models which 
only arc understood by the user and only vaguely described to 
the decision maker . However, one is required to know the 
characteristics of small city bus systems, the number and 
characteristics of dwelling units to be served and to use 
judgment. 

This technique can then be used by the transportation planner 
in developing or improving a transit system and then left with 
the local transit agency operating people for their continual 
monitoring and improving the system. Since the data presented 
here have come from only a few small city transit systems 
in the Pacific Northwest and some of the characteristics 
from a limited number of demonstration projects in the United 
States, it is hoped that others with similar data will add to this 
data to further strengthen the technique and logic behind it, or 
modify it where necessary. 

Also, because of the variation in trip making, I believe a 
range of at least plus or minus 10% of the final result be 
stated when estimating the effect of a change in service. In this 
manner, it becomes apparent to others that these estimates are 
not precise but are a realistic range based on the characteristics 
of the area being served by public transportation. 

Questions - XIV 

1. Do you think that the proposed procedure is a valid 
estimating technique? Why? 

2. Are there other factors that should be included in 
the procedure? What are they? 

3. What is the effect of being off in an estimate by 50%? 

4. Would this procedure be applicable in a larger city? 



SESSION XV: EVALUATION OF PUBLIC 
TRANSPORTATION ALTERNATIVES 

Objectives of Session XV 

Describe methods of evaluating public transporta
tion alternatives 

Describe the factors and criteria that need to be 
included in the evaluation 

Indicate the importance of non-monetary factors in 
the evaluation process 

Synposis of Session XV 

Sessions XV and XVI discuss the evaluation and decision 
making process in public transportation. Both the methodology 
and criteria used to evaluate alternatives are presented. The 
difficulty oi quantifying non-monetary factor.s are emphasized 
as is the fact that there is no standard evaluation technique. 
The cost effectiveness approach is presented as an accepted 
procedure. 
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SESSION XV 
EVALUATION OF PUBLIC TRA.i~SPORTATION ALTERNATIVES 

1. Introduction 

In the past, evaluation of public transportation projects 
were mainly highway-related and fell under various 
public works, civil engineering-oriented agencies. 
Evidence of this exists today in the makeup of public 
agency organizations of many smaller municipalities. 
With the advent of "3C" procedures for urban transporta
tion planning, the transportation discipline began to 
focus on coordinated planning and multi-disciplinary 
concerns. Since then, bitter lessons have taught not 
only the engineer, but the local official and federal 
government that environmental impacts, social and 
neighborhood disruptions, and economic impacts of 
transportation projects are meaningful and necessary 
considerations in evaluation. In short, the engineer 
can no longer develop and in effect, decide which alter
native is to be adopted. His role has evolved to a 
consulting role in which he still develops alternatives 
but goes farther in examining and clarifying the issues, 
involved with each alternative for the real decision
makers. Now, the burden of decision is on the citizens 
and their elected officials of a community. 

It is important to realize that an evaluation process, 
while systematic, is not entirely technical in nature 
and therefore has many variations. One of the major 
reasons is the fact that all urban areas (and their 
component parts) which exhibit similar transportation 
problems and have similar goals do not have exactly 
the same conditions of political institutions, land use, 
required system size, etc. There is no standard 
evaluation process. As Deen and Skinner (1) state, 
evaluation is "a process of adapting existing work to 
suit the particular needs of the study in question." 

There is an increased emphasis to consider all transport 
modes in providing transportation systems as evidenced 
by recent U.S. DOT policy on LRT systems. More impor
tantly, federal regulations (2) on major urban mass 
transportation investments (also called the "Alternatives 
Analysis Requirement") specify that: 

" ... any metropolitan area w~ich intends to apply 
for Federal assistance for a major mass transporta
tion investment must undertake an analysis of trans
portation alternatives with regard to any corridors 
in which fixed guideway facilities have been pro
posed for implementation. The analysis should con
sider a range of alternatives, including improve
ments involving better management and operation of 
the existing street and highway network e.g., through 
provision of reserved lanes for buses and other high 
occupancy vehicles. 

This analysis should assess each alternative's capital 
and operating costs; ridership attraction; capital 
and operating efficiency and productivity; effects 
on modal choice, level of automobile use, environ
mental impacts and energy consumption; impact on 
land use and development patterns; extent of neighbor-
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hood disruption and d ispla~ement; job creation impact; 
and such other factors as are considered important 
by the local community. 

The analy sis should also compare the relative costs 
and effectiveness of each alternative, where effec
tiveness is measured by the degree to which the alter
native meets the locality's transportation needs, 
promotes its social, economic , environmental and 
urban development goals, and supports national aims 
and objectives. 

As part of the anal y sis of alternatives, a draft 
Environmental Impact Statement shall be prepared 
jointly by UMTA and the applicant in accordance with 
published g uidelines." 

Equally important considerations for fixed guideway 
systems are: 

Consistency with an area's long-range plan and 
goals. 

Requir ed incremental or staged development. 

Required TSM actions to enhance the s y stem. 

Necessary public involvement in the alternatives 
analysis' process. 

These regulations clearly reflect the inadequacy of 
evaluating alternatives by cost analyses alone. 

Many of the actions required by federal regulations for 
major investments can be applicable to evaluation of 
other lower cost systems. However, the success 
(economic, social, goal attainment, etc .) of a system 
becomes much more critical with high initial and 
operating investments/ commitments. Washington Metrorail 
(RRT) capital costs, for example, may be as high as 
$5 bil lion for a 98 mile system. Even with Federal 
support, the cost to local governments is quite substan
tial in relation to their operating budgets. And the 
demand for federa l monies is increasing. 

This session is a general overview of developing alter
natives for public transportation systems. Session XVI 
describes the decisionmaking process involved in select
ing a particular system. While these topics are dis
cussed separately, they are not in reality, mutually 
exclusive processes. 

Goals, Objectives, Criteria, and Standards 

These are essential elements in alternatives evaluation 
and urban transportation planning. Their def initions and 
interrelationships are described below, 

a. Goals 

Goals are idealized ends or aims toward which individuals, 
urban areas, businesses, etc. strive. Goals are va lue 
based statements, e.g . "to enable persons and goods to 
move safely, efficiently, and economically, maki ng them 
vague and general. This in turn, makes it difficult to 
measu~e now well they are being achieved. Goals for 
urbanized areas are a product of long-range planning 
efforts. 
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b. Objectives 

Objectives are derived from goals. They are more 
specific statements of desired results of projects or 
services intended to reach a goal. These statements 
also suggest criteria (measures and tests) which can be 
used to determine the extent of attaining an objective. 
For example, an objective which intends to meet the goal 
ensuring social and physical welfare of citizens is to 
provide elderly and handicapped persons with access to 
a community's medical and social services. Objectives 
should be attainable by representing some measurable 
achievement. This is not always the case unfortunately. 
Many objectives are subjective in nature, particularly 
those dealing with community values a nd aesthetics. 

c. Criteria 

Criteria are the rules, measures, and tests which indicate 
how well objectives are attained. They indicate how 
well each alternative can meet particular objectives. 
Criteria for measuring subjective objectives are diffi
cult to define, and must be estimated by basically 
qualitative criteria. An example of a criterion is 
"the number or percentage of elderly and handicapped 
served by a transit system." 

d. Standards 

A standard is a certain value of a criterion which sets 
a lP.vel of acceptability. For example, in the criterion 
"at least 85 % of the elderly and handicapped must have 
access to social services," the value of 85 % sets a 
standard. 

The purpose of these elements in evaluation is to better 
understand how various alternatives relate to an urban 
community's goals by analyzing more understandable 
elements such as criteria. However, while these elements 
mi ght be quantified, the effort to do so can be quite 
complex. 

3. Evaluation Method 

As stated previously, there is no standard method for 
e valuating alternatives. There are, however, basic 
stages of evaluation as given in ~able XV-1. 

The emphasis of this discussion is on crite ria, identi
fied in Stages 1 through 4 rather than detailed analy
sis techniques. 
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5 

Table XV-1. Evaluation Stages 

Alternatives Activities 

) 100 Opportunity 
search 

25-100 Mapping, 
sketch 
planning 

10-25 Initial public 
involvement 

Refined sketch 
planning 

3-10 Detailed 

1 

Source: Ref. 1 

evaluation 
Public involve

ment 

Policy deter
mination 

Participants 

Indivtdual 
planner 

Technical staf,: 

Technical staff 
Officials 
Citizens 

Technical staf.: 
Officials 
Citizens 

Offic ials 
Citizens 

a. Identification of Alternatives 

Alternatives should meet objectives which reflect goals 
of an urban area. In any evaluation, information on 
existing conditions of the urban area must be available. 
These conditions include: 

Population characteristics 

Land use characteristics 

Existing transportation facilities and services 

Travel characteristics 

Institutional factors 

Resource availability 

Identifying alternatives at this stage is keyed primarily 
on the type of area and service needs. For example, the 
system may be intended to serve only one major corridor 
or several, or a whole region consisting of a CBD, 
several major corrj~ors, and their surrounding areas. A 
service objective· may be to provide primarily expre·ss 
line-haul transit service in a corridor. For a small urban 
area, one objective might be to provide a low cost limited 
route transit system. The service needs and require
ments of each area type suggest different systems. 

For major urban areas, the number of conceivable alter
natives is very large. This is due to the availability 
of various modal technologies (LRT, RRT, conventional 
bus, preferential bus facilities, paratransit, etc.), 
the range in possib le investments, TSM strategies, and 
market characteristics. For smaller areas, the number 
of feasible alternatives is often more limited. Figure 
XV-1 shows the suitability of various moilal systems 
related to downtown size of a city. 
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As indicated in the Figure, there is considerable over
lap in suitable modes for large urban areas. While 
paratransit is not shown, many of its basic t ype s can 
and do serve all urban areas. It is quite important 
to r ealize that the purpose of an evaluation of alter
native s is not to determine whe ther a mode will work, 
but which mode or combination of modes, treatme nts, 
institutional arrangements (brokerage concept) , etc. 
will work b e st. 
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During Stage 1, the planner sketches alternative systems 
on a base map showing major physical, social, economic, 
land use, etc. factors. As Deen and Skinner (1) state: 

"In preparing the sketches the planner must simul
taneously be accepting some and rejecting countless 
others based on his knowledge of cost, performance, 
demand and other factors which are important. Clearly, 
he will look for opportunities to use surface right. 
of ways instead of tunneling, other things being equal; 
he will try to serve, for example, high activity 
centers versus low density areas. He will sketch 
alternatives that are within the operating limits 
(e.g. grades, curvature and general capacity limits 
and so forth) of the v arious technologies." 

The null or do-nothing alternative would usually be 
included. 

b. Narrowing Process (Stages 2 through 4) 

As the evaluation process moves forward, alternatives 
are eliminated or modified, with little detailed analy
sis at first. Public involvement increases as the 
number of alternatives grows smalle r. 

It is at these stages wherein criteria to compare and 
evaluate alternative s grows progressively more detailed. 
There are two important aspects of criteria in evalua
tion: their nature and number. In combination, these 
aspects can make the results of the analysis of numerous 
alternatives ver y difficult to judge by citizens and 
public officials. 

Major categories of criteria are: 

Transportation service and usage 

Economic impacts 

Community and social impacts 

Environmental and aesthetic impacts 

Institutional impacts 
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Table X.V-2. Alternatives Criteria 

OPERATIONAL IMPACTS 

MET WORI( FA C ILITY SERVICE BY MOOE 
NETWORK IN TEGRATION SH,:,,:tT RUN OPERATING ACCES SIBILIT Y USER GOODS 
SYSTEM OPERATION CONDIT IONS PUBLIC SER VICES TOTAL TRIP SPEED GOODS OISTR'SL'TION 
EF"HCT ON ARTERIAL LONG RUN OPERATltlG JOBS TRAVEL TINE rREIGHT COSTS 

AND LOCAL STREET CONDITIONS RECRE ATION TRIP L ENGT H DELIVERY SERVICES 
SYSTEMS RELATION TO F"UTURE COMMERCIAL INDUSTRY ACCIDENT RECORD TERMINA L LOCATION 

SAFETY TECHNOLOGY PLANS CHURCHES OPERATING COST AND OPE RATION 
AN:> DEVELOPMENT MED ICAL TRIP RELIABILITY 

SAFETY SHOPPING COMFORT, CONVENIENCE, 

MODAL COORDINATION CUL TUR AL 6 OTHER QUALITATIVE 
FRIENDS FACTORS 
RELATIVES LEVEL OF SERVICE 
SOCIAL SE RVICES USAGE 

PARKING 

ACTIVITY OIST RI B UT10N H.!P ACT S 

LAND USE DE VELOPMENT TYPE DEVELOPM EN T OPPORTUNITIES 

PARK LAND POPULATI ON JOINT CEVELOPMENT 
OP E N SPAC E EMPLOYMENT SHORT TERM 
RESIDENTIA L IN DUS TRY LONG TERM 
COMMERCIAL PRC.CUC TION REZONING 
INDUSTRIA L MARKETS CAPITAL PRO GRAM 
l~STlTUTIOrlAL 

MONf. T ARY IMPACTS 

AGENCY COSTS USER COSTS NEIGHBORHOOD COSTS COMMUNITY COSTS DIS?LACEE COSTS 

Rl~HT -OF - 'Ii AY OPERATING PROP[F,IT Y VALUES INCOME REPLACEMENT COS TS 
CONSTRUCTION MAINTENANCE REN TS PRODUCT! ON VA L U E MORTGAGES ANO 
AUXILIARY F'ACILITIES PARKING ASSESSMENTS JOBS INVESTMENTS 
REPL.ACHENT HCAJS!NG IN SURANCE TAXES ASSESSMENT, TAX E S RENTS 

REPLACEMENT OF ACC lDE NT POLLUTION PRO VISION OF SERI/ICES TITL E F E E S 
FAC Il l TIES T U.,1,E BLIGHT REG IONAL ECONOMY MOVING EXPENSES 

MAINTENAt4CE FARES ACCESSIBILI TY CLIENTELE LOSS 
REVENUE SOUR CE S OR GA t N 

RELOCA TI ON SERVtCE S 
COST or CAPITAL 

SOC I AL I MPACTS 

CO~MUNITY BOUtoDARtES CCMMUUIT'Y' CHARACT ER COMMUNITY FUNCTION COMM UNITY ECONOMY CO,,,MUN!TY ACCESSIBILITY 

RELIGIOUS COH ESION ANO STABILITY SAFETY HOUSING SUP PLY CHURCH 
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?LANT L IFE 
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source : Ref. 4 
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Even more difficult is the comparison of alternatives, 
particularly in identifying a technique to compare 
alternatives based on qualitative criteria. Input 
from the public is also required, Previously, the 
indicator of the worth of an alternative was the 
benefit/cost ratio. Benefit/cost analysis placed 
various criteria on a common dollar basis. Then, the 
alternative with the highest ratio was recommended 
or approved. 

Benefit/cost information is still used as one input in 
the evaluation process. Table XV-3 is a summary of 
the Alternative Systems Comparisons recently conducted 
by the Denver Regional Transit District (4). The 
evaluation reviewed five systems in addition to the 
baseline bus system. The light rail alternative, al
though having a lower benefit/cost ratio than other fixed 
rail guideway systems was selected by Denver but was 
rejected by UMTA (See Session XVI). In addition to 
cost, the table indicates some of the other factors 
that Denver considered important in the evaluation. 
These factors largely included the percentage of popu
lation, transit dependents and employment within a 40 
minute transit travel time of various activities. 

Table XV-3. Alternative System Comparisons 

Base- Advanced Light 
line Bus Rail CRT ART ORT 

Miles of Ex clusive 
Right of Way a 70 7'.' 46 80 93 

Fleet Size 
Rapid transit vehicles 745 2'.'20 105 t,:.; 816 
Background bus ~u~ 801 t;'i9 794 ~71 651 

Cost($ millions. yr. 2000) 
Total capital 1C.i 1,125 1,'·, b 1,027 1,1!" ~ 1,769 
Annual operating :;4 :\ 79.6 •' • .~l 48.2 L-7.:J 63.4 

Patronage· yr. 2000 
(«Jaily ; thousands) 

Line-haul e 157 i-:J!) 146 2f' 1 284 
Total 11.;, 425 t:-~ ~ 424 ,!{'l: 496 

Capital Cost Per Mile 
(S millions) 0 16.0 2:".'1 22.4 ·,R.6 19.0 

l 
------ -··- --- --t---

System Ope:rating Cost 
Per Trip I ,49 .60 .3!.J .36 .. ,u .4 1 ,-- ·. -~-- -

Operating Cost Per 
Linc-Haul Trip I Q L ___ .91 .42 .35 .33 .41 

Percent of Popu lation Within ! 
40 minutes of transit travel 

I 
time of activity centers 

Centra l Urban Centers ~' l ) 35 :;5 30 ,w 40 
Suburban Centers , 20 I 20 25 30 30 

Percent of Transit Depcntlents r-
Within 40 minutes tr ;:mst t I travel time of central urban 
activity centers i Low Income Households ---~ 50 :,0 45 ~-.r, 55 

I 
!,{) 70 i 70 65 75 Elderly Populilt ion I 

0-Car Households _l ti., 75 ~o 75 ss 85 
·--·---·-- ----~--

Percent of Employment Within i 
40 minutes transit travel time I 
of rcsid enti:i l nciylihorhootls 

I 
I 

Central Urban Nc1i1hhorh oods I 50 

i 
:,11 55 l,0 60 

Suburban N..:iyhhor hootls i 15 20 30 2G 25 

BENEFIT/COST 1.03 1.15 1.37 1.40 1.16 
~ -

CRT-Conventional Rapid Transit; ART-Automated Rapid 
Transit; ORT-Demand Responsive Transit 

Source: Ref. 4 
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4. 

Placing dollar values on environmental or community 
impacts is extremely difficult at best. Ranking schemes 
in which criteria are assigned some relative weight 
have been suggested. Each alternative is given a 
score based on the relative weights of the criteria and 
a subjective value of their individual impact which is 
used to rank each alternative. While the technique 
provides a single indicator representing relative ranks, 
it involves complex and subjective assessment of each 
criterion. 

A comparison of costs and effectiveness for each alter
native is specified in the alternatives analysis 
requirement (Introduction). A cost-effectiveness 
approach separates costs from the capabilities each 
alternative has in attaining the objectives (effective
ness). The decision-maker can then examine the two 
sets of descriptions of costs and effectiveness and 
select the most appropriate alternative. In this 
fashion, cost-effectiveness reflects the role of the 
engineer as a technician and reinforces the role of 
the decision-maker. 

Cost elements can be relatively simple to identify. 
One report (3) identifies a cost framework as presented 
in Table XV-4. However, the task to quantify these 
elements may be quite difficult, depending mainly on 
the system complexity. 

In order to describe the effectiveness of each alter
native, various criteria (other than cost elements) need 
to be identified and described in some way. In some 
instances, non-technical or non-system considerations 
such as community impact may result in significant 
resistance by concerned groups. Thus, public involve
ment during these stages is essential in the process 
to identify relevant objectives and criteria. 

The output of a cost-effectiveness analysis is two 
sets of descriptions for costs and alternatives 
criteria. It's the responsibility of the decision-maker 
to evaluate and weigh the tradeoffs among/between 
alternatives in arriving at a selection. Ideally, 
the information provided is sufficient to make a 
decision. In weighing the various alternatives, the 
nature of the decision-maker's evaluation is much like 
a ranking technique but in a personal thought context 
rather than an equation format. 

Quite possibly, the decision-maker has considerations 
other than those identified in the analysis. These 
will be discussed in the following session, since for 
the most part, they fall outside of the scope of 
"rigorous" analysis discussed here. 

Summary 

There is no standard technical method in evaluating 
public transportation alternatives. Rather, it is a 
process involving planners, transportation engineers, 
citizens, public officials, etc., striving to identify 
the most promising candidates for decisionmakers to 
examine and select the most appropriate. In an evaluation 
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existing conditions, objectives and criteria must be 
identified and quantified to the extent possible. Costs 
of alternative plans alone no longer suffice. Social 
and environmental considerations for example must be 
evaluated by first identifying objectives/criteria through 
a public participation effort. The state-of-the-art 
suggests that a cost-effectiveness approach is compatible 
with most current evaluation/decision making responsi
bilities. The results of a cost-effectiveness analysis 
should identify and clarify major issues of the proposed 
alternatives for the decision maker. 

Table XV-4. Cost Elements 

INC:IOJ .NCf. 

A.CTl\'1111.S 

f"OMh1NENTS 

INCk.LMlNTAL llkl·AKDOWN 

Centrali:tcd costc; 
Rcsc;1rch and de velopment 
PJ.mnint'. and di: ~ign 
Comtruc.:tion nnd purchases 

Right-of-way 
Purchases 
Relocation 
Lccal fees 

Con~truction 
Traveled way 
Special ~trucu:rcs 
Termina ls ar.cl y:1rds 

Purchases 
Rollin i:: stock 
Specia l cquirmcr.t 

Financ ing charges 
Opi:~,•ticn:; 

1 rnnsport op:rntions 
Enern• cosls (fuel, power) 

M.iterials and equipment 
Durable 
Nondurable 

Vlagcs and benefits 
O\'crhcad 

Safety Services (policing, etc.) 
Materials and Cquipmcnt 

Durables 
Nondurablcs 

Wages and hcnciits 
Overhead 
Accident costs 

Maintenance 
Materials anct equipment 

Durables 
Nondurahlcs 

\\'ar,cs and benefits 
Overhead 

Management anct administration 
Monitoring sys1~m pcn"orm:mce 

Deccntrali1.cJ costs 
Usucos1s 
Op('r:ttions 

Usa~o-bJscd 
Depreciation 
Fuel and oil 
Parking 
Tires 
Jnsurnnce 
Accidents 
1'ime costs 
General us=itc•bascd 

maintenance 
Nonuser costs 

Source: Ref. 3 
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DEPARTMENT OF 
TRANSPORTATION 

Urban Mass Transportation Administration 

MAJOR URBAN MASS TRANSPORTATION 
INVESTMENTS 

Statement of Policy 

The purpose of this notice is to issue 
a Statement of Federal Policy with re
spect to decisions on major urban 1:11ass 
transportation investments assJStPd 
under the Urban Mass Transportation 
Act of 1964, as amended. The need for 
such a Statement has resulted from the 
growing complexity of the UMTA capital 
program and the increasing demands 
placed upon the available funds. 

At the outset of the urban mass trans
portation assistance program in 1964, the 
$75 million annual budget was directed 
toward the preservation of urban tran
sit service in selected cities through the 
conversion of failing private transit com
panies to public ownership. A decade 
later UMTA's annual capital assistance 
budget exceeds $1 billion, and is pri
marily devoted to modernizing existing 
transit properties and constructing new 
transit facilities . Not only has the magni
tude and duration of Federal transit in
vestments increased and changed signifi
cantly but the number of potential re
cipients has grown. The pressure of these 
competing demands requires the Depart
ment of Transportation to ensure that 
the available Federal resources are uti
lized in the most prudent and effective 
manner. 

In the interest of making all urban 
areas aware of the procedures which are 
followed and the issues considered in 
Federal decisions to participate in the 
financing of locally initiated major mass 
transportation investments, the Depart
ment of Transportation is promulgating 
this Statement of Federal Policy. The 
policy represents a process- oriented ap
proach designed to allow each urban area 
to take into account its unique char
acteristics in the planning, design and 
implementation of transportation im
provements. As a condition of eligibility 
for Federal assistance, the policy requires 
that alternative investment strategies be 
considered in order to detP.rmine which 
investment best serves tJ,e locality's 
transportation needs, promotes its social, 
economic, environmental and urbs.n de
velopments goals, and supports nat,onal 
aims and objectives. The policy st:::-esses 
the need to consider combinations of 
transit modes and technologies appro
priate to the service requirements of 
specific corridors, and requires major 
fixed guideway systems to be imple
mented incrementally, with priority given 
to the most immediate needs of the 
locality. 

This Statement of Policy has been 
developed in concert with Federal, State 
and local tranportation and planning 
officials, transit operators, public inter
est groups and other parties potentially 
affected by the Policy. Comments and 
opinions from these diverse groups have 
been sought by UMTA through lndiv!d
dual solicitations, through int.erest 
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groups such as the American Public 
Transit Association (APTA), and 
through two major UMTA-sponsored 
coruultative conferences (Airlie House 
Conference and Hunt Valley Confer
ence). 

The Policy Statement was first Issued 
for public comment on August 1, 1975 
<FR, Vol. 40, No. 149). Sixty-eight re
sponses were received from local, State 
and traruit agencies, metropolitan plan
ning organizatiorJS and other interested 
parties. These comments led to a revi
sion of the Statement and the addition 
of a description of UMTA procedures. By 
spelling out clearly the process by which 
it makes major capital grant decisions, 
UMTA hoped to increase its own ac
countability and add a measure of pre
dictability to the discretionary grant 
award process. 

The revised Statement of Policy was 
discussed at a working conference held 
under the auspices of the Traruportation 
Research Board at Hunt Valley, Mary
land on March 29 through April 1. In 
arriving at this final Statement of 
Policy, UMTA has t aken careful account 
of the views and comments expressed at 
that conference and throughout the 20-
month consult.1:1.tive proc.ess. 

The following significant changes have 
been made from the initially proposed 
text of the Statement as issued in the 
FEDERAL REGISTER on August 1, 1975. 

The section entitled "Extent of Fed
eral-Commitment" which appeared in the 
earlier version of the Policy Statement 
has been deleted. The proposition that 
the Federal Government might provide 
funrling for alternatives which the local 
analysis had determined as not cost-ef
fective ls deemed to be inconsistent with 
the Federal obligation to ensure prudent 
and effective use of the taxpayers' 
money. The Department's policy of con
fining Federal financial support to cost
effective alternatives remains un
changed. 

Review of the comments received in
dicated also the desirability of removing 
certain ambiguities and making certain 
clarifications in the Policy Statement. 
These changes are discussed below. 

1. A number of respondents felt that 
no single overall measure of transporta
tion cost-effectiveness could fully reflect 
all of the significant issues which must 
be considered in reaching responsible 
decisions. A single measure was not the 
intent of the policy. The st?.tement now 
makes it clear that multiple measures of 
cost and of levels of effectiveness should 
be considered, and that effectiveness is 
measured by the degree to which the pro
posed investment meets the locality's 
transportation needs, promotes its social, 
economic, environmental and urban 
development goals, and supports na
tional objectives. 

2. Some comments interpreted the 
emphasis on a short planning horizon as 
a rejection of the concept of comprehen
sive metropolitan planning. The policy 
does not challenge the concept of long 
range planning, and UMTA recognizes 
the need for such planning as a means 
of giving an overall direction to metro-

politan development. However, UMTA 
believes that it 1s not prudent for either 
a locality or the Federal Government to 
make a massive commitment to a fixed 
course o! action for mass transportation 
based solely on the necessarily specu1a
tive projectlorJS that must characterize 
plarJS which target 30 or 25 years in the 
future. Changing social priorities, demo
graphic shifts, environmental concerns, 
accelerated inflation and other un
anticipated developments can drastically 
alter even the most carefully conceived 
long range plarJS. It is desirable there
fore to base immediate investment deci
siorJS on a shorter planning horizon. The 
sections on "Long Range Plan" and "In
cremental Development" now bring out 
more clearly these considerations. 

3. A number of respondents felt that 
a. 10-year horizon for the short term 
analysis was too close in the future to 
permit investments, such as advanced 
acquisition of rights-of-way, that pay 
off only in the long run. These comments 
are well taken. Considering the long lead 
times that are required for most fixed 
guideway projects, a somewhat longer 
planning horizon is justified. The policy 
has now adopted a horizon of up to 15 
years, counting from the time the 
analysis was carried out. Since major 
fixed guideway projects take up to 5-8 
years to complete. this is tantamount to 
a 7-10 year horizon from the d~te of 
initial start-up operation. 

4. Several comments expressed doubt 
about the feasibility of the incr~mental 
approach to transit system impfementa
tion because of the need to offer'lbenefits 
more or less simultaneously to·•the en
tire region. UMTA agrees thlit there 
must be some geographic equity.-in tran
sit development. But the incremAltal ap
proach is not inconsistent with an equi
table distribution of transit benefits. An 
"increment" of the plan may contain a 
package of projects designed to benefit 
an entire metropolitan area. For exam
ple, the initial "increment" of Jihe plan ' 
may include express bus service in ex
clusive lanes, new fringe parking facili
ties, improved feeder services in subur
ban communities, as well as the first lo
calized segment of a fixed g_uideway 
system. n 

5. The original conception of requir
ing Transportation System Management 
improvements in the operation of the 
existing transportation system as an al
ternative to the construction of new 
facilities was felt by many observers to 
be too confining. The policy now dis
tinguishes between two concepts: the 
need t.o assess the potential of low-cost 
alternatives <e-i:-. express bus service in 
reserved lanes) as a discrete option to 
more capital intensive alternatives; and 
the need to employ various types o! 
Transportation System Management ac
tions to support and complement (but 
not substitute for) the proposed fixed 
guideway investment. 

6. A more precise definition of a "ma
jor urban mass transportation invest
ment" was urged by several respondents. 
This point has been clarified by bringing 
under the coverjl.ge of the policy all proJ-
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ects involving new construction or ex
tension o! existing fixed guldeway 6YS
tems, except projects Identified by UMTA 
as part o! a demonstration program 
<such a.s the proposed "Downtown People 
Mover" demonstrations). Projects in
volving rehabilltation or modernization 
of existing facilities are not within the 
scope of the alternatives analysis re
quirement. Fixed facilities by nature o! 
their permanence and irreversibility have 
potentially the greatest impact upon the 
urban area in terms of land use, finan
cial burden, and urban growth . Decisions 
concerning construction of new fixed 
facilities, therefore, deserve particular 
care, regardless of their financial scope. 

7. Questions were raised concerning 
the relationship of the Environmental 
Impact Assessment to the analysis of al
ternatives. The Policy now explicitly in
tegrates the t'l'vo processes and calls for 
the circulation of a final Environment.al 
Impact Statement prior to a decision on 
the award of the preliminary engineering 
grant. 

Issued in Washington, D .C. on Sep
tember 9, 1976. 

WILLIAM T . COLEMAN, Jr., 
Secretar11. 

F EDERAL POLICY ON ASS I S TANCE FOR MA
JOR URBAN MASS TRANSPORTATION IN
VESTMENTS 

Since the beginning of this decade, the 
F ederal Government has provided an in
creasing share of the Nation's capital in
vestment In urban mass transportation. 
In the _years ahead, as more and more 
communities seek Federal financial aid 
to improve and expand their ma..<;S trans
porta tlon systems, It is more essential 
than ever that Federal funds be effec
tively aP.d efficiently utilized. 

Since each metropolitan area has di!
fering ·• .characteristics, F ederal mass 
transportation a.."5 is t.ance cannot be 
based on standardized prescriptions. 
Rather, 'Federal support should be flex
ible, reJying heavily on local ablllt:t t.o 
assess present and anticipated transpor
tation needs, Identify and evaluate alter
native .opportunities for Improvement, 
~nd initiate needed actions. 

The F ederal Government does, how
ever, have a strong Interest in ensuring 
that Federal funds available for mass 
transport.a tion investments be used pru
dently and with maximum effectiveness. 
While there are no simple or standard 
procedures that will guarantee this out
come, a careful and sys tematic evalua
tion of the implications of alt.ernative 
courses of action in adva nce of a Federal 
commitment should improve the quality 
of decisions. To this end and analysis of 
transportation alternatives and the fil
ing of a final Environmental Impact 
Statement will be required as a condition 
of eligibility for Federal assistance for 
a major mass tran.~portation investment. 
Federal support will be avail able only for 
those alternatives ·which the analys is has 
demonstrated to be cost-effective, where 
effectiveness 1s measured by the degree to 
which an alternative meets the locality's 
transportation needs, promotes its social, 
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economic, environmental and urban de
velopment goals, and supports national 
alms and objectives. 

A major mass transportation invest
ment for purposes o! this Statement 1s 
any project which involves new con
struction or extension of a fixed guide
way system (rapid rail, light rail, com
muter rail, automated guldeway transit) 
or a busway, except where such project 
is detennined by the Administrator to be 
of importance as a demonstration of ad
vanced technology. Rehabilitation and 
modernization projects are not included 
in the scope of this definition. 

The analvsis of alternatives shall be 
carried out-as part of a comprehensive 
transportation planning process in ac
cordance with the following principles: 

A. LONG RA:t,;GE PLAN 

Proposals for major mass transporta
tion investments shall be consistent with 
an urban area's comprehensive long 
range plan which articulates the over
all direction for metropolitan develop
ment and identifies major transportation 
corridors. 

The long range plan should reflect an 
awareness that different levels and types 
of transportation service may be needed 
in different portions of the metropolitan 
area. Each major corridor should be con
sidered individually to determine the 
level and type of service that will best 
meet its projected requirements. 

The long range plan should further 
recognize the need for local community
level transit service a.s well as for ex
press line-haul connections that fosl>el" 
region-wide accessibility. 

As an example, a comprehensive trans
portation.plan may call for the construc
tion of a rail rapid transit line in a cor
ridor of heavy demand, a "people mover" 
to fac!l!tate local circulation in the cen
tral business district, a light rail network 
or busways to serve int.ermediate capac
ity corridors in the lower density por
tions of the metropolitan area, and fleets 
of fixed route buses and flexibly routed 
paratransit vehicles acting as feeders and 
<listributors to the higher capacity line
haul systeins and providing neighbor
hood circulation service In the local com
munities within the metropolitan region. 

The long range plan should be reas
sessed and revised periodically as part 
of a continuing transportatio".l planning 
process to reflect changes in local goals, 
priorities and long range forecasts; to re
spond to new land development and trav
el patterns; ~o adapt t.:> new technologies 
as they are developed; and to adjust to 
the impact of previously implemented 
actions. 

B. IhCRE~ENTAL DEVELOPMENT 

Where an area's comprehensive long 
range transportation plan calls for the 
creation of a fixed guldeway system, the 
system should be proposed for imple
mentation incrementally. Initial seg
ments of the syst.em should be proposed 
in corridors which can justify the need 
for fixed guideway service v,,ith!n 15 years 
of the date of the analysis. Each segment 
should be capable of justification on it& 
own merits. 
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Corridors which cannot justi!y fixed 
guldeway transit service within 15 years 
of the date o! the analysis should be pro
vided with levels and types or 
6ervice appropriate to their needs, 
with the level o! service being 
progressively upgraded as demand 
develops. Incremental developmental 
aims to ensure that high priority corri
dors receive initial attention; that ap
propriate balance ls maintained between 
the transportation requirements of the 
entire region and those of local co::nmu
nities within the region, and between long 
range and short range needs for trans
portation improvements; that flexibility 
1s preserved to respond to changing tech
nology, land use patterns and gro"1"11th ob
jectives; and that the fiscal burden ls 
spread over a long period of time. 

C. EVALUATION OF ALTERNATn'ES 

In the interest of improving the qual
ity of the local planning and investment 
decisions. any metropolitan area which 
intends t.o apply for Federal assistance 
for a major mass transportation invest
ment must undertake an analysis of 
transportation alternatives with regard 
to any corridors in which fixed guideway 
facilities have been proposed for im
plementation. The analysis should con
facilities have been proposed for im
sider a range of alternatives, including 
improvements involving better manage
ment and operation of the existing 
street and highway network e.g., through 
provision of reserved lanes for buses and 
other high occupancy vehicles. 

This analysis should assess each al- . 
ternative's capital and operating costs; 
ridership attraction; capital and oper
ating efficiency and productivity; effects 
on modal choice, level of automobile use. 
environmental impacts and energy con
sumption; impact on land use and de
velopment patterns; extent of neighbor
hood disruption and displacement; Job 
creation impact; and such other factors 
as are considered important by the local 
community. 

The analysis should also compare the 
relative costs and effectiveness o! each 
alternative, where et!ectiveness ls meas
ured by the degree to which· the alter
native meets the locality's transportation 
needs, promotes Its social, economic, en
vironmental and urban development 
goals, and supports national aims and 
objectives. 
· As part o! the analysis of alterna
tives, a draft Environmental Impact 
Statement shall be prepared jointly by 
UMTA and the applicant In accordance 
with published guidelines. 

D. TRANSPORTATION SYSTEM MANAGEMENT 

Plans for a fixed guldeway project 
should include trarn;portat!on system 
management (TSM) actions to enhance 
the project's accessibility and conven
ience and · to improve the quality of 
transportation service in other parts of 
the metropolitan area which will not 
be served by the fixed guideway project. 
Supportive TSM act.ions shall include the 
provision of adequate bus and paratran
sit feeder services and parking fac!lltles 
at transit stations, and may include 
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other measures aimed at Increasing 
transit ridership and reducing unneces
sary use of private automobiles within 
the transit corridor. 

E . PUBLIC INVOLVEMENT 

There should be full opportunity for 
the timely involvement of the public, 
local elected officials, and all levels of 
government in the alternatives analysis 
process. This involvement should be ini
tiated early, so that all affected groups 
have an opportunity to influence the 
process in a timely and constructive 
fashion, particularly as to the alterna
tives to be considered, measures of ef
fectiveness to be used, actions to be taken 
to minimize or avoid adverse effects and 
priority actions for implementation. 

After completion of the draft Environ
mental Impact Statement a formal pub
lic hearing shall be held as required by 
the Urban Mass Transportation Act of 
1964, covering both the analysis of al
ternatives and the draft Environmental 
Impact Statement. 

PROCEDURES 

This section states the procedures 
which UMTA will normally follow in re
viewing the alternatives analysis, in im
plementing the Environmental Impact 
Statement requirement of the National 
Environmental Policy Act of 1969, and in 
making funding commitments to sup
port major mass transportation invest
ments. 

1. The Initial phase of the alternatives 
analysis process shall involve a prelim
inary analysis leading to the development 
of a citizen involvement mechanism, the 
choice of appropriate demand forecasting 
techniques and cost-effectiveness analy
sis methodology, the designation of a 
priority corrldor(s), and the selection of 
a small set of promising transportation 
alternatives for analysis. UMTA must 
concur in these elements of analysis be
fore the applicant may proceed w1th a 
detailed evaluation of the alternatives. 

2. After obtaining UMTA's concur
rence, the appllcant shall proceed wlth 
the alternatives analysis and the prep
s.ration of a proposed draft Environ
mental Impact Statement (EIS). The 

NOTICES 

proposed draft EIS shall be combined 1n 
a single document with the results of the 
alternatives analysis and shall be pre
pared jointly by UMTA and the appli
cant in accordance with published UMTA 
guidelines. Each alternative selected for 
study shall be presented at the same level 
of detail. · 

The applicant shall designate, 1n a sep
arate document to be submitted simul
taneously, the preferred cost-effective 
alternative which he recommends for 
implementation, and state a rationale 
for his choice. The recommended al
ternative shall be described in tenns of 
its corridor location, length of initial 
segment Cs), technology, horizontal and 
vertical alignment, grade separation, 
station location and other relevant fac
tors. This document shall clearly state 
that any recommendation Is solely that 
of the applicant and that UMTA's judg
ment is reserved until the environmental 
process is complete. 

Upon receipt o! the combined alterna
tives analysis and proposed draft En
vironmental Impact Statement, UMTA 
will undertake a review of the document 
to ensure that the analysis has been car
ried out in conformance with UMTA 
policy and UMTA guidelines. This re,iew 
will normally be completed within 90 
days of the receipt of the draft alterna
tives analysis and proposed draft EIS. 

4. After the consolidated alternatives 
analysis and proposed draft Environ
mental Impact Statement has been found 
in conformance with UMTA guidelines, 
UMTA will circulate it for comment. 
During the circulation period the appli
cant will hold a public hearing on the 
document and may, at applicant's 
option, include in such bearing consid
eration of any application for a grant for 
preliminary engineering on the appli
cant's pre!erred alternative. 

· 5. At the end o! the circulation period 
UMTA and the applicant will .address the 
questions and comments received, cor
rect any deficiencies in the analysis, and 
begin preparation of a final Environ
mental Impact Statement on a recom
mended alternative. The final EIS shall 
be prepared at the same level of detan 83 
the draft EIS. 

The final Environmental Impact 
Statement may also incorporate UMTA's 
decision with respect to a preliminary en
gineering grant, subject to the condi
tion o! satisfactory completion of the 30-
day circulation period required for the 
final Environmental Impact Statement. 
This decision will be based upon a com
parison of projects emerging from the al
terna tlves analysis process. 

UMTA may admit projects Into pre
llmina.q engineering whose combined 
cost exceeds available Federal contract 
authority. This will be done in anticipa
tion of any o! several possibilities: the 
withdrawal of projects as a result of 
changing l0cal priorities; a l0cal de
c ision to use non-Federal resources to 
finance more than 20 percent of total 
cost ; or changing conditions such as the 
availability of detailed cost estimates 
which might lead to a later deeislon that 
a particular project cannot be Federally 
financed. 

6. During the execution of preliminary 
engineering, the applicant will be ex
pected to complete all the steps whlch 
must precede a full Federal co=ltment 
of capital grant funds to the project. 
These steps include providing evidence of 
firm commitment of the non-Federal 
capital share, providing evidence of 
St.ate and/ or .local consensus regarding 
the financing of operating deficits, and 
planning for and gaining financial com
mitment to necessary supportive actions 
to promote effective utilization of the 
proposed fixed guideway system. 

7. Upon completion of the preliminary 
engineering phase, the applicant may 
prepare a capital grant application for 
the construction <including final engi
n eering and right of way acquisition) of 
the proposed project, and shall hold a. 
public hearing thereon_ 

8. A definite funding commitment by 
UMTA for construction 1n a specific dol- • 
lar amount will be ma.de upon review 
of the capital grant application, the 
transcript of the public hearing and the 
detailed cost estimates emerging from 
preliminary engineering. The declsion 
will be based upon a comparison of proj
ects then pen~. 

[FR Doc.76--:l7667 Filed 9-21-76; 8 :45 a.m) 
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Questions i 
1. Do you favor this Federal P licy with regard to major 

transportation investments? Why? 

2. What drawbacks if any do you see in carrying out this 
policy? 

3. Does the policy overlook important evaluation factors 
or criteria? What are they? 

4. Should the policy apply to smaller urban areas? 
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SESSION XVI: THE DECISION MAKING PROCESS 

Objectives of Session XVI 

To point out the primary focal points of decision 
making and what factors are considered in the 
process 

To stress the importance of the non-technical 
issues 

Synopsis of Session XVI 

This session provides a broad discussion of how decisions 
concerning public transportation get made, who makes them, and 
what are their motivating factors. 
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Introduction 

SESSION XVI 
THE DECISION MAKING ,PROCESS 

How do major decisions concerning public transportation 
get made? Who decides what type of system will be 
implemented, where will service be provided, what will 
the fares be, who will finance the system? To what 
extent does the information on alternatives developed 
in the preceeding chapter enter into the decision 
making process? It is clear that there is no single 
or universal answer to these questions. Decisions on 
major p ublic transportation investments or policies are 
made by different means in different jurisdictions . 
However, there are some common denominators in the 
decision making process and these are dealt with in 
this session. 

2. Decision Making Process 

Decision makers like to have all the "facts" in front of 
them before they make a decision. However, in dealing 
with public transportation, there are few facts but many 
professional judgements based upon an assumed set of 
circumstances. Nevertheless, a v~st array of information 
on alternative actions or policies is an essential to 
the decision making process. It may be used or it may 
be ignored. Certain data may be weighed more heavily 
than others. What has emerged in recent years is that 
the role of the professional transportation planner or 
engineer is to develop the characteristics, impacts, and 
effects of various alternatives and then to allow the 
decision makers to select a particular system or policy. 
Thus, the decision making process may be considered more 
a political one than a technical one. 

a. Decision Makers 

Decision makers can be grouped into four broad cate
gories; namely, local transit authorities, local 
elected officials, and state and federal legislative 
or administrative officials. 

1) Transit Authorities. The local transit author
ity has the responsibility for formulating the public 
transportation needs, evaluating alternatives, and 
recommending a system, and system financing. It is 
the Board of Directors of the authority which makes 
the decisions. 

2) Local elected officals acting independently 
or in the form of a regional association, i.e. the 
MPO generally act as the citizen's representative in 
the decision making process. 

In some instances, the decisions of local officials 
must be approved by the citizens by means of a public 
referendum, particularly when new financing is 
involved. Thus, the citizens in the San Francisco Bay 
area approved BART in 1962 (1) ,· those in Washingtoi:i,, 
D.C. approved Metro in 1968, while Los Angeles res1dent:1 
have several times voted against a fixed rail system. 
Local approval of major transportation investments is 
a key step in the decision making process. Citizen 
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participation should be solicited at all times in the 
decision making process. 

3) State Legislature. In some cases, state approval 
may be needed if new authority is necessary to tax in 
order to finance the system or if the state is to pro
vide major financial inputs. Thus, in BART's case, the 
Californi a l egislature came to BART's rescue on several 
occasions when it seemed that the s ys tem would be 
halted for lack of funds. 

4) Federal. Where federal discretionary funding 
is involved as is usually the case, then approval at 
~he UMTA Administrator's level and perhaps at the 
Secretarial level will be needed to obtain long term 
funding commitments. This latter commitment has 
become increasingly important for fixed guideway systems 
where major federal investments are involved. As a 
general rule, the more money that is required from 
the federal government, the larger the federal role in 
the decision making process. 

When Denver wanted to build a $753 million, 22 mile light 
rail system, their application was turned down by UMTA. 
They were told that UMTA believed that an improved bus 
s y stem was adequate for the area's transit needs. UMTA 
has committed $100-$200 million in improved bus services 
and Denver is reassessing its long term transit develop
ment options (2). 

S;) The Judicial System. The courts are playing an 
increasing l y strong role in deci d ing major transporta
tion questions. In general , this is in response t0 law 
suits questioning whether state and federal laws are be
ing faithfully carried out especially those pertaining 
to environmental matters. Very often the judicial 
process results in lengthy delays, rather than in 
reversals of decisions, although in some cases, the 
delays do cause major system changes or modifications. 

b. Motivating Factors 

The various parties to the decision making process each 
have their own viewpoints and motives on which they base 
their decision. The local tr~n3 i~ authority is 
generally interested in providing adequate public trans
portation serv ices. However, there may be equally 
strong underlying motives. Like early freeway builders, 
many of the transit authorities are convinced that 
"monumental" fixed guideway systems are a must for their 
urban area regardless of cost. Such systems have much 
more "glamour " than less expensive but perhaps equally 
adequate express bus systems. 

Fixed guideway systems provide more than glamour for an 
urban area. They signify large influxes of money into 
the local economy especially from the Federal govern
ment. This means high employment in the construction 
industry and major contracts for engineering and archi
tectural firms. Fixed guideway systems add prestige to 
a city. The Paris, London, Moscow, Montreal, Mexico City 
and San Francisco subway systems are world famous. Few 
people on the other hand point with pride to an express 
bus system. 

XVI-2 



Citizens have many viewpoints and their actions are 
often governed emotionally by current issues. Thus, 
when freeways and the environment became an issue in 
the 1960's, there was a great deal of support for fixed 
guideway public transportation. Of course, at that 
time, the cost consequences were not fully understood 
or were not presented. In more recent years, economic 
and cost issues have become much more important and a 
discerning public is carefully examining the alternative3 
and placing heavy emphasis on pocket book issues. Like
wise, local officials, faced with a multitude of com
peting needs are becoming very cognizant of transit 
decisions which affect their budgets. 

At the state and federal level, primary emphasis is 
being placed on holding down costs in order to make more 
efficient use of the limited available funds. For 
example, it is doubtiul if Washington, D. C. would be 
developing as extensive a rail system as it is if it 
were not the nation's capital and a showcase. How
ever, the justification for major fixed investments is 
becoming more structured and the opportunity for 
political influence may be lessening . 

c. Time Implications 

The amount of time it takes to plan, design, and con
struct a public transportation system is playing a more 
important role in the decision making process. Both 
BART and Metro were over twenty years in the process 
before the first train began to run. Over this lengthy 
period of time, conditions change and both the citizens 
and the politicians have a tendency to change their 
minds. In many instances, the technology may have 
improved and what was appropriate in 1965 may no longer 
be so in 1977. Likewise, social, environmental, and 
economic values change and decisions change with them. 
Metro is in the midst of this dilemma at the present 
time. It has been told that UMTA will not finance more 
than 60 miles of the 98 mile system until an alternatives 
analysis has been conducted on a number of the lines. A 
partial response to this problem is that UMTA is promot
ing the incremental development of fixed guideway systems 
rather than the full system implementation. This limits 
the Federal government commitment and permits the system 
to be extended when the need justifies. It may also 
permit more effective use of new technology as it is 
developed. 

Time is an important factor in assessing whether a partic
ular decision was wise or not. Much has been written about 
BART and whether it can be considered a success or failure. 
Melvin Webber in his critical analysis basicaJlyconcluded 
that BART did not live up to its backers'promises and com
parable service could have been provided cheaper. However, 
in the last paragraph of his assessment, his ambivalence 
on the matter comes through. He states (3): 

"But in the long run, say 50 years when the bonds 
will have been retired, when everyone will regard 
BARI' as just another built-in feature of the region, 
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rather like Golden Gate Park, perhaps no one will 
question whether BART should have been either built 
or abandoned. It will then be regarded as a handy 
thing to have, a valuable facilitator of trips that 
would not otherwise be made by the elderly and the 
young , a blessing that enrich es the quality of Bay 
Area life. And who will gainsay then the wisdom of 
having built a white elephant today?" 

d. Institutional Considerations 

Institutional considerations enter the decision making 
process. The application of paratransit services may be 
negated if existing regulatory and legal constraints 
against their use cannot be overcome and if Section 13 
(c) regul a tion s are found to apply. The degree of 
local control over the system may determine how each 
jurisdiction dec ides. For example, a central city may 
favor a fixed guideway system with its extensive 
coverage while a suburban area with only limited service 
may favor the more ubiquitous express bus or light rail 
system. Not only would it have more service with the 
latter, but it can usually exercise more local control 
through determination of routes, stops, etc. 

3. Decisions 

What are the decisions that decision makers make? In 
general, they can be grouped into the following: system 
type, system size, system location, service level, 
fare policy, and financial considerations. 

a. System Type 

The particular system type will be selected through the 
evaluation of alternatives. It is important that all 
feasible alternatives be included in the alternatives 
analysis. Many of the earlier studies which justified 
rail transit systems conveniently dismissed express bus 
or light rail alternatives. However, with the exception 
of just a few of the more dense U.S . cities, express bus 
and light rail systems provide sufficient capacity to 
handle forecast demand. 

An important decision in service type concerns the 
relationship of capital costs to operating costs. 
Systems that have high capital cost but low operating 
costs may be preferable to those with the opposite 
characteristics. This is especially true to the local 
area if the brunt of the capital costs are borne by 
state and federal funds and operating costs are a local 
responsibility. This somewhat explains the appeal that 
fully automated systems have with their promise (largely 
unfulfilled) to reduce labor costs per passenger. 

b. System Size 

The size of the system has a major impact on both capital 
and operating costs. Both BART and Metro have fairly 
extensive systems since they cover large geographical 
areas and the only way to get support from the suburbs 
was to extend lines far out into these lower density 
areas. In many cases, the outer portions of the line 
are least cost effective. Even though construction and 
land costs maL be lower, the oute r lines require large 
station areas for parking, major access improvements, 
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extensive feeder bus service, and storage and service 
maintenance facilities. 

c. System Location 

'l'he particular location of transit lines and stations is 
a crucial decision in establishing a system. The high 
sounding reasons of promoting the orderly development 
plan for the urban area are often sacrificed for reasons 
of expediency, cost or public pressure. For example, 
many rapid transit lines have found it convenient to 
use existing or abandoned railroad rights-of-way even 
though the demand may be far removed. Pressure to move 
stations away from or closer to certain locations may 
also not be in the public interest of the system's 
efficiency. Politically, there may be a need to balance 
the amount of the system that is allocated t9 jurisdic
tions even though their needs may vary. 

d. Service Level 

The decision on service level is generally related to 
cost. The higher the service, the higher the 
cost. Although higher service means higher patronage, 
it usually means higher deficits when all trips must be 
subsidized. Thus, we see many people requesting lower 
service levels including elimination of mid-day and 
late evening service, reduction in weekend service, etc. 
as one means of cutting costs. 

Some systems have also set high service level policies. 
They plan their systems to minimize the number of 
standees during the peak hour, to provide high frequency 
service, etc. Although such service level policies 
increase patronage, their cost implications must be 
considered. 

e. Fare Policies and Financial Considerations 

The establishment of fare policies and funding mechanisms 
go hand in hand. The question is where is the money 
coming from to operate the system? How much is generated 
by the fare box and how much from state and federal 
government and how much through purely local taxing 
schemes. Maximizing the federal and state contribution 
is a given. The key decision lies in what is raised 
locally or through the fare box. There is a growing 
feeling that transit fares should be low to encourage 
ridership. This philosophy has followed the public 
t~keover and is evidenced by the decreasing percentage 
of operating revenue generated by the fare box. Local 
financing mechanisms have generally included property 
tax, sales tax, and toll revenues. Local priorities 
and political factsof life usually determine the estab
lishment of fares and funding mechanisms. In Atlanta, 
it was the promise of a 15¢ fare that is credited with 
getting the voters to approve the MARTA rail system. 
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4. Value Capture 

A new ingredient in the decision making process involves 
the concept of "value capture." The value capture con
cept has been used by UMTA recently to evaluate funding 
application for major new systems. Former UMTA Admin
istrator Robert E. Patricelli recent ly described value 
capture as follows : 

"There is nothing new about the va lue capture idea. 
It is well-known that the building of major roads 
and transit lines makes adjoining land more 
valuable . Trying to capture some of that value 
increase which transit creates in order to finance 
the cost of the transit system itself is what we 
are talking about. It is a technique widely 
practiced in the financing of the Toronto and 
Montreal systems and is used in Europe. Our own 
intercontinental railroads were built this way, 
using land grants along the right-of-way. 

We are encouraging all communities we are dealing 
with to explore the idea in their own self
interest as a source of possible future capital 
or operating funding. 

I have emphas ized value capture approaches that do 
not involve new taxes. For example, transit systems 
can lease a ir rights over transit stations to 
generate income, as is done in Toronto. Or, under 
the so-called 'tax increment financing' approach, 
some portion of the added tax revenues generated 
at existing rates but on the higher assessable base 
could go to the transit system. 

Further, some communities are finding the idea to 
be of interest. Denver has deve loped a proposal 
which would generate over $400 million in value 
capture financing for its system by the year 2000. 
Mayor Bradley of Los Angeles and Young of Detroit 
have both supported the concept for their communi
ties. 

I believe that in my capacity of safeguarding the 
taxpayers' money, I must explore innovative 
approaches that promise to stretch federal and 
local dollars further." 

The value capture principle appears to be one that will 
require local consideration in both the evaluation and 
decision making process. The principle has fa r reach
ing implications in terms of the long range financing 
of any selected system. APTA has endorsed the principle 
as a means for the transit operator to strengthen his 
financial base by benefiting from the escalating real 
estate values generated by public transportation 
investments. ( 4) 
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5. Summary 

The decision-making process in public transportation is 
complex and scattered among a number of jurisdictions 
and bodies. The process is a continuing one which 
affects all aspects of the process including planning, 
design, implementation, and operation. The decision
making ~recess takes place over a long period of time 
and few of the decisions that are made are not irrevers
ihle., The role of the transportation professional in 
the last few years has been to provide the technical 
information and background that allows the appointed or 
·elected officials to make reasonable judgements. 
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The politics of Chicago are the politics of cleavage. They reflect 

conflict, compromise and consensus--between city and suburb; between 

upstate and downstate legislators; between Republicans, Machine Demo

crats, and Reform Democrats; between rival suburban counties, united 

only by their warriness of Cook County and the City of Chicago; between 

Illinois and northeastern Indiana; and between the rival bureaucracies 

which supply transit and highways, and compete for the funds necessary 

to maintain and rehabilitate an extensive but aging network of streets, 

highways and toll roads. 

The institutions responsible for transportation planning programming 

and delivery in metropolitan Chicago reflect these lines of cleavage. 

Thus, transit services are provided by eight privately 0"711ed commuter 

railroads, the Chicago Transit Authority, 29 suburban bus operators, 

and a wide array of social service agencies and voluntary associations. 

Even highway operation is a fragmented responsibility with the Illinois 

Department of Transportation, the Illinois Toll Authority, and County 

Road Departments sharing responsibility for the maintenance and operation 

of state-marked routes. In Chicago proper, highway design and transit 

planning have traditionally been cooperative, largely because the 

Chairman of the CTA has traditionally been recruited from the DPW. As 

the Office of Technology Assessment has observed, "The City of Chicago, 

through its Department of Development and Planning and its Department 

of Public Works, has been the dominant force in transit planning (and, 

in fact, highway planning) and decisiorunaking until the last three or 

four years." 
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The declining clout of the City in both highway and transit affairs 

reflects the emergence of the RTA and the State of Illinois as the domi

nant actors in the programming of funds. 

RTA is a statutorily-created, voter-approved agency with planning, 

taxing, and purchase-of-service powers in the area of public transporta

tion. RTA is governed by a board composed of four suburban ~embers and 

four members representing Cook County and the City of Chicago--a one-man, 

one-vote representation of population shares in the six-county region. 

The eight board members elect a working Chairman who is responsible for 

agency administration and staffing. 

RTA is authorized to enter into purchase of service contracts with 

commuter railroads, local bus companies, an_ taxi operators providing 

shared-ride services. It is responsible for apportioning a fraction of 

sales and motor vehicle tax revenues generated in the six-county area 

and has authority to impose an additional surtax on eJther parking or 

gasoline. It also is empowered to issue up to $500 million in general 

obligation bonds and to establish transit fares. 

An Office of Technology Assessment study has aptly described the 

dynamics of the RTA board: 

The first and foremost issue involving RTA ... was the selec
tion of the chairman and its full-time executive leadership. 
Immediately after the city and the suburban jurisdictions named 
their respective sets of four board members, the city members 
proposed the selection of Milton Pikarsky as the chairman of 
RTA. Pikarsky at the time was chairman of CTA and previously 
had been Commissioner of the Department of Public Works. He 
had long been regarded as a strong, articulate, and effective 
leader of city positions in regional, State, and national 
transportation forums. 

The strong advocacy of Pikarsky by the city RTA board members 
delayed RTA for many months while the suburban members either 
opposed his selection or insisted on a wide-ranging recruit
ment and interview program. In the end, Pikarsky was selected 
and RTA is in the process or organizing and initiating its 
program. 



The city's long and aggressive campaign for Pikarsky's selec
tion as RTA chairman indicates that it intends to exercise as 
strong a role as possible in the new agency's future policies 
and operations. It is evident, however, that the city's power 
over regional transit policy has been diminished significantly. 
The balanced composition of the RTA board plus specific legis
lative requirements designed to protect $uburban jurisdiction~ 
ensure that transit policy and ~perations in the region will be 
shared by many jurisdictions. On the other hand, RTA's broad 
authority and funding resources may eventually make it a semi
independent force of considerable strength in the region. 

Pikarsky brought to RTA an allegiance to the City of Chicago and 

a young coterie of CTA-trained transit planners. The allegiance of the 

planning staff and Pikarsky's efforts to tap suburban sales tax revenues 

to support commute rail services have resulted in a collision course with 

the board's four suburban directors. This conflict reached epic propor

tions in 1976, when majority approval of the agencies 1977 budget was 

withheld in an effort to force Pikarsky to resign. Faced with a cash

flow stoppage that left RTA without a paid staff for nearly a month and 

prevented contract payments to transit properties, the suburban directors 

yielded to Pikarsky for the time being. 

Simmering on RTA's agenda are: 

• Proposals for route, schedule and fare coordination. 

• Negotiation of the appropriate cost accounting methodology 
td use in the purchase of services from commute railroads. 

• A plan for staggered work hours and consequent adjustment 
of transit schedules. 

• Plans for joint maintenance facilities. 

• Political debts requiring the extension of suburban bus 
services despite a five-year unfunded operating deficit 
forecast at $417 million. 

• Negotiations over the revenue shares that would accrue to 
each transit operator if RTA were to impose a surtax on 
the sale of gasoline and contingency planning for addi
tional taxing powers (given the shortfall between the 
gas tax ceiling and the projected operating deficit). 

• The share of future transit capital development that the 
State will provide from motor fuel tax revenues, and 
the ability of the region to match federal capital 
grants (given the escalation of operating costs). 

• The level of subsidy appropriate-for paratransit services 
for the elderly and handicapped. 
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The State, unrepresented on the RTA board and without appointment 

review powers, is nevertheless a significant presence in RTA decision

making. RTA programming decisions must satisfy its own share-conscious 

board, but, with Legislative action required for new tax authority, they 

must also mesh with the bonding decisions of the State as a whole and 

satisfy the test of upstate-downstate consensus on a range of issues 

that extends beyond transportation to pollution control and education 

finance. 

The State administration in Springfield is a direct and dominant 

player in highway development decisions. It was not always so. Project 

development and programming decisions were located at the highway district 

level before the advent of Governor Dan Walker's administration in 

Springfield. The District, borrowing heavily from the technical staff 

of the Chicago DPW, made project development decisions within formula 

apportionments determined at the State level. Wben programming authority 

was captured at the State level, the DPW lost substantial influence in 

project development decisions, with the State opposition to the Crosstown 

Expressway the most dramatic example of the resulting shift in pUliler. 

The State, on the other hand, has limited technical resources in the 

Chicago area and has not been able to assemble a project-ready alterna

tive to Crosstown in the absence of DPW cooperation. 

The assumption of programming responsibilities by the State has 

increased the importance of the shadow programming activities of the 

Chicago Area Transportation Study- CATS performs XPO review and planning 

functions for the Chicago area but is formally an arm of the Illinois 

Department of Transportation. Highway prograrmning decisions for the 

Chicago area have been ~egotiated in the CATS arena with increasingly 

active participation of suburban members of the CATS technical advisory 

cormnittee. Suburban legislators have also increased their influence in 

the programming process due to their access to the administration in 

Springfield. 



As a consequence of the change in the arena of programming decisions, 

the relationship between CTA, the DPW and IDOT District 1 which produced 

innovations in joint right-of-way development for mass transit, has been 

diminished in importance. A mature CATS-RTA-IOOT relationship has not 

yet emerged to fill this vacuum and uncertainty prevails with the elec-

tion of a new Republican Governor and an expected turnover in IDOT executives. 

The emergence of CATS as a forum for local-State cooperation is a 

product of competition between the Walker administration and the Daley 

machine. It is not yet a setting for mature technical evaluation of 

project options, but rather a setting for adjusting program priorities 

in light of Technical Advisory Committee recommendations of an informal, 

advocacy character. It is probable. however, that this arrangement will 

be valued by the incoming administration with its debt to the Republi

can collar counties surrounding Chicago. If this proves to be the case, 

CATS intent to develop formal evaluation methodologies to assist alter

natives analysis and inform program management could begin to pay off. 

Critical to CATS' role in multi-modal programming is the development 

of a cooperative relationship with the RTA. This has begun to emerge at 

the staff and technical planning level, but not at the policy board 

level where conflicts between the Walker and Daley organizations have 

played themselves out as conflicts between Pikarsky and the Chairman of the 

CATS Technical Advisory Committee, the State's Deputy Secretary of 

Transportation. 

Thus, suburban representatives have gained access to the highway 

and transit programming process through CATS and RTA, but the multi

modal cooperation of the DPW-CTA era has yet to be replicated in these 

regional decision-making arenas. IDOT planning for the diversion of 

Crosstown Expressway funds to mass transit has begun to provide the 

impetus for a State role in Chicago area transit planning. But it is 

too early to tell whether this initiative will flower or wither under 

the new Republican administration in Springfield. 
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Questions 

1. Is the institutional framework for transportation planning 
and operation in the Chicago area unique or typical? Cite 
examples to cooroborate your response. 

2. Comment on the importance of the makeup of the RTA Board. 

3. What changes in the local power structure have taken 
place in recent years and how have these changes affected 
transit planning? 
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SESSION XVII: THE POLITICAL SPECTRUM 

Objectives of Session XVII 

To understand the relationship between the role 
of public transportation and the political forces 
which shape it 

To be able to discern basic issues in public 
transportation that are affected by the political 
process 
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Basic issues concerning public transportation objectives, 
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the political environment. 
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SESSION XVII: THE POLITICAL SPECTRUM 

1. Introduction 

During the last two decades, public transportation has 
increasingly become a political issue at the Federal, 
state and local level. Although politics and the 
transit industry were no strangers to each other even 
before the 1960's, their prior relationship was that of 
government to big business. However, when World War II 
ended, transit began its long decline. One by one, the 
private operators sold out and public authorities took 
over. These public operators were immediately faced 
with the problem of financinq a money losing operation. 
As the need for subsidies grew, transit began to 
emerge as a political issue. 

2. Public Transportation - A Public Service 

For over a century, the public transit industry was 
considered one of the major industries in this country. 
It was the urban counterpart to the railroad industry 
and attracted some of the same infamous speculators. 
Fortunes were made in public transportation, not so 
much from the fare box, but from associated business 
ventures such as real estate, electric power, etc. 
Public service considerations were often secondary. 
When a Presidential Commission in 1919 suggested that 
the transit operators pay more attention to their 
customers desires, the advice was ignored by most of 
the industry. 

This "customer be damned" attitude, usually translated 
into a "customer be tolerated" stance. It continued 
through the long years of the decline after World War 
II and in some instances seems to be alive in some pub
licly operated systems. 

However, in most cases the takeover by public authori
ties has resulted in a change in philosophy by the 
transit operator. Most operators understand that public 
transit is a needed service in urban and rural areas. 
They are aware that many people are completey dependent 
upon public transportation to support their livelihood. 
Others who may own a car or have access to an auto may 
also prefer the advantages of public transportation. 
In many instances,public transportation offers the 
only realistic means of improving transportation in 
large, densely developed urban centers and in so doing 
improve the economic vi fali ty of these areas. 

a. National Concerns 

From a national policy standpoint, proponents of public 
transportation cite a number of benefits. Fully 
utilized transit vehic les are more energy efficient 
than the low occupancy auto, resulting in significant 
fuel savings. A reduction in auto use is accompanied 
by a reduction in automobile emissions and less pollu
tion. The changing emphasis to providing urban space 
for people and not motor vehicles is enhanced by 
greater transit use. In many minds an "improved quality 
of life" is associated with less automobile use. The 
trend to higher density central cities requires improved 
public transportation. 
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3. Jurisdictional Considerations 

The primary political question related to public 
transportation is who pays and who benefits? This 
question is debated along jurisdictional lines with 
the primary opponents being the central city against 
the suburbs and rural versus urban interests. 

a. City-Suburbs Priorities 

The basic structure of local governments has changed 
little during the last several dec a d es desp i t e the vast 
change in the physical, social and economic makeup of 
urban areas. Although a single transportation authority 
usually provides transit service in an urban area, the 
area itself may encompass a dozen or more political 
entities, each of which has its own interest with 
regard to public transportation. 

Where the transit system has passed from private to 
public ownership, it is normally governed by a state 
created authority or transit board. Membership of this 
board is determined by the legislation authorizing its 
creation but in general, membership is based on the 
jurisdictions represented in the service area. In many 
cases, elected local officials are members of the 
authority. In a recent interview, Milton Pikarsky, 
Chairman of the Chicago Regional Transit Authority, was 
asked to comment on the fact that the nation's mass 
transit systems are run largely by amateur boards 
selected on a political basis: ~ould this trend con
tinue? Pikarsky replied: 

"Now that we are receiving substantial public 
fundin g , I think it's quite appropriate that 
public transit be increasingl y subject to political 
control. Transit boards will undoubtedl y need 
to be educated. But I think the educational 
process will have to work both ways. Political 
boards will have to learn the technical reality 
of what public transportation can and can't do. 
At the same time, public transportation agency 
staff will have to become more sensitive to the 
political decision-making process." 

The central city has the greatest need for public 
transportation. The highest number of transit 
dependents are located in the central cities. Central 
cities are also in the poorest financial shape. The 
suburbs on the other hand are less dependent on public 
transportation. Average auto ownership is high and their 
treasuries, as compared to the central city, are 
in relatively good shape. Most suburban areas are 
also trying to increase their tax base by adding "soft" 
industries which in turn reduces their reliance on the 
central city. 

The problem becomes one of equitably distributing the 
mounting costs of operating an area-wide transit syste~ 
among a number of jurisdictions. This in turn raises 
the questions of fare policies, levels of service, 
assignment of equipment, etc. 
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An example of the city-suburbs division was evidenced 
recently in the Wasnington, D.C. area. The chairman 
of the Metro Board,who also happened to be Chairman 
of the Washington, D.C. City CounciL angrily charged 
that Virginia politicians may destroy the Metro program 
by "following an independent course on transit matters." 
The charge was specifically directed towards the 
Northern Virginia Transportation Commission (NVTC), a state 
created body which was established originally as a con
duit for Virginia funds for Metro. It has evolved 
however, into a frequent critic of the regionwide 
transit agency. At issue was NVTC's reluctance to 
participate in the purchase of articulated buses. D.C. 
threatened to reciprocate by refusing further transfers 
of funds from abandoned interstate systems to Metro. 

b. Urban-Rural Priorities 

The growing federal and state involvement in assisting 
public transportation has been followed by increased 
demands to include the needs of rural areas as well. 
For many years, Federal policy, in a number of areas, 
but particularly transportation, tended to ignore the 
urban areas. Congress was dominated by rural oriented 
legislators who voted their constituents pocketbooks. 
However, as the shift to urban population areas was 
followed by legislative redistricting, especially after 
the 1960 census, the make-up of Con~ress began to 
change. Programs largely directed to urban areas 
were enacted. Rural interests in the early days were 
aimed at keeping the size of urban programs small. 
However, the momentun of the urban coaltion has been 
strong and the rural strategy now appears to be to get 
as much of the action as possible. 

The situation at the state level varies by state. Large 
industrial states, especially in the Northeast, have 
long had a strong urban orientation. Thus, New York 
State in 1967 passed a transportation bond issue which 
benefitted public transportation, particularly New York 
City by one billion dollars. 

The smaller states and less urbanized states generally 
have only modest transit programs. Their orientation 
is towards their own needs particularly in the small 
cities and rural areas. Many of these states are taking 
an active part in the Section 147 program. 

4. Funding Issues 

At its simplest, the issue of public transportation 
revolves around priorities and the adequacy of available 
funds. 

a. Scarce Resources for Public Transportation 

The economic situation of the last few years has put 
a crimp into most urban government budgets. Against this 
background, transit has to compete with other vital 
urban needs including education, social services, health, 
police and fire protection, and public works. 
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Public transportation is also a newcomer to most local 
government budgets. Unfortunatel y , it is also one that 
has shown a voracious appetite when it comes to its 
share of the budget. As transit deficits have grown 
so have their corresponding portion of the local budgets. 
Much of the increased costs can be attributed to overall 
inflation of the last few years. Unfortunately, the end 
is not in sight. 

b. Capital Costs 

The initial UMTA funding mechanism was limited to capi
tal grants on a discretionary basis. Since applications 
have always exceeded available funds, UMTA was forced 
to choose among competing jurisdictions. It is naive 
to think that some deg ree of political consideration 
did not go into the selection process. 

UMTA's difficulties have been especially acute when it 
came to funding new fixed guideway systems. During the 
late 1960's and early 1970's, it appeared that most major 
urban areas wanted a fixed rail system. This desire was 
not discouraged by UMTA. However as experience with the 
cost of these new fixed guideway systems, particularly 
BART and METRO, was gained, UMTA began to have second 
thoughts. In some cases, the jurisdictions themselves 
have had second thoughts. The result has been a much 
more cautious policy by UMTA with greater encouragement 
to look to cheaper alternatives including light rail, 
express bus, or staging of systems. 

c. Operating Subsidies 

The problem of funding the vastly increasing operating 
subsidies of transit systems has become the focal point 
of political controversy . In 1970 the imbalance between 
operating revenue and operating expenses was slightly 
more than 184 million dollars. By 1975, this imbalance 
had risen by a factor of 10 and by 1980 operating 
deficits of 6-7 billion dollars are forecast nationwide . 

Numerous factors account for this. The primary cause 
is the spiraling wage increases that have been awarded 
to transit employees. Payroll costs make up more than 
two-thirds of total operating costs and during the past 
decade the increase in real wages has far outstripped 
gains in transit productiv ity. In addition, salaries 
of public sector transit workers far exceed those 
employed by privately owned transit properties. 
Gambaccini (1) states that in New York City the transit 
workers wage level is now 40% above the average wage 
in the private sector. In addition transit workers 
salaries and wages, including social security and 
benefits increased 57.2 percent over the last 15 years 
after being adjusted for the cost of living. 

Transit wages have increased much more rapidly since 
takeovers by public authorities. Transit unions appear 
to be in a better posture to achieve large increases 
from politically attuned government bodies than from 
profit motivated private industry. The recent entry 
of the Federal government into the operating subsidy 
picture coupled with Section 13c regulations has con
tributed to the rising wage demands. 
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In many cases,past union agreements are coming back 
to haunt current management, New York City allows its 
transit employees to retire after twenty years at 
liberal retirement allowances. Not only have retire
ment costs increased sharply but so have the costs of 
training replacements. 

Another factor which has unknown but potentially 
significant consequences for operating costs are the 
new Federal policies on the elderly and handicapped. 

These requirements will reduce system income as well as 
add equipment and employees to serve the needs of this 
group . To some extent, it may decrease overall service 
as in the case with kneeling buses which require addi
tional time at each stop. 

The Federal operating subsidies are based upon a formula 
that gives equal weight to population size and to 
population density, The formula fails to take into 
account the extent of current transit usage and in some 
cases shows substantial variations among cities in 
terms of allocations per revenue rider. For example, 
in fiscal years 1975 and 1976 Los Angeles received ~0.20 
per revenue rider while New York City received $0. 03. (2) 
Smaller communities do even better on this basis but 
they provide substantially less transit service. 

It is obvious that the allocation formula for Section 5 
operating assistance is not to everyone's liking but 
a formula that is not population based would have little 
chance of getting through Congress. 

In recent years there has been some vocal support for 
creating a transit trust fund similar to the highway 
trust fund. Others have called for a single fund 
which would change the highway trust fund to a general 
purpose surface transportation trust fund. One of the 
primary problems with a transit trust fund is what to 
use as a revenue base, A tax on the user is not 
practical or politically expedient. Diversion of part 
of the gas tax or an additional tax on gas has been 
suggested but has not received much support. Al so 
there is a general antipathy to new trust funds which 
reduce Congress' political input. 

Recently, however, Rep. James J. Howard (D-N.J.) proposed 
a mass transit trust fund that would be financed by 
a 2% corporate income tax. (3) Howard was suggesting 
this source as part of a wide-ranging total surface 
transportation policy for the next 30 years. The 2% 
tax proposed by Howard on corporate profits would 
offset and equal the r educ tion on this source proposed 
previously by former President Ford. 

d. Formula vs. Discretionary Funding 

UMTA funds are currently distributed on both a discre
tionary and formula basis. All Section 3 funds are dis
cretionary while Section 5 funds are allocated under 
the previously described formula. Any discretionary 
program places powerful political clout in the hands of 
the administration in power to reward or ignore. It 
forces urban areas to compete with each other not always 
on the basis of need. A more equitable allocation of 
funds would appear to be desirable. 
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An indication of the political aspects of transit 
funding was Transportation Secretary Adams' displeasure 
to find that little of the discretionary funds from 
the 1974 NMTA Act remained unallocated. He was partic
ularly unhappy about several la~~e awards made by the 
preceding administration during the presidential 
election. 

e. Conditions for Grants 

In recent years UMTA has often attached new conditions 
to its grants as a way of trying to minimize costs while 
maximizing transit efficiency. For example, in approv
ing Buffalo, New York's request for a li~ht rail 
transit line, UMTA obtained a promise of no strikes 
from the participating labor unions. In Detroit a 
large Federal grant was given on the pledge that the 
city and priv ate development would match the grant 
with the e xpenditures of funds to redevelop areas in 
the corridor . This would appear to be a trend of tie
ing more strings to the grant process. It's workability 
remains in doubt . 

5. Institutional Issues 

As the transit industry changed from the private to 
the public sector, it has experienced the full range 
of "institutional problems." The problems have been 
legal, financial, political, jurisdictional, special 
interest groups, etc. A few of those which relate to 
the political side are discussed below . 

a. Regulatory Barriers to Paratransit 

Over the past few ye ars paratransit services have 
emerged as important supplements to existing transit 
service or in some cases as solely viable systems of 
themselves . The paratransit options cover a broad 
range of services. Almost all involve small vehicles. 
Many of the services are privately operated. In a 
recently proposed policy, UMTA stated that outmoded 
local laws, regulations and ordinances often consitute 
a barrier to paratransit implementation. State and 
local governments were asked to review and revise 
such laws that constrain or inhibit paratransit services. 
UMTA itself stated that it would not apply Section 13(c) 
regulations to private transportation organizations 
that are providing paratransit services as an incidental 
adjunct to its main business. This proposed policy has 
yet to be adopted. 

b. Elderly and Handicapped 

The elderly and the handicapped have during the past 
decade shown that they are a powerful interest group. 
They have been particularly effective in seeing that 
their needs are included in major federal programs. 
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Since mobility is a common denominator to all activity, 
much of their efforts have been focused on public 
transportation. Their success may be reflected in 
Section 16 of the 1964 UMTA Act as amended. An example 
of the power they yield is the situation in the Wash
ington, D.C. Metro system where they were able to get 
a court injunction requiring Metro to place elevators 
in each station at a system cost of 65 million dollars. 
They were also able to keep one completed station from 
opening for almost a year because the elevator was not 
installed. 

The current UMTA requirements on serving the elderly 
and handicapped will undoubtedly add even further to 
the operating deficits. The full impact is still 
several years away. 

c. Eligibility of Private Operators 

Private transit operators are eligible for Federal aid 
providing a mechanism is available for public authorities 
to receive the funds and pass them on contractually to 
a private operator. However, a recent study by the GAO (4) 
found that many private operators weren't even aware 
of their eligibility and some operators hadn't even 
heard of UMTA. Sections 3e and 4a of the UMT Act 
encourages maximum feasible participation of private 
enterprise in carrying out the local urban transporta
tion program. 

d. Transit Industry 

1) Full Service Institutions. Transit systems in 
recent years have provided a single type of service to 
all consumers in its service area. This has generally 
been confined to fixed route, fixed schedule service 
using full size buses. By so doing many individual 
market segments have been ignored. This is particularly 
true with the elderly, handicapped and those people who 
might be willing to pay a premium to door to door ser
vice. Robert Patricelli, former UMTA Administrator 
suggested that transit systems should become "full 
service institutions" by buying or directly operating a 
variety of services with a variety of vehicles. The 
transit authority then serves as a systems manager or 
broker as well as a direct provider. (See Session XI 
on Transit Broker Concept.) 

2) Section 13(c). The Section 13(c) regulations 
have become a volatile issue in many aspects of public 
transportation. There is a disagreement at the Federal 
level between UMTA and the Department of Labor in their 
application. In some quarters UMTA is conceived to be 
the patron of the transit operator while the Department 
of Labor is more closely related to and sympathetic with 
the interests of organized labor, In recent years UMTA 
has attempted to ease the impact of Section 13(c) on the 
transit industry but often in the face of DOL opposition. 
Much of the concern in the industry is with the Section 
13(c) effect on wage negotiations. Most operators see 
it as fueling the excessive wage demands of the last 
several years. UMTA's most recent concern is the appli
cation of Section 13(c) to the growing paratransit 
component of public transportation, much of which is 
non-union. A model 13(c) agreement has been drafted 
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by UTMA and APTA for use in major system contracts. 
This has been of assistance but Section 13(c) will be 
a focal point of argument for the forseeable future. 

6. The Transit Spokesmen 

The resurgence in public transportation has been spear
headed by a number of individuals and agencies in both 
public and private life. These individuals and groups 
have often been referred to as the "transit lobby," an 
obvious comparison to the highway lobby. 

a. Congress 

The chief transit voice in Congress is Senator Harrison 
A. Williams, Jr. (D. N.J.), who has been the author of 
n number o f maior transportation bills. He pioneered 
transit legislation in the early 1960's, which provided 
federal dollars for transit improvements for the first 
time. Senator William's contributions to public 
transportation are ci ted in a recent editorial in 
Passenger Transport (5), which stated, 

"If any one person has been the architect of the 
federal commitment to rebuild public transpor
tation through financial aid, it has been 
Senator Harrison A, Williams." 

Senator Williams has been ably supported in Congress, 
by many other Senators and Congressmen, particularly 
those from large urban areas. 

b. Industry Organizations 

The American Public Transit Association (APTA) is the 
chief industry spokesman for public transportation. 
APTA was formed in October, 1974 with the merger of 
the American Transit Association and the Institute for 
Rapid Transit. APTA membership includes more than 
300 rail rapidand bus transit systems in the U.S., 
Canada and ~exico. APTA members carry more than 90% 
of all revenue passengers in this country. Since its 
formation APTA has become an increasingly influential 
organization speaking for the transit industry. APTA 
acts as a forum for its many members and as a major 
go-between in UMTA's dealing with the transit industry. 

c. Special Interest Groups 

The interest groups which favor expanded public trans
portation are diverse. Representatives of large urban 
areas are in the forefront. They see public transit 
as one way to revitalize the central city. In fixed 
guideway projects, they see federally supported public 
works programs aiding their local economy. 

An element of the pro-transit group is made up of anti
highway organizations. This includes environmentalists, 
energy conservationists and those who consider the auto 
as a threat to the urban scene , Labor has always been 
strongly pro-transit in that there are over 100,000 
unionized members in the transit industry. 
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d. Metropolitan Planning Organizations 

Over the years metropolitan planning has resulted in 
the creation of multi-jurisdictional agencies or bodies. 
These bodies were largely designated to provide coordin
ation among the numerous local units of government and 
to provide a framework for system wide and systematic 
planning. These bodies are known as Councils of 
Governments (COG's) in many regions. 

In almost all cases COG's do not implement programs 
themselves. They do not have capital improvement 
program capability. Project implementation is the 
function of the individual jurisdictions within their 
region. 

The COG' s have had to walk a fine line to avoid 
usurping the authority of local governments. The dis
trust of regional government is strong and local 
perogatives are carefully guarded. Yet the need to 
find a mechanism to make more effective use of growing 
Federal programs in many functional areas has resulted 
in increased importance of COG 1 s. This is especially 
true in transportation which is accepted as being a 
regional function rather than a local one. 

The joint regulations issued by FHWA and UMTA in 1975 
added further credibility to the regional approach 
when it designated the Metropolitan Planning Organiza
tion (MPO) as determined by the governor to be the 
forum for development of the TSM element as well as the 
long range transportation plan. It further made the 
implementation of any federally funded transportation 
facility subject to a specific approval process in 
which the MPO played the key role. 

Since the TSM element involves short term improvements, 
the MPO has gained a substantial voice (if not a veto) 
in determining the transportation components of the 
capital improvement program of each local jurisdiction. 

The role of the MPO varies from area to area. In most 
cases the staffs of the MPO's are ill equipped to develop 
operational plans which make up a large part of the TSM 
element. Most of the MPO's recognize this deficiency 
and have been content to act as a forum. Others, however, 
are taking a more aggressive approach and conflicts 
between the MPO's and local units of government have 
emerged. 

If MPO's assert themselves by selecting projects in 
jurisdictions to be funded during the next five years, 
we can expect growing controversy. Especially if the 
MPO's decision appears to be arbitrary or politically 
motivated. Sid McCausland summarized the situation well 
when he said: 

"The process that really counts in transportation 
is the one which determines who controls the 
cash. The history of this control over 
expenditures is long and rich in the lore of 
politics." (6) 

In discussing the California situation, McCausland 
went on to say: 
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"It is just possible that the transportation 
planning process is going to wind up wielding 
considerable influence on the future of this 
State. Influence implies power and power implies 
politics." 

The same could be said in any of the 50 states. 

7. Summary 

Public transportation is in the thick of politics at 
the Federal, state and local level, This can be 
attributed to the major changes that public transporta
tion has undergone in the past several decades. The 
changeover from private to public ownership has been 
spearheaded by a growing governmental philosophy that 
public transportation is a necessary public service 
similar to other publically provided services. This 
philosophy is not shared by all particularly when it 
comes to determining how and who pays for growing 
operating deficits. Continued controversy may be 
expected at all levels of government. 
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Session XVII 

The Political Spectrum 

"A Fair Share for Boston"(l) 

(1) Source: Letter from former UMTA Administrator Patricelli to 
Mr. Frederick Salvucci and Mr. Robert Kiley, Boston, Mass. 
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DEPARTMENT OF TRANSPORTATION 
URBAN MASS TRANSPORTATION ADMINISTRATION 
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THE ADMINISTRATOR 

Mr. Frederick P. Salvucci 
Secretary 
Executive Office of Transportation 

and Construction 
One Ashburton Place 
Boston, Massachusetts 02108 

Mr. Robert R. Kiley 
Chairman 
Massachusetts Bay Transportation 

Authority 
45 High Street 
Boston, Massachusetts 02110 

Dear Messrs. Salvucci and Kiley: 

January 18, 1977 

I am writing to inform you of the status of the Urban Mass 
Transportation Administration's (UMTA) review of your applications 
to relocate the Orange Line in the Southwest Corridor and to 
extend the Red Line through Cambridge to Arlington. 

We have been working closely with you for a number of years in the 
examination of transportation options in each of these corridors. 
Of particular significance was UMTA's support of the Boston 
Transportation Planning Review which was carried out in the early 
1970's. This study culminated in a decision by the Commonwealth 
of Massachusetts to withdraw several Interstate highway segments 
in favor of a major program of public transportation improvement 
and expansion within eastern Massachusetts. As Secretary Coleman 
and I have indicated on several occasions, we believe that the 
initiative, foresight and leadership of public officials in 
Massachusetts in withdrawing highways and committing to a major 
transit improvement program is of national significance and truly 
deserves commendation. 

Following a meeting in Senator Brooke's office several months ago, 
UMTA officials met with ycu to draw up a schedule for the prompt 
submission and review of applications for both the Orange Line 
project in the Southwest Corridor and the Red Line extension to 
Arlington. While there have been some delays in meeting the 
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agreed-upon schedules, caused primarily by the need to modify pro
posals as a result of comments inade at public hearings, we believe 
that good progress has been made in moving these ~rojects ahead. 
Specifically, the draft EIS for the Southwest Corridor project will 
be in circulation soon. 

You have asked for an indication of UMTA's position regarding the 
funding of each of these projects. As you know, no formal commit
ment to these or any other projects can be made until all statutory 
and environmental requirements are met. However, we can certainly 
appreciate your need to receive an indication of our position so 
that you can make necessary funding decisib·ns at the State level 
regarding the commitment of matching funds for possible Federal 
grants. Accordingly, I am prepared to indicate UMTA's support 
for these two projects, subject to your meeting all statutory and 
environmental conditions and given the following opportunity with 
regard to project financing. 

With respect to financing, the effect of the 1976 Amendments to the 
Federal-Aid Highway Act was to increase to upproximately $1 billion 
from less than $600 million, the amount available for transit 
capital purposes in Boston's Interstate transfer account. Further, 
under these amendments, even the $1 billion will continue to 
escalate at a rate consistent with increases in national Interstate 
construction costs until specific substitute transit grants are 
approved. Given this very large funding resource which is available 
solely to the Boston area, UMTA is able to consider your projects 
outside of the normal intercity competition for funds which must 
prevail in the allocation of our Section 3 disc,·etionary capital 
grants. It is on this basis that I can now indicate UMTA's intention 
to progress these projects. 

Of course, we are not in a position at this time to commit the 
Federal Government to a specific dollar level for either project, 
given the fact that engineering is still at a relatively prelim
inary stage. However, we understand that current estimates for 
the Southwest Corridor are in the magnitude of S380 million in 
Federal funds while the current estimate for the Red Line pro
ject is in the magnitude of $308 million. We are sure that you 
share our desire not to formally establish specific dollar ceil
ings in advance of more definitive engineering. 

In addition to indicating our general support for these projects, we 
are reserving initial fundirig for them. UMTA has set aside $100 mil
lion in Interstate transfer funds in its fiscal year 1977 budget 
for use exclusively in the Boston area. Further, subject to Congres
sional approval, UMTA's fiscal year 1978 budget proposes an additional 
level of Interstate transfer funding for Boston of S200 million. 
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Assuming satisfaction of rema1n1ng requirements and positive Con
gressional action, therefore, up to $300 million will be available to 
you over the next 20 morths to commence engineering and construction 
on the Orange Line and the Red Line projects. This is more money 
than we have ever colTITiitted in the first two years of any transit 
construction project, and should be more than adequate to meet your 
needs. 

We understand your concern that the Boston area receive a fair and 
equitable share of UMTA Section 3 discretionary funds, and that 
funds from this source also be used to support the Orange and Red 
Line projects. Given current l imitations on Federal discretionary 
funds for transit capital purposes, the demand from communities 
across the nation for these funds, and the other projects in the 
Boston a~ea for which Section 3 funding is being sought, we believe 
that a dedication of Interstate transfer funds to support the Fed
eral share of these two extensions is appropriate. Since Interstate 
transfer grants, like Section 3 grants, are funded from general 
Treasury funds and not the Highway Trust Fund, there is little prac
tical difference as a matter of equity. However, should major amounts 
of additional discretionary capital grant funds become available 
to UMTA, it would certainly be reasonable to give consideration to 
a proposal for combined Interstate transfer-Section 3 discretionary 
grant support for these projects. 

The Urban Mass Transportation Administration will continue to work 
closely with you to complete the EIS requirements and to advance 
engineering to a point that cost estimates are reasonably firm. 
Following completion of the EIS process and the statutory and 
administrative requirements of the Act, the Department will be in 
a position to make the formal funding commitment to these projects. 
The extent of Federal participation will be determined following the 
preparation of detailed cost figures as part of preliminary engi
neering. Further, UMTA's willingness to make specific dollar cofllTlit
ments to these projects will be conditioned on obtaining assurances 
from you with regard to certain matters which have been addressed 
in several recent major Departmental grants, including: 

(1) commitments to supportive public and private investments 
in the project areas which will help to ensure that the 
economic development benefits of the projects are being 
realized; 

(2) 

(3) 

commitments from the grantee and from labor unions that 
significant apprenticeship, job training and employment 
opportunities will be created for minorities and for 
unemployed youth in transit construction; 

corrrnitments that full and equal opportunities will be 
provided to minority owned firms to participate in 
execution of the projects; 

3 



4 

-4-

(4) corrmitments from the Corrmonwealth of Massachusetts 
and the MBTA to reta~n a minority-owned consulting 
finn to advise and help carry out paragraphs (2) 
and (3). above; and 

(5) conmitments from building contractors and labor 
unions to complete these projects without strikes 
or work stoppages. 

We trust that this letter is helpful in clarifying the status of 
Federal review of these two significant projects. The $300 million 
we are offering constitutes a commitment to the Boston area of about 
8 percent of the total Federal capital funding for transit available 
throughout the .nation in FY 1977 and FY 1978, and does not even in
clude Section 3 grants which will be made to the region. This percent 
substantially exceeds your community's share of nation-wide urbanized 
area population or transit ridership and, together with $640.6 million 
in UMTA capital grants already made to the region, should serve as 
ample proof of our corrmitment to assist in implementing your far
sighted program of public transportation improvements in the greater 
Boston area. 

I hope this information is helpful to you. 

S. ly. 

~
L -

-, 

_,// 
1· ~v._ e-Li2P- ' 

Robert E. Patricelli 

Questions - XVII 

1. Why do you think the meeting was held in Senator Brooke's 
office? 

2. Do you believe that the Interstate Transfer account is an 
effective way to fund major transit projects? 

3. Do you think Boston is getting its fair share of funds? 

4. What factors do you believe should be considered in deter
mining what is an urban area's fair share? 



Session XVII 

The Political Spectrum 

''Government Accountability" 

Source: Excerpt from "Along for the Ride - People, Politics, & 

Transportation: California-style,'' Assembly Committee 
on Transportation, California Legislature, Sacramento, 
California, October 1974, by Sid McCausland, Principal 
Consultant. 





Accountability 

We can establish standards of accountability for natural monop
olies, but so far we haven't tried to make general government services 
accountable to anyone. There is the budget process and the squeeze
cut-and-trim directives, but they don't begin to equal the acid test of 
the market place. 

City Councilmen, County Supervisors, State Legislators, and 
Federal Congressmen don't have the tools to judge the effectiveness of 
most government programs, and given the way interest groups react to 
challenge, it is not clear that they would want to act on the informa
tion if it was available. The only programs which get axed are those 
which have earned the enmity of powerful people. 

There may be a way to make many government services more effec
tive. It involves introducing accountability into the system. For all 
its shortcomings, government regulation of the natural monopolies has 
worked fairly well. One reason given for this is that the agency 
brokering the services for the consumer is not the same as the agency 
producing the service. When a consumer doesn't like the proacst of 
a particular business, there is usually another firm marketing the 
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same product. This isn't true of most government services. With govern
ment you generally have to pay whether the service is good or bad. 

Perhaps if elected officials perceived their roles as brokers, 
rather than administrators, they could spend more time concentrating 
on the quality of service. 

Two additional factors are important on this point. It does not 
matter whether the service is provided by a private or a public entity. 
It is only important that the management be accountable to the consumer 
through the elected officials. It may be that this calls for even more 
structural separati.on than the current city-manager form of government 
provides. 

The second factor is that, in spite of a growing trend by elected 
officials to assume double-role appointment to boards which actually 
manage a public service; elected officials should not be operat~ng 
managers. They ehould be policy makers, brokers, public audi~ors; but 
not managers. Once the elected official becomes a manager the tendency 
to become enmeshed in the intricacies of the operation supercedes the 
necessity for viewing the operations within the overall communi~y policy 
framework. 

The Elected Official's Role 

What we need to foster are techniques for opening the process up 
for innovation and change. Innovation and change which reinforce 
publicly perceive6 goals and objectives. Innovation and change which 
encourages problem solving and open decision making. 
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Since most elected officials are relatively cynical about their 
ability to significantly redirect the energies of a government program, 
they come to view themselves as adversaries of the bureaucracy. This 
too is a human reaction, but it is based as much on illusion as fact. 

The elected officials are one of the keys to bringing government 
techniques forward into the decade of the 70's . Rather than viewing 
themselves as adversaries of the bureaucracy, they should view them
selves as agents-of-the-people; as brokers who demand the best buy for 
their customers. The elected official should concentrate on insuring 
that problems have been defined at a level of sufficient comprehensive
ness to encompass the prevailing social, economic, technological, and 
ecological concerns of the government. The officials should 
provide the stamp of approval of concensus program goals and evaluation 
criteria. And finally, the elected official should authorize the 
program manager to structure, restructure and institute a program aimed 
at meeting the requirements of the evaluation criteria. From that 
point on, the elected official should be the people's broker -- not 
involved in the direct management of the program -- apart from the 
program, always sensitive to the overriding question of whether or not 
the consumer is getting what is needed. The emphasis is not on the 
budget, but on the product. If the program is effective, the budget 
will be adequate for as long as needed. Once the program is found 
to be ineffective, regardless of how efficient it may be, the budget 
and the program should be terminated. 

Unfortunately, this idyllic scenario doesn't reflect current 
government procedures. In today's world, the budget process is more 
important than ?rogram effectiveness. Elected officials are fascinated 
with the power which accrues to them as they allocate dollars to various 
items in the budget. Evaluations of 2rogram effectiveness are only 
used as clubs against those who are in disfavor. Dollars are distri
buted along historical lines, with special supplemental funds going 
to those currently in the limelight. The elected official is unable 
to extricate himself from this ancient process for a number of reasons, 
but one obvious reason is because government does not have to be ef fec
ti veto survive.. 

The elected officials cannot free themselves from this process 
by themselves. They need the help of the people. 

Questions - XVII 

1. McCausland argues for greater public accountability. Do 
you think that his suggestions for achieving this account
ability are reasonable and achievable? 

2. Do you believe that the budget process is more important than 
program effectiveness as stated by McCausland? 



SESSION XVIII: THE FUTURE 

Objectives of Session XVIII 

To be able to identify basic issues in public 
transportation financing . and administration over 
the next decade 

To be able to describe generally the future out
look for public transportation in the United 
States 

To be aware of the types and status of innovative 
equipment or concepts in public transportation 

Synopsis of Session XVIII 

The future outlook for critical aspects of public trans
portation will be discussed in this sessi9n. Future roles of 
local, state, and federal governments are described based on 
present trends in legislation and policy statements. Innova
tions in public transportation will be addressed. 

Outline for Session XVIII 
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SESSION XVIII 
THE FUTURE 

1. Introduction 

What happens to public transportation in the future 
will significantly influence urban development 
and our way of life. It is likely that 1977 will see 
the continuation of government policies and programs 
aimed at making public transportation a more viable 
and integral element of the urban transportation system. 
Legislation and regulation to this end will be forth
coming from the new Congress. 

2. Public Transit Needs 

a. Projected Trips 

The 1974 Nationa l Transportation Report developed fore
casts of future transit usage with 1971 as the base year 
These forecasts are shown in Table XVIII-!. They indicate 
an overall doubling in public transportation usage from 
the low point of 1971 to 1989. The growth rates increase as 
city size decreases, which indicates the greater potential 
in those areas not now well served by transit. The 
category of "other systems" showed the largest increase, 
which would appear to reflect the potential for para
transit. 

Table XVIII-!. Annual Passenger Trips on Public 
Trans1.,ortation, by Mode and Population 
Class, 1971 and 1989 

(Millions of passenger trips) 

Urbanized- area Population , thousands 

1,000 500 250 100 50 
2,000 and and and and and Total 
and under under under under under All 

Mode and Year over 2 , 000 1,000 500 250 100 Areas 

1971: 

Bus 
Rail rapid 
Commuter rail 
Other systems 

All Modps 

1989: 

Bus 
Rail rapid 
Commuter rail 
Other systems 

All Modes 

1Less than 0.5 

Source : Ref 1. 

2,739 
1,782 

271 
24 

4,816 

4,222 
3 ,103 

445 
32 

7,802 

630 488 
8 9 

( 1) ( 1) 

9 0 

647 497 

1,716 1,105 
513 281 

7 37 
295 202 

2 ,531 1,625 

220 153 52 4,282 
6 0 0 1, 305 

(1) (1) 0 271 
1 0 0 34 

227 153 52 6,392 

677 475 190 8 ,385 
53 3 0 3 ,953 

1 (1) (1) 490 
191 125 4 849 

922 603 194 13,677 
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The 1989 forecasts are equal to the level of patronage 
experienced in 1954 and only 60 % of the World War II 
peak when the U.S. population was 55% of its forecast 
1989 total. 

Any forecasts of public transportation patronage is 
subject to so many asswnptions on phys ical and economic 
conditions, as well as government policies that a single 
number has little relevance. It can be concluded, how
ever, that the bottom has been reached in transit 
patronage and that a growth of undetermined magnitude 
can be expected in the coming years . This growth will 
vary from area to area and even within an urban area 
dependinq on the level of service provided. 

b. Future Needs 

The future needs of public transportation have been 
examined in a number of studies. The capital costs of new 
faciliti es and equipment for urbanized areas were reported 
upon by the 1974 National Transportation Report and are 
summarized in Table XVIII-2. The table shows the costs by 
mode for various sized urbanized areas and for the periods 
1972-1980 and 1972-1990. The information is based upon 
surveys conducted by the states in conjunction with the 
urbanized areas. For the 18 year period between 1972-1990, 
capital costs alone average nearly $3.5 billion annually. 
This is substantially in excess of what is currently spent 
by the transit industry on capital improvements. 

Table XVIII-3 presents the same data on a per capita bas is. 
Note that per capita expenditures in areas over a 
million are ten times gre ater than those under a 
quarter million. 

Table XVIII -2. Public Transit Capital Costs, By 
Mode, 1972-1980 and 1972-1990 
(Millions of 1971 Constant Dollars) 

u r ban ized Are a Population (Tho usands) 

2 , 000 1,000 500 250 & 100 & 50 & Total 

and & unde r under under under under All 

Mode over 2,000 1,000 500 250 100 Areas 

1972-1980 

Bus 1,736 791 732 302 173 66 3 , 800 

Rail 10 , 872 2,398 175 145 0 0 13,590 

Commuter Rail 3,443 2 18 0 1 0 3,464 

550 808 170 107 4 * 1,639 Other --- --- -- -- -- --
Total 16,601 3,399 1 , 094 554 178 66 22,492 

1972-1990 

Bus 3,083 1,778 1,898 806 414 190 8,169 

Rail 31,449 6,781 2,417 784 146 0 41,577 

Commuter Rail 5,337 35 41 14 8 2 5,437 

Other 523 2,874 1 , 812_ 990 83 83 6,372 
--- -- -- --

Total 40,392 11,469 6,176 2,594 650 275 61,556 

* Less than $500,000. 
Source: Ref. 1 
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Table XVIII-3. 

Mod0 

1 972- 1980 

Bus 
Rail 
Commute r H,..!il 

Other 
Total 

1972-l 990 

Bu5 
Rai l 
Commut e r Rail 
Other 

Total 

Public Transit Capital Costs Per Capita 
By Mode, 1972-1980 and 1972-1990 
(1971 Constant Dollars) 

Urbanized Ar e a Popula ti o n (Th ousa nds ) 

2,000 1,000 500 & 2 50 & 100 & 5 0 & Ave rag e 
and & under unde r under under under All 

ove r 2 , 000 1, 000 500 250 1 00 Ar eas 

26. 50 38.16 30.62 20 . 08 1 2 . 16 11. 0 4 26 . 13 

1&6 . 00 11 5 . 6 7 7 . 30 9 . 60 0.00 0.00 93 .4 7 

52 . 57 . 09 . 74 0 .00 . 05 0. 00 23.82 

8. 40 ~.§. 7.09 7 .13 . 29 .05 ~ 
253.46 192 . 87 47.45 36 . 81 1 2 . 50 11.10 154. 69 

41. 58 71. 90 66 . 65 44.14 24 . 74 26.02 48 . 15 

424 . 06 274. 19 84 . 90 4 2 . 93 8 . 71 0 . 00 245.07 

71. 97 l. 4 2 1. 45 . 74 .4 5 .32 32.05 

7 .06 116 . 22 63.89 54 . 20 4 . 96 11 . 31 37 . 56 

54 4.66 463 . 73 216 . 89 142.0l ~85 37- . 65 362 . 8 3 

Source: Ref. 1 

Owen in the report "Transportation for Cities" (2) com
bined data from several sources including the 1974 National 
Transportation Report to show the increase in tleet size 
and route miles as related to capital expenditures bet
ween 1972 and 1990. These changes are shown in Table 
XVIII-4. 

Table XVIII-4. Projected Change in Vehicle Fleet 
and Route Miles and Capital 
Expenditures for Transit, 1972-1990 

Number o f 
vC>hic lcs in fleet Rout e Miles Capita l Expenditures 

• Between 137 2 and 1990 
Amo unt 

I nc rease Increase (billions of Pe r centag e 
Type of TrcJ ns it 1 972 1972- 90 1912 197 2-90 1 971 dollars) of Tota l 

Bu s ~o, 100 24, 000 49 , 200 26, 500a 8.2 l3 
Rai l 10 , 600 7 , 500 } 3 , 200 

1, 58ob 41. 0 6 7 
Commuter Rail n.a. 700 20 5.5 9 
Other C 0. ---2..2.QQ_ __Q_ ..J....1_QQ_ ~ .....l.L ---" 

To t a l 60 , 700 40 , 200 52 , 400 31, 500 6 1. 7 1 00 

Sources: American Transit Association, 1974-75 Transit 
Fact Book (Washington, D.C.: ATA, n.d.) p . 24; U.S. 
Department of Transportation, "A Study of Urban Mass 
Transportation Needs and Financing" (Government Print
ing Office, 1974; processed), pp. 111-16, 18, 19, 21; 
and Department of Transportation, "1974 National 
Transportation Report" (Government Printing Office, 
1974; processed), pp. V-7, 8. Figures are rounded. 

n.a. Not available. 
a. Includes 1,400 miles of new busways or exclusive 

bus lanes. 
b. Includes 1,200 miles in cities with no rail 

service at the present time (586 miles in 
Washington, Atlanta, Baltimore, Detroit and 
Los Angeles and the remainder in small cities) 

c. Includes personal rapid transit, skybus, 
people movers, dial-a-ride, and similar systems. 

d. Does not include commuter rail fi g ures, which 
are not available. 
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All told, a 60% increase in fleet size is anticipated 
between 1972 and 1990. Increases for bus and rail 
systems are generally equivalent with the largest gains 
being shown in the "Other" category which includes the 
paratransi t and AGT systems. In general, the increase 
in fleet size and route miles served is indicative of 
the potential increase in person-trip capacity. How
ever, greater utilization of equipment, especially 
during non-peak periods can substantially increase the 
person carrying capacity on a daily basis. 

c. Elderly and Handicapped 

The transportation disadvantaged are demanding and will 
receive greater attention in the next decade. Federal 
requirements dictate that public transportation must 
serve their needs, cost implications aside. This cate
gory of user is growing at a greater rate than the popu
lation and will become an increasingly larger user of 
public transit services. It is likely that peak hour 
incentives will also be extended to the transportation 
disadvantaged. 

d. Spatial Distribution of Jobs and Residences 

Restructuring of urban areas has been cited as the most 
feasible means of solving the urban transportation 
problem(2). Creating higher density employment 
surrounded by high density residential areas will be 
more conducive to public transportation than the widely 
scattered development patterns currently in use. 
Naionwide changes in the land patterns of our major 
cities will take many decades, however. Government 
policies in the past few years have not changed to the 
extent that would halt continuing suburbanization. On 
the contrary, many of the suburban jurisdictions are 
aggressively pursuing non-residential development in 
competition with center cities as a means of easing 
residential tax burdens. 

Much of the suburban development is being concentrated 
in corridors or areas that have traditionally been 
poorly served by public transportation. The challenge 
to the transit industry during the next decade will be 
to expand existing services and develop new services 
that make these new developments less dependent on 
the private automobile. 

e. Reliance on the Automobile 

During the next decade, we can expect that transporta
tion policy makers will move towards provision of 
public transportation services that will allow urban 
dwellers a greater freedom of mode choice. This will 
not be for all trips or at all times during the day. 
Particular emphasis will be given to the journey to 
work and to radial service from suburb to center city. 
More direct service will be provided and greater use 
of fringe parking coupled with express bus service can 
be anticipated. Wider use of the variety of paratransit 
options will be experienced with further integration 
of these services into the total system. 
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Major emphasis will be placed on enhancing the image of 
public transportation in the minds of the general 
public. Likewise a greater public awareness that the 
use of public transportation is a viable option is 
needed. 

3. Public Transportation Financing 

a. Proposed Legislation 

Federal participation in the financing of both capital 
and operating costs for public transportation has 
increased drama~ically during the last decade. The 
National Mass Transportation Assistance Act of 1974 
was particularly important in that it provided Federal 
operating assistance for the first time. The present 
legislation is by no means a plateau of Federal finan
cial participation. Senator Williams (D.-N.J.) has 
introduced a bill entitled "The National Mass Transpor
tation Assistance Act of 1977." (3) 

Key features of the proposed 1977 bill are set out 
below. 

Section 3, Capital Grants: rive-year (Fiscal Years 
1978-1982) obligation levels are set at a total of 
$11.4 billion reflecting an increasing annual rate of: 
1978 - $1 .9 billion, 1979 - $2 billion, 1980 - $2.2 
billion, 1981 - $2.5 billion and 1982 - $2.8 billion; 
sets aside, from the $11.4 billion, an administrative 
apportionment of $500 million annually for equipment 
purchases; permits the use of $500 million in non
urbanized area funds for operating as well as for 
capital assistance; and adds a provision for the for
giveness of certain loans under Section 3(a). 

Section 5. Formula Grants: Extends the formula grant 
program to 1982 by adding $125 million in 1980 (making 
up for the transition quarter), $1.1 billion in 1981 
and $1.25 billion in 1982; authorizes new funds of 
$250 million annually for five years for supplemental 
discretionary grants for capital or operating projects 
to maintain essential commuter rail services, increase 
service innovations and assist high impact areas; and 
provides for the return of unobligated, formula
apportioned funds (if not used within two years of 
apportionment) to be made available to all areas under 
new discretionary Section 5 authority (estimated to 
amount to $30 million at the end of FY 1977). 

Section 16, Elderly and Handicapped: 

Provides for the determination by the Secretary of 
Transportation on mobility provisions for the elderly 
and handicapped by accessible, regular fixed-route 
services or substitute special services; gives the 
Secretary authority to mandate the purchase of access
ible equipment in order to assure mobility; requires 
local advisory committees and a national advisory 
council; and requires a report to Congress on public 
transportation needs of elderly and handicapped 
persons. 
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b. 

Reporting: Requires a report to Congress on funding 
requirements in 1980 and 1982. 

The u. s. Conference of Mayors along with the National 
League of Cities and APTA have asked the new Administra
tion for $11 to $12 billion more in urban transit aid 
by 1981. This would be in addition to the $11.8 
billion over six years provided by the National Mass 
Transportation Assistance Act of 1974. Senator Williams' 
bill seems to respond to this request. 

Industry Proposals 

APTA recently surveyed the needs of its members for 
the period 1977-1981. The transit properties we~~ 
asked to estimate capital improvement costs based upon 
three scenarios which included no expansion, limited 
expansion, and all planned expansions. Under the 
limited expansion assumption, almost 21 billion dollars 
in capital improvement expenditures is needed of which 
the Federal share would be $8 billion. 

APTA has established its own Ten Point Action Plan for 
improving public transportation. These ten points 
include: 

Realistic updating of the federal financing 
program. 

Formulation by Congress of a National Transpor
tation Policy. 

Development of a comprehensive energy program 
which recognizes the short and long range impor
tance of public transit. 

Development and implementation of comprehensive 
recruiting, training, and managerial training 
programs. 

Implementation of actions to resolve operator
supplier problems with regard to procurement 
of rail cars and buses. 

Resolution of problems concerning the industry's 
ability to carry out vitally needed research and 
development. 

Development of a National Model Program to 
expedite the movement of buses on city streets. 

Development of an industry insurance program to 
provide consistency in and minimum premium pay
ments for important coverage. 

Development of a National Program to ensure 
personal security and to increase confidence in 
the use of public transit. 

Renewed efforts in the broad field of equal 
opportunity and affirmative action, with partic
ular emphasis on the recruiting,training, and 
advancement of minorities and women. 
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The ten point program is an indication of how the 
industry views its needs and what areas need attention 
in the upcoming years. 

4. Administration of Public Transportation 

Significant changes in the manner in which ?Ublic 
transportation is administered may be anticipated 
during the next decade. The goal will be to better 
integrate public transportation into the urban t~anspor
tation process. The administrative concepts of the 
mid-70's will no doubt be translated into the programs 
of the 80's. 

a. Institutional Changes 

1) Surface Transportation Administration. At the 
Federal level there appears to be a gathering momentum 
to merge the functions of FHWA and UMTA into a surface 
transportation agency. This reorganization has been 
discussed for a number of years but with some reluc
tance by both parties. However, as the missions of 
UMTA and FHWA draw closer to each other, the logic of 
fully integrating the operations becomes stronger. 

2) Transit Ownership. The exodus of private owners 
from the transit industry can be expected to continue 
during the next decade especially for those systems that 
provide areawide service. In general, the economic and 
institutional barriers are too strong to permit profit
able operations. That is not to say that privately 
operated transit properties will become a thing of the 
past but they will be a diminishing portion of the 
industry. 

3) The MPO's Role. The future role of the MPO's 
remains an unanswered question. Recent federal regula
tions seem to have given them an upper hand in plan
ning and implementing urban transportation policies and 
actions. However, it is unlikely that major local 
jurisdictions will sit idly by and allow a non-elective 
body to determine local priorities and programs. 
Aggressive MPO's may find their knuckles being rapped 
by jealous local agencies. 

Frederick Salvucci, Massachusetts Secretary of 
Transportation succinctly stated the problem and 
offered a solution with regard to the Federal, state, 
and local government situation( 4 ). 

"On the matter of f~deral, state, and local relationships. 
State officials, such as those of us in AASHTO, and 
local officials, such as those in the League of Cities 
or the U.S. Conference of Mayors have at times tended 
to treat as an article of faith that each, respectively, 
should band together and demand that the federal transpor
tation administrator deal directly with each, bypassing 
the other. This issue arises in spades in the case of 
the federal transit program, where the possibilities 
are legion. !1ayors, transit operators (some local, some 
regional and some state), heads of state highway 
agencies, state secretaries of transportation, 
governors -- all or most of these are involved in vary
ing degrees in transit capital or operating matters, 
depending on the pattern selected by a state legisla
ture or under a state constitution for the governance 
of an urban area. 
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What, then, should federal transit legislation provide 
on this issue? Many of us, whether state or local 
officials, are aware of the dangers here as manifest 
in the U.S. DOT's episode with the "Metropolitan Plan
ning Organization" regulation. 

The basic federal legislative principle on the federal, 
state, and local relationship in the transit program 
might be simply to require the federal administrator 
to look to those officials held responsible under a 
state's organic law for the planning, financing, and 
implementation of transit capital improvements, and 
for the operation or financing of operations of the 
transit system. The point here is that it is very 
dangerous for federal law to permit, much less require, 
a federal administrator -- who is accountable for the 
investment of millions of federal dollars -- to deal 
with a state or local official not responsible under 
governing law for financing of the transit program. 
A functional approach such as that being described 
here ("who pays") may involve a multiplicity of non
federal officials for the federal administrator to have 
to deal with, but that is a problem inherent in our 
federalist system, and one that I am not disposed to 
attack here." 

4) Transportation Broker. An institutional 
arrangement which may get greater use in the coming 
years is that of the Transportation Broker. The 
interest in this concept, pioneered in Knoxville, Tenn. 
is great. The system allows an umbrella agency to 
act as a broker, utilizing the services of public and 
private agencies in the most efficient manner to serve 
the varying needs of the urban area. The broker could 
act as the non-profit middleman in providing Federal 
and state funds to private operators. It would appear 
to be a feasible means of integrating a number of public 
and private transit services into a comprehensive 
ar.eawide system with the least amount of institutional 
and regulatory changes. 

. _S) _Transit Association or Federation. Another 
instituti~nal arran~ement is where two or more public 
and/~r priv~te carrie7s serving the same area join to 
provide a sin~le public transportation service without 
actu~ll~ me7ging. The Metropolitan Transportation 
Commission in ~he S~n Francisco Bay area has adopted 
some ~easures in this regard including a common map of 
transit routes. 

b. Regulatory Changes 

Changes in Federal, state, and local regulations have 
generally lagged behind the recent events in public 
transportation. In many cases, the regulations which 
were instituted when transit was largely a private 
industry are no longer applicable. They often stifle 
the integration of the various transit systems and 
hinder the effective use of a particular system to 
serve a market segment, Much of the regulatory problem 
is identified with the newly emerging paratransit ser
vices. In particular, revision of regulation that limits 
the entry of taxis is required. Reg~lations which tend 
to .restrict the full use of private transit servL~·es also 
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need to be reviewed. Changes in the application of the 
Section 13c regulations are one of the areas of regula
tory change that may be anticipated in the next decade. 

Vuchic, in a recent article, made the following state
ment (5): 

"The goal of public regulation in urban transportation 
is not to maximize the profits of the operators, but 
to ensure adequate public service and protect public 
interests including users , community, and the entire 
urban environment." 

c. Improved Financial Mechanisms 

The grant process which UMTA has used in awarding 
capital funds has been criticized as cumbersome, time 
consuming and arbitrary. UMTA has recognized these 
deficiencies and has proposed new procedures for 
approving capital grants. The new process would move 
major UMTA decisions to an annual basis by using a single 
submission instead of the current process which is on a 
project by project decision. The thrust of the proposed 
new procedure as well as those that will ensue are to 
speed up the federal funding process and enable the 
local authorities to better plan their financial opera
tions. 

5. Public Transportation Innovation 

What innovations can we anticipate during the next 
decade that would significantly affect public transpor
tation? The answer is probably very little if the last 
decade was any guide. However, innovations in both 
institutional arrangements and technology will continue 
and some of the more important items are discussed below. 

a. Auto Use 

The auto will remain the dominant mode for urban travel 
for the foreseeable future. This fact of life has been 
noted in , a number of recent studies. In a recent DOT 
report entitled "National Transportation Trends & 

Choices to the Year 2000", it was concluded that auto
mobiles will continue to dominate American passenger 
travel and transportation problems for the balance of 
the 20th century ( 6 ). The report did warn, however, 
that major urban center cities face destruction if 
public transportation is not made dramatically more 
attractive. 

Another recent report prepared by the Regional Plan 
Association of New York for UMTA made the following 
points ( 7 ) : 

96 % of all urban travel today is by automobile 

Half of the nation's transit travel occurs in the 
New York City region which makes up less than 
one-tenth of the national population. 

Even during transit's best days in World War II, 
transit ridership was only 14% of all urban 
travel. 
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The RPA report concludes that the most effective way 
of solving our urban transportation problem lies in 
changes in the nation's urban development pattern 
through increasing the size and compactness of down
towns and other clusters of employment and by increasing 
residential densities especially near downtowns. It 
goes on to acknowledge that increasing the density of 
urban areas in America "flies in the face of a long 
term trend." 

Autos can be expected to become more energy efficient 
with lower pollutant emissions. Continued importance 
will be given to increasing auto occupancy through 
expanded carpooling campaigns. Under any set of 
reasonable assumptions, auto use will continue relatively 
unchanged during the next decade, although the cost of 
travel both in dollars and travel time may increase. 

b. Auto Restricted Zones 

UMTA has selected several cities where it hopes to demon
strate the benefits of auto restricted zones (ARZ). 
There are several European and Asian cities where ARZ's 
have been implemented on a fairly extensive basis. 
However, the experience in the U.S. has been quite 
limited both in numbers and in sizes. ARZ planners hope 
to reduce transit travel times and increase transit 
usage by making transit more attractive in comparison 
to auto travel. It can be expected that wider use of 
the auto restricted zone concept will be made in the 
next decade. 

c. Bus Use 

As noted in Table XVIII-4, a sizeable increase in the 
bus fleet can be anticipated in the coming years. The 
buses will be used in traditional means as well as in 
innovative services. 

1) Exclusive Lanes. More extensive use of exclusive 
bus and other high occupancy vehicle lanes can be 
expected during the next decade. Facilities such as the 
Shirley Highway Express Lanes, the San Bernardino 
Busway, the Orange Streaker in Miami, have all proven 
that good bus service will get people out of their auto
mobiles. More extensive use of preferential treatment 
for high occupancy vehicles can also be expecten on 
arterial and city streets. 

2) Paratransit. Paratransit services will expand 
during the coming decade. The myriad of uses that the 
various paratransit services can provide are only now 
beginning to be recognized. The advantages of para
transit are also being noted by many conventional transit 
systems as ways of expanding their service or more fully 
integrating services. Institutional problems may well 
plague wide scale use of paratransit but it appears 
that this problem is being addressed and considerable 
progress can be anticipated in the ccming years. 

3) Vehicle Types, A variety of vehicle types have 
been introduced over the last few years and should see 
wider use in the future . A greater emphasis on fitting 
the vehicle to the market is the basic factor behind 
this. Particular attention will be given to the smaller 
vehicles (12-25 passenger) in terms of developing more 
dependability and longer life. Greater use of articu
lated and double deck buses may also be expected on 
high volume lines. 
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Countering the trend to greater vehicle types will be 
the government stressing of greater vehicle standardiza
tion as one means of holding down costs. 

d. Automated Guideway Transit 

As indicated in Session VI, several AGT systems are in 
operation in selected environments. These include the 
Morgantown PRT, AIRTRANS at the Dallas-Fort Worth 
Airport, and the Shuttle in Tampa. The systems implemented 
thus far are special purpose and have limited applica
tions. Their high costs and technological problems 
have put a damper on widespread use. However, research 
and development is being continued by UMTA and TSC and 
some limited additional uses can be expected during the 
next decade. In general, however, AGT systems will have 
made little impact on public transportation during the 
next decade. 

1) Downtown People Movers. The most likely near-term 
application of AGT systems will be as downtown People 
Movers. Four cities have been selected by UMTA in which 
to test downtown people mover systems. The objective 
of the demonstration is to determine feasibility of 
moving large numbers of people in densely developed 
downtown areas including as a distribution system for 
existing or planned transit systems. Several operational 
people mover systems can be expected during the next 
decade with a major nationwide application depending upon 
the success of the demonstrations. 

e. Waterborne Transit 

In recent years, UMTA has funded several projects 
relating to ferry service in urban areas. The most 
extensive system is in the San Francisco Bay Area from 
Marin County to downtown San Francisco. Although 
ferries have limited applicability in most urban areas, 
we can expect to see further programs where appropriate 
conditions exist. 

6. Summary 

The resurgence of public transportation which began in 
the early 1970's will continue for the rest of this 
decade and into the next. Greater funding for both 
capital and operating assistance can be expected from 
all levels of government. Improved public transporta
tion will be viewed as an essential element in upgrading 
and redeveloping our major central cities. 

Increasing attention will be paid to overcoming institu
tional obstacles so as to allow better integration of 
all existing and planned public transportation services. 
No radical departure from existing technology is 
expected in the next decade. Innovative use of and 
improvement to currently available systems is most 
likely. The public takeover of transit systems will 
continue. New and more permanent funding mechanisms 
will be found to support public transportation services. 
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The automobile will continue to play the major role in 
urban transportation although public transportation, 
particularly during the peak period, will be the basis 
on which our large central core areas are revitalized. 
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Discussion of Energy, Oil Imports and Public Transit 

Let me share with you a very different scenario. Since this 
nation is a representative democracy, we tend to react to crises 
of catastrophic events--a world war, the introcution of the contra
ceptive pill, the OPEC oil embargo. The OPEC oil embargo is one of 
the major events that is changing the form of public transportation. 

Let me suggest to you one consequence of the embargo. All of 
the OPEC nations had a reserve currency of $3 billion at the end of 
1972. At the end of 1977, they had $155 billion--the greatest 
transfer of wealth in the history of the world. And what does this 
mean? The impact of this transfer is affected by the way the OPEC 
nations have invested their money. They aren't investing it here 
in American productivity or in enterprise which create jobs, new 
wealth or increase the standard of living. In fact, we find that in 
1975 and 1976, there has been a decrease in the incomes of American 
families by two to three percent each year. Although we haven't 
seen the 1977 figures--the indication is that we will probably see 
the same thing. 

We are spending dollars buying foreign oil which were not 
spent before. In the 1950's, we produced 99% of the petroleum 
needed for domestic consumption. Today, it is less than 50 percent. 
This past year we exported goods and services of $18 billion more 
than we imported if you exclude crude oil. Our outflow for imported 
oil was $45 billion. This resulted in a net outflow of some $27 billion. 

And what does that mean? In a simplistic way, when our standard 
of living improves, each dollar of gross national product is provided 
50 percent to labor and 50 percent to management as being a fair and 
equitable distribution. Labor was able to ask for more goods and 
services, management had the wherewithal to provide for more capacity, 
employ new employees, and the upwards cycle began and continues to 
begin. What is happening now is that instead of the dollar that is 
generated here for gross national product, 20 cents goes to the 
OPEC nations and 80 cents is divided perhaps into 50 cents. to -' labor .· 
and 30 cents to management; labor being offered goods and services. 
But management does not have the wherewithal for the plant capacity, 
for the inventory, for maintaining the labor force, and the cycle 
downward begins. If labor gets the 30 cents and management gets the 
50 cents--well--management may have the money for the new plant 
capacity, but labor isn't buying and we have the downwards cycle. 
We are in that period and it is going to continue. 

It is the feeling of many people that I have spoken to in the 
economic field that this outflow of U.S. dollars is a crisis. We 
talk about an energy crisis, but for the time being, there is an ample 
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supply of energy available if we have the money to pay. We have 
seven percent of the world's population here, we consume about 
35 percent of the world's energy and we can continue to do that if 
we have the money coming here and can spend it--but we don't have 
it. So there is a feeling that since the OPEC nations are mainly 
putting their money into certificates of deposits, in funds that 
are accruing interest which do not produce any wealth in this nation 
for the government, we will come to a rapid crisis late in 1979 or 
vecy early in 1980. In a democratic society it is difficult to 
determine what we should do to make a change. The recommendation 
is to reduce the amount of crude oil that we depend upon from 
foreign countries. We say, perhaps, that we can put some constraints 
on that. 

We know the love affair for the automobile politically precludes 
auto constraints so we drift until the crisis situation is upon us 
and we are right in over the brink and up to our necks. 

Some changes are beginning to be observed. One of these changes 
is that the post World War II baby population that is now the 15-30 
year age group is entering the housing market. They are deciding 
that they cannot afford the single family dwellin~ to have a standard 
of living and a quality of life that provides the best attributes of 
a happy existence. Many are taking part in a big migration back to 
center cities and suburban sub-center cities where the housing patterns 
are more dense, where we have· the townhouse, the condominium types, 
where we have common walls, less window space, reduced energy 
consumption, and greater densities. All of this will help encourage 
the use of public transportation. It is a feeling and a belief by 
many of us that we will see a resurgence of rail construction (whether 
we call it light rail or heavy rail), electrically operated and 
designed for connection between center cities and sub-center cities 
with feeder buses serving the periphecy. Toronto and Ontario have 
done some extensive studies which have shown that an initial front 
end investment for expanding the Toronto line by about $5 billion will 
help develop the economy of Ontario, would use electrical energy, 
and would tend to pay off over a period of 25-35 years all of the 
investment by a reduction in imported oil costs. 

We find that, in this nation, since the political official who 
has to make the decision for the large up front capital investment 
has a life span of two to six years, he doesn't want to take the risk 
of providing the additional taxes or additional money to do that when 
he doesn't see a return for ten, fifteen or twenty years. 

So we come to the current state, the present state, wher.e we 
are in a situation of the standard of living going down; where there 
may be a large additional amount of unemployment and this is predicted 
to come late in 1979 or early 1980--we will have to change incrementally. 
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This isn't going to be an overnight radical change. The change 
comes over a period of some 20-30 years. We have these factors 
all in play now, interacting. We have an opportunity now to change 
a direction which will provide for a lifestyle and a standard of 
living that will be a successful, happy one. Coming to the 
point of a change late in 1979, you see the changes in Congress 
from those people who are aware of the interaction. These changes 
are working to the advantage of public transportation. When 

• 

Jim Howard and Jim Wright are publically speaking of public transporta
tion, it isn't because they have necessarily seen a new light of day 
compared to their prior highway advocacy. They see the issue of 
the economic well being of the nation, the interaction of the 
automobile, public transportation and the dollars that are flowing 
out of this country. 

So, I suggest to you that one of our important goals should be 
to provide the embryo transit system, so that our society can move 
away from the excess of use of petroleum energy. We must put into 
the place the buses, rail systems, and other electrically-operated 
transit systems and increase the needed operating assistance. We 
must put the system in place now, even though today, in some cases, 
it is underutilized; even though today, many say that the national 
needs to plug more money for highway funds for repair bills and 
services and leave public transportation as it is. This is a perspec
tive that we have to overcome. We can be articulate in what is 
needed. I believe that we have time on our side and there will be 
a major change in behalf of public transportation. As predicted by 
the economic' s survey that was ma:ae by Frost and Sullivan, which 
said that while we only now carry about four percent of our total 
trips on public transportation, by the 1990's, we should see up 
to 29 percent and I think that is a realistic prediction! 

Questions: 

1. Do you agree with Mr. Pikarsky's implication that public transpor
tation can solve our nation's energy problems? Explain. 

2. What is the author's major recommendation, and do you agree? 
Why? 

3. Do you agree with his prediction for a 29% share of trips by 
public transportation in 1990? Why? What are some necessary 
conditio~s for this to occur? 
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VISIONS OF THE FUTURE 

* * * 

REMARKS BY FEDERAL HIGHWAY ADMINISTRATOR NORBERT T. TIEMANN 
AT 1976 SALZBERG PROGRAM, SYRACUSE UNIVERSITY, SYRACUSE, 
NEW YORK, APRIL 2, 1976 

* * * 

I am delighted to be here today to take part in this 

panel and roundtable discussion. This is the first oppor

tunity I have had to visit Syracuse, and I welcome it. 

Our subject today, "Modal Visions," is an intriguing 

and provocative one, for history has demonstr a ted repeatedly 

that today's dreams often become tomorrow's reality. 

As it happens, I recently was asked to write a magazine 

article on what the transportation picture in the United States 

will look like 25 years from now, in the year 2001. I 

think some of the things I said in that article would be 

pertinent here today. 

Now, to predict what might happen a quarter century 
into the future is pTetty risky, at best. 

For example, who, in the World War II year of 1944, 
would have had the temerity t6 predict that the United States 
would land men on the moon 25 years later, in 1969? For 
most of us, certainly, that thought was as remote as 
the moon then was from the plane~ Earth. 
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On the other hand, change often does not come as rapidly 
as we sometimes foresee. In 1950, for instance, there were 
some who believed that by now we all would be enjoying 
automated highways. That has not yet come to pass. 

Also, who in 1950 envisioned that this Nation was on 
the brink of embarking on the greatest roadbuilding program 
the world has ever known? Yet just 6 years later, Congress 
enacted the legislation that . launched the 42,500-mile 
Interstate System. And in 1950, who would have had the 
prescience to foretell the incredible collapse of the 
American railroads? 

Obviously, then, prophecy is an inexact science, to 
put it in the most favorable light. 

However, with consid e rable trepidation, and with the 
hope that no one will hold me to them, I submit the following 
thoughts: 

--The automobile, in some form, will continue to be 
the predominant form of transportation in this Nation. 
However, it will be much more energy-efficient and ~ill 
come in great variety. Passenger vehicles will range from 
very high mpg mopeds to multi-passenger van-buses, and 
recreational vehicles with a high proportion of diesel and 
some Sterling cycle engines. Low powered electric and other 
two- or three-seat vehicles capable of practical maximum 
speed of 30 mph for use in neighborhoods and urban areas; 
carefully streamlined high speed intercity vehicles in two
and five-seat models, and very light utility vehicles serving 
the pickup and van role will be available. 

--Motor fuels will include gasoline blended with 20 to 
30 percent methanol, diesel fuel, nonpetroleum fuels from 
coal, gasahol (m a de from corn), cellulose products and 
wastes and electricity. Great progress will have been 
made in developing and producing synthetic fuels. 

--Fuel, in terms of 1976 dollars, will cost about $2 
per gallon, including taxes, but expenditures per passenger-mile 
will have increased less than 100 percent, perhaps only 25 
percent, for the conservation-conscious family. 

--Trucks will be operating in designated lanes on 
selected intercity routes as trains of 3 to 12 semitrailer 
units behind a single tractor truck, with tandem axle loads 
of 40,000 pounds. 

--Carpooling will he an established \vay of life. During 
rush hours in urban area~, more than 75 percent of the auto
mob i 1 e s us e d f o r comm u t i n g \, i l 1 c a r r )' mo re than one p e rs on . 

- - CO n t r o 1 t cc h no 1 o g y \,' i 1 1 ha v c he c n cl eve 1 oped and b e · 
in use which will permit n-hiclcs to travel at much closer 
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headways more safely. 

--Exclusive bus lanes will be in use in al) large urban 
areas. 

--There will be much more emphasis on para-transit 
facilities. Buses will continue to play a major role in 
the urban mass transit picture, but unless there are 
major technological br~~kthroughs which greatly reduce 
the capital investment, few new subway systems will be 
in use. There wjll be increased use of "light" fixed 
rail facilities (an updated version of the old trolley 
cars), and monorail may play a very limited role in 
certain areas. 

- -All major cities will have several ARZ's--automobile 
restricted zones. 

--Some new Interstate System-type freeways will have 
been constructed, but the focal point of the Federal-State 
highway program will be on expanding the capacity of existing 
Interstates and dramatically upgrading the existing Primary 
and Secondary roads (by then known by other names). 

--Federal highway funds will be available for use by 
the States for rehabilitation of existing roads. 

--The primary function of the railroads will be the 
long haul of freight, with piggybacking being used on a 
much larger scale. Passenger service will exist only in 
relatively short, high-density corridors (such as Washington
New York), but there it will thrive. 

--There will be widespread use of various wastes as 
materials for highway pavements. 

--The Federal interest in all forms of surface trans
portation will be expressed through a Surface Transportation 
Administration, which will include highways, rails, mass 
transit, and the waterways. 

--Highway travel will be much safer; vehicles will have 
many more safety features and our engineering technology 
will have advanced to the point that the roads constructed 
in 2001 will make those we know now look out-of-date. 

Well, that about covers it. I am sure that everyone 
here can make predictions of his own concerning our 
transportation system 25 years down the road. But let's 
all remember--at this point we're only guessing! 

II II II 
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Questions - XVII 

1. What forecasts related to transit do you agree or disagree 
with? Why? 

2. Do you agree with the comments on carpooling and on auto 
restricted zones? Why? 

3. What other predictions would you make related to transit? 
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Federal Aid and Key Policy Issues 

For many years federal transportation policy ignored the problems of the 

cities. In fact, federal highway aid at one time could not be applied in place 

with a population of 2,500 or more. The major problem then was to build 

all-weather rural roads, and the agency in charge of road building at the federal 
level was the U.S. Department of Agriculture. But with the reorganization 

and revision of road policy that took place in the 1930s and 1940s, federal 

aid was transferred from the Agriculture Department and expanded to include 
an urban road program that would eventually create thousands of miles of 

urban expressways and an extensive system of federal aid for city streets. 
Defects in the federal approach to urban transportation were, first, that it 

ignored public transit and, second, that it paid little if any attention to the 
interrelationship between transportation and the other aspects of urban devel

opment. By the early 1960s the first of these omissions was corrected by the 

initiation of a continuing transit aid program that has now become a multi

billion-dollar effort. This policy reversal has been accompanied by a substan

tial liberalization of federal aid for highways that is moving rapidly in the 

direction of a unified transportation program for urban areas. The second 
defect may be overcome by a transportation planning process that relates the 

financing of transportation facilities and services to comprehensive programs 
for the long-term development and redevelopment of urbanized areas. 

An Overview of Federal Programs 

A continuing program of federal aid for urban transportation began in 

1944, when urban highways were made part of the established program of 

federal aid for state highways. But the highways eligible for aid were the 

extensions of rural highways through and around cities and were never con
sidered an integral part of the urban transportation system. The objective was 

rather to facilitate intercity movement by the removal of urban obstacles. 

Today the emphasis continues to be on intercity routes through and around 

urban areas as the Interstate Highway System has become the major focus of 
the federal highway program. A total of 8,800 miles of urban highways are 

included in the 42,500-mile interstate network, which is now 85 percent com

pleted with a current price tag of more than $70 billion. The federal share of 

the total cost has been 90 percent. In addition to the interstate mileage, work 

continues to be done on the 39,000 miles of urban extensions of state primary 

and secondary highways that are eligible for federal aid, and an additional 

urban system was recently authorized that includes other major streets not in 

the primary or secondary systems. This new network is expected to total as 

many as 190,000 miles.1 

Federal aid for urban public transit did not begin until after the passage of 
the Urban Mass Transportation Assistance Act of 1964, which established the 

first major program of capital grant assistance for mass transportation, follow
ing a transit demonstration program and a program of low-interest loans for 

transit facilities that began in 1961.2 In 1970 Congress stated its intent to 

make $10 billion available for transit investments over a 12-year period and 

authorized the expenditure of an initial $3.1 billion. The total transit authori
zation was later doubled.3 The federal government paid two-thirds of the 

1. Data on the interstate and urban highway systems are from Motor Vehicle Manu-
facturers Association of the U.S., 1973/74 Automobile Facts and Figures (Detroit: MVMA, 
n.d.), p. 46; MVMA, 1975 _Auto":'obi1e Facts and Figures (Detroit: MVMA, n.d.), p. 49; 
and H'.ghway Users Federat1on,H1ghways, Safety and Transit: An Analysis of the Federal
Aid Highway Act of 1973 (Washington, D.C. : HUF, 1973), p. 5. 

~- See George W. Hilton, Federal Transit Subsidies: The Urban Mass Transportation 
Assistance Program (American Enterprise Jnstitu te for Public Policy Research, 1974 ), pp. 
5-11, for a history of the early legislation. 

3. These authorizations were the result of the Urban Mass Transportation Assistance 
Act of 1970 and the Federal-Aid Highway Act of 1973. 
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costs of transit equipment and other capital investments (but 90 percent for 

interstate highways) until 1973 when this proportion was increased to 80 per
cent. 

The actual amount of aid for transit was relatively modest through 1970, 

amounting to about 4 percent of total federal outlays for urban transportation 

during the 1960s. For fiscal 1975 , however, the program authorization had 

been increased to $1.4 billion, ten times the 1970 level .4 

From these increased funds, about $3 billion of federal aid had been made 
available by mid-I 974 under the TJrban Mass Transportation Administration 

(UMT A) for 750 different capital grant projects. The program had helped 230 

cities purchase 20,000 buses, and bus acquisitions accounted for one-third of 

the funds expended . A small group of six cities with rapid transit had been 

helped to construct 200 miles of new rail rapid transit lines and to buy new 

rail cars, and these grants ~ccounted for 60 percent of all federal transit aid. 

Other funds were used to help public agencies purchase private transit com

panies, and 90 cities were included in this program .5 

The nature of the UMTA program is illustrated by the 75 grants made dur

ing the month of June 1974 , involving a total of $267 million. The grants 

ranged from $12,000 to Virginia Polytechnic Institute to develop a method

ology for evaluating transit system compliance with civil rights requirements 

to $50 million in supplemental grants to help pay for Atlanta's rapid transit. 

In general these allocations consisted of a large number of small grants for 

transit planning, often insignificant in amount; a small number of large grants 

for rail ·transport; and a considerable number of moderate-sized grants for bus 

purchases and for the takeover of private transit companies. But the major 

funding was for rail rapid transit, including new systems.6 

These federal grants were in addition to state and local sources of transit 
financing : 17 states and over 80 cities have taken steps of their own to aid 

mass transportation systems . As early as 1967 New York provided $1 billion 
for transit capital grants from a transportation bond issue, and both Pennsyl
vania and New Jersey provided transit operating subsidies . Massachusetts began 
paying 90 percent of the debt service on transit bonds for the Massachusetts 
Bay Transportation Authority from a state cigarette tax. Other states initiated 
various forms of tax exemptions, rebates , and reimbursements for fare dis
counts, while many local governments provided annual operating assistance to 
compensate for deficits . 7 In 1972 state and local governments were contrib

uting half again as much aid as the federal government.8 

4. The Budget of the United States Government-Appendix, Fiscal Year I 975, p. 713. 

S. "Mass Transit: Progress and Problems," Remarks by Secretary of Transportation 
Claude S. Brinegar at Meeting of Society of Automotive Engineers, Anaheim, Calif., 
August 14, 1974, Department of Transportation News, 05-S-74, p. 5. UMTA was estab
lished in 1968 to administer the federal urban mass transportation program. 

6. U.S. Department of Transportation, "A Study of Urban Mass Transportation Needs 
and Financing" (Government Printing Office, 1974; processed), p. IV-16 . 

7. For information about state and local transit financing, see U.S. Department of 
Transportation, "Feasibility of Federal Assistance for Urban Mass Transportation Oper
ating Costs" (DOT, 1971; processed), chap. 3. 

8. Department of Transportation, "A Study of Urban Mass Transportation Needs," 
p. IV-16 . 



Recent Federal Aid Revisions 

National legislation in recent years has altered the federal approach to 

urban transportation still further. Highway legislation in 1973 made possible 

for the first time the use of road money for urban mass transit. Transit aid in 

1974 put transit financing on a long-term basis, with part of the money to be 

distributed among urbanized areas by formula. It also made federal money 

available for operating subsidies as well as capital investment. 

The Federal-Aid Highway Act of 1973 authorized nearly $ 18 billion for 

highways over the three-year period 1973-76. Most of the money ($16.7 bil

lion) has come from the Highway Trust Fund, the repository of federal motor 

vehicle and petroleum excise taxes that have been earmarked for highways. 

An estimated $2.6 billion of this will be spent for urban highways.9 Matching 

provisions call for 70 percent federal financing of non interstate highway pro

grams-a change from the previous 50-50 matching provisions that became 

effective in 1974. 

The move toward a unified urban transportation program was strengthened 

by two financial provisions in the 1973 highway legislation. Highway funds 

allocated to the urban system can now be used for transit projects instead of 

roads · at the option of the local government . Additional provisions make it 

possible for cities to forgo the construction of further urban interstate high

way links and instead to obtain an equivalent amount of general funds from 

the federal government to pay for alternative transit. There has been only 

limited use of these provisions, but examples include the use of funds previ

ously reserved for highways for bus and rail projects under the New York City 

Transit Authority and the approval granted to the Massachusetts Bay Trans

portation Authority in Boston to withdraw $600 million from interstate funds 

for transi t. 1 O 

Other aspects of the highway program extend the scope of permissible 

expenditures far beyond the construction of new roads to programs for 

improved highway operations and safety, the acquisition of highway rights-of. 
way for transit, the construction of special lanes for buses, preferential treat
ment of transit through traffic controls . and the financing of parking space at 
transit stops . The creation of exclusive bus lanes and busways to expedite bus 

movement can also be financed through the highway program. But as yet 

there are only isolated cases of this use of road funds, and no community

wide efforts have been made to combine the two programs . 

The National Mass Transportation Assistance Act of 1974 authorized the 

expenditure of$ I 1.854 billion for the period 1975 through 1980 : $11.3 bil

lion for urban mass transportation and $500 million for rural mass transit. 

The $11.3 billion of urban money is divided two ways. The distribution of 

$3.975 billion among cities of 50,000 population or more is to be used for 

either capital investments or to pay transit operating subsidies. Federal-local 

matching provisions are up to 80-20 for construction projects and up to 50-50 

if grants are used for operating costs. The other $7 .325 billion made available 

by the transit program is allocated to capital projects subject to approval by 

the secretary of transportation. The act provides for federal matching of up 

to 80 percent of the cost of these capital projects. 

The distribution of the nearly $4 billion of either capital or operating assis

tance is based on a formula that gives equal weight to urban population size 

and to population density. These formula funds were made available at the 

rate of $300 million in fiscal 1975, and the amount will increase each year 

thereafter to a level of $900 million bv 1 QR()· 

9. This figure is derived from past experience indicating that half the $3 billion autho
rized for the Interstate Highway System by the Federal-Aid Highway Act of 1973 will be 
spent on urban sections. The balance includes $300 million provided in the act for exten
sions of state highways within cities, $800 million for the urban system, and $50 million 
for special highways connecting the interstate system in urbanized areas. 

10. Department of Transportation News, UMTA, 119-74, July 9, 1974; and informa
tion provided by the Department of Transportation. 
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Under the fo rmula distribution, $1 billion of the $4 billion total goes to 

two urban areas-New York and Los Angeles. The New York-New Jersey area 
will receive $.707 million, or an average of $1 18 million annually, while the 
second largest allotment, to Los Angeles, will total $3 I 8 million, or $53 mil
lion a year. Boston gets $ 14 million annually, Baltimore $10 million, and 
Houston $8 million. (See table 2-1.) The difficulty of reflecting needs in a 
formula distribution based on population can be seen in the fact that Los 
Angeles, with only 153 million annual trips by transit, gets nearly half as 
much money as the New York area where there are 12 times as many transit 
riders and 45 percent of all households lack cars. San Diego , with 13 million 
transit riders a year, gets the same allotment as Milwaukee, with 63 million. 11 

No formula could be found that proved wholly satisfactory. 
In the case of both formula grants and capital assistance for specific proj

ects, the new legislation requires the recipients of aid to submit a total urban 
transportation plan as a condition for participating in . the program. These 

Table 2-1. Projected Apportionment of Federal Transit Aid Funds, Selected 
Urbanized Areas, 197 5-80a 
Millions of dollars 

Transit aid 

Total, Annual 
Urbanized area 1975-80 average 

New York-New Jersey 707 118 

Los Angeles-Long Beach 318 53 

Oiicago 253 42 

Philadelphia 153 25 

Detroit 139 23 

San Francisco-Oakland 102 17 

Boston 87 14 

Washington 91 15 

Oeveland 56 9 

St. Louis 62 10 

Pittsburgh 53 9 

Minneapolis-St . Paul 44 7 

Houston 49 8 

Baltimore 59 10 

Dallas 33 5 

Milwaukee 34 6 

Seattle-Everett 35 6 

Miami 43 7 

San Diego 35 6 

Atlanta 32 5 

Source : Federal Register, vol. 40 (January 13, 1975), pt. I, p. 2540. 
a. Funds authorized under the National Mass Transportation Assistance Act of 1974. 

plans must conform with overall urban development plans and include mea
sures to improve the efficiency of transport operations and to conserve energy, 
improve air quality, and increase social and environmental amenity . Such 
measures may include the revision of transit fare policies, preferential treat• 
ment of transit through traffic regulations, the introduction of staggered work 
hours, the designation of all-bus lanes, and the encouragement of car pools. 
Beginning in March 1977 the annual program of an area's projects will not be 
approved unless supported by evidence that reasonable progress has been 
made in implementing previously programmed projects. UMT A will strengthen 
the process of determining appropriate capital investments by requiring cities 
to analyze the costs and benefits of alternative projects. 12 

11. Household car ownership and transit data are from American Institute of Planners 
and Motor Vehicle Manufacturers Association of the U.S., Urban Transportation Fact· 
book (Detroit : MVMA, 1974), pp. 1-25, 1-29. 

12. Federal Register, vol. 40 (August 1, 1975), pt. 3, pp. 32546-47; and ibid. (Sep, 
tember 17, 1975), pt. 2, pp. 42976-84. 



Basic Unresolved Issues 

The "1974 National Transportation Report," a cooperative study by state 

and local governments that deals with transit and highway needs between 

I 972 and I 990, indicates the magnitude of projected capital expenditures for 

urban transportation .13 In 241 urbanized areas during this period the pro

posed outlays total one-quarter of a trillion dollars. Whatever the exact amount, 

these expenditures will have a powerful influence on the future of the cities, 

and the future of the cities is not being thought about very much as urban 

areas vie for a share in the 80 percent federal inducement to invest in new 

capital projects for public transit. 

Two-thirds of the $62 billion of capital outlays now planned for transit 

is for rail systems, a proportion that suggests the importance to the cities of 

the decisions now being made for transportation . Bus systems, which are 

expected to account for 68 percent of the nationwide increase in transit rider

ship, would involve only 13 percent of the capital cost. 14 And although the 

$62 billion spent for transit may double the number of transit passengers by 

I 990, according to Department of Transportation estimates this increase 

would mean that the level of transit patronage would be no higher than it was 

in 1950. 15 The resulting annual net operating deficits are expected to increase 

from close to $1 billion in 1972 to $2 .5 billion by 1990, but this seems to be 

an unrealistically conservative estimate .16 

The figures are disconcerting, and they pose some urgent questions . 

-Is it desirable to use 67 percent of available capital for rail systems that 

will accommodate only a very small percentage of riders? What should be the 

federal position on rail rapid transit versus buses? Should the federal govern

ment be tempting the cities to adopt highly capital-intensive solutions in the 

face of so many other needs? 

-Since the proportion of urban trips by transit is not expected to change, 

even after the expenditure of $62 billion in new capital, what are the al terna

tives? Could more effective results be achieved through efforts to increase the 

operating efficiency of the urban transport system as a whole? Could buses 

and taxis, combined with tax and pricing policies, regulations, and other low

cost solutions bring about a greater shift from automobile to public trans

portation? 
-If the efforts of public agencies to expand public transit are to have the 

very limited results now anticipated, there is urgent need to assure the con

tinuation of essential automobile services . But how is this to be reconciled 

with the outlook for energy supplies and prices? 
-In view of the long-term outlook for energy, is federal policy focusing 

sufficiently on the research and development necessary to accelerate the dis

covery of alternative transport technologies? And how can urban growth 

policies and community design be made consistent with efforts to solve the 

transportation problem? 

13. U.S . Department of Transportation," 1974 National Transportation Report" {Gov
ernment Printing Office, 1974; processed). Cost data in this section are in 1971 constant 
dollars. 

14. Ibid., p. V-8. 
15. Department of Transportation, "A Study of Urban Mass Transportation Needs," 

p. 1-4; and American Public Transit Association, '74-'75 Transit Fact Book {Washington, 
D.C. : APT A, 1975), p. 14. 

16. Department of Transportation, ibid., pp. IIl-30. Actually, transit deficits for as 
early as 1981 have been estimated at $4 billion. See "Remarks by Robert E. Patricelli, 
Administrator, Urban Mass Transportation Administration , before the Fifth Annual Leg
islative Conference on Transportation, New York, N.Y., October 21, 1975 ," Department 
of Transportation News (DOT, n.d.), p. 3. 
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Questions 

Transportation investment alone has not helped very much to resolve the 

problems of urban congestion anywhere in the world. There is strong evidence 
that the characteristics of the cities themselves are the reason for the persis

tence of transport problems and that only an attack on urban design, environ

mental deterioration , and the plight of the urban population itself can help 

make cities and their transportation more manageable. There is a danger that 

an overcommitment to transport investment-and particularly to rail rapid 

transit-may leave the cities less ca_pable than ever of solving their basic prob

lems. 

1. How would you respond to the question posed by Owen at the 
end of the paper? 



SESSION XIX: INFORMATION SOURCES 

Objective of Session XIX 

To be able to identify information sources of public 
transportation relating to planning, design, con
struction, operation, and maintenance. Sources will 
include government and industry organizations. 

Synopsis of Session XIX 

A brief review of the sources for various types of infor
mation relating to public transportation will be made in Session 
XIX. Continuous references to information sources will be 
made during the course. 

Outline for Session XIX 

Part 

1 

2 

3 

4 

5 

6 

Subject 

Introduction 

Government Organizations 

Transit Industry Organizations 

Equipment Manufacturers 

Handbooks and Data Sources 

Magazines, Periodicals, 
Newsletters 





SESSION XIX 
INFORMATION SOURCES 

1. Introduction 

2. 

There are a variety of information sources for public 
transportation relating to planning, design, construc
tion, operation, and maintenance. Information sources 
include all levels of government but particularly 
Federal and State Departme nts of Transportation and local 
transit authorities, universities, industry representa
tives, area trade associations, equipment manufacturers, 
and the individual transit operators. Information is 
available in various forms including annual statistics, 
daily,weekly,or bi-weekly Newsletters or announcements 
and periodic research reports. Some of the more useful 
information sources are described below. 

Government Organizations 

On the federal level, the U.S. Department of Transporta
tion through its modal Administrations (FHWA, UMTA) 
publishes various literature: 

DOT (UMTA) News 

UMTA External Operating Manual 

FHWA Federal Aid Highway Program Manual 

Summary of National Transportation Statistics 

Intermodal Transportation Planning Directory 

Various research and status reports, (e.g., 1974 
National Transportation Report) 

Other federal sources of transportation-related informa
tion include the Federal Register (referenced in several 
sessions) and the Bureau of the Census of the Department 
of Commerce. The Federal Register contains proposed 
and final regulations reflecting Congressional mandates, 
such as those dealing with good faith progress for the 
elderly and handicapped. The Bureau of the Census 
published various books containing population statistics. 

UMTA and FHWA accomplish most of their day-to-day contact 
with state and local agencies through their field or 
regional offices. Figures XIX-1 and XIX-2 show their 
locations. Tables XIX-1 and XIX-2 present contact infor
mation as of July 1976. More U.S. Department of Transpor
tation information is available in the Telephone Direc
tory, U.S. DOT, 

UMTA's and FHWA's Office of Public Affairs serve public 
information needs. 

UMrA 
400 7th Street S.W. 
Washington, D. C. 20590 
(202) 426-4043 

FHWA 
400 7th Street, S.W. 
Washington, D. C. 20590 
(202) 426-0677 
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legion I 
I :~:30 EST 

Region 3 
8:00-4:30 EST 

Region 4 
7:45-4:15 EST 

Region 5 
7:30--4:00 EST 

Region 6 
8:00--4:30 CST 

Region 7 
7:45-4:15 CST 

Region 8 
7:45-4:15 MST 

Region 9 
7:45-4:15 PST 

Region 10 
8:00--4:45 PST 

Table XIX-1. FHWA Regional Offices 

Robert E. Kirby, Regional Administrator, FHWA, Leo W. O'Brien, Federal Bldg., Room 
729, Clinton Ave. and North Pearl St., Albany, N.Y. 12207, Tel. FTS: 8-562-6476 
(Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Rhode 
Island, Vermont, Puerto Rico, and Virgin Islands) 

W. H. White, Regional Administrator, FHWA, Room 1633, George H. Fallon Federal 
Office Building, 31 Hopkins Plaza, Baltimore, Maryland 21201 , Tel. FTS: 8-922-2361 
(Delaware, District of Columbia, Maryland, Pennsylvania, Virginia, and West Virginia) 

James- D. Lacy, Regional Administrator, FHWA, Suite 200, 1720 Peachtree Road; N.W., 
Atlanta, Georgia 30309, Tel. FTS: 8-285-5078 (A labama, Florida, Georgia, Mississippi, 
North Carolina, South Carolina, Kentucky, and Tennessee) 

Donald E. Trull, Regional Administrator, FHWA, 18209 Dixie Highway, Homewood, 
Illinois 60430, Tel. FTS: 8-380-6300 (Illinois, Indiana, Michigan, Minnesota, Ohio, 
and Wisconsin) 

James W. White, Regional Administrator, FHWA, 819 Taylor Street, Fort Worth, Texas 
76102, Tel. FTS: 8-334-3232 (Arkansas, Louisiana, New Mexico, Oklahoma, and Texas) 

John B. Kemp, Regional Administrator, FHWA, P.O. Box 19715, Kansas City, Missouri 
64141, Street Address: 6301 Rockhill Road, Kansas City, Missouri 64131, Tel FTS: 
8-926-7563 (Iowa, Kansas, Missouri, and Nebraska) 

Daniel Watt, Regional Administrator, FHWA, P.O. Box 25246, Building 40, Denver 
Federal Center, Denver, Colorado 80225, Tel. FTS: 8-234-4051 (Colorado, Montana, 
North Dakota, South Dakota, Utah, and Wyoming) 

Frank E. Hawley, Regional Administrator, FHWA, 2 Embarcadero Center, Suite 530, 
San Francisco, California 94111, Tel. FTS: 8-556-3951 (Arizona, California, *Hawaii, 
and Nevada) 

Louis E. Lybecker, Regional Administrator, FHWA, Room 412, Mohawk Building, 222 
S.W. Morrison Street, Portland, Oregon 97204, Tel. FTS: 8-423-2065 (Alaska, Idaho, 
Oregon, and Washington) 

XIX-2 



Figure XIX-1. FHWA Regional Of f ice s 
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Region I 

Region II 

Region III 

Region IV 

Region V 

Region VI 

Region VII 

Region VIII 

Region IX 

Region X 

TTC 

Table XIX-2. UMTA Field Offices 

Regional Director, Transportation Systems Center, 
Kendall Square, 55 Broadway, Cambridge, MA,.02142 
Tel: (617) 494-2055; FTS 837-2055 

Regional Director, Suite 507, 26 Federal Plaza, New 
York, NY, 10007, Tel: (212) 264-8162; FTS 264-8162. 

Regional Director, Suite 1010, 434 Walnut Street, 
Philadelphia, PA, 19106; Tel:. (215) 597-8098; 
FTS 597-8098. 

Regional Director, Suite 400, 1720 Peachtree Road, 
N.W., Atlanta, GA, 30309; Tel: (404) 526-3948; 
FTS 285-3948 

Regional Director, Suite 1740, 300 S. Wacker Drive, 
Chicago, IL, 60606, Tel: (312) 353-0100; 
FTS 353-0100. 

Regional Director, Suite 9A32, 819_ Tavlor Street, 
Fort Worth, TX, 76102, Tel: (817) 334-3787; 
FTS 334-3787. 

Regional Director, Room 303, 6301 Hill Rock Rd., 
Kansas City, MO, 64131, Tel: (816) 926-5053; 
FTS 926-5053. 

Regional Director, Suite 1822, Prudential Plaza, 
1050 17th Street, Denver, CO, 80202, Tel: (303)-
837-3242; FTS 327-3242. 

Regional Director, Suite 620, Two Embarcadero 
Center, San Francisco, CA, 94111, Tel: (415)-
556-2884; FTS 556-2884. 

Regional Director, Suite 3106, Federal Building, 
915 Second Avenue, Seattle, WA, 98174, Tel: (206) 
442-4210; FTS 399-4210. 

Transportation Test Center, Reagin F. Parker, 
UMTA Programs Director, Pueblo, CO, 81001, 
Tel: (303) 545-5660; FTS 323-9341. 

3. Transit Industry Organizations 

a. American Public Transit Association (APTA) 

APTA is the major transit member organization. Formed in 
1974, APTA is a merger of American Transit Association 
(ATA) and the Institute for Rapid Transit. ATA itself 

was formed in 1882 to unify the transit industry. APTA's 
members consist of American and foreign public and 
private transit operating properties, government agencies, 
state transportation departments, consultants, contrac
tors, manufacturers, and suppliers. APTA maintains close 
liaison with Congress and UMTA. APTA publishes various 
literature. 
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Transit Fact Book (annually) 

Directory (annually) 

Transit Journal (quarterly) 

Passenger Transport (weekly newsletter) 

APTA maintains a staff in Washington, D.C. 

b. Transit Adve rtising Association (TAA) 

(202) 331-1100. 

TAA, located in Washington, D.C. is an advertising 
trade association with U. S. and Canadian members. 

c. Association of American Railroads (AAR) 

Also located in Washington, D. C., AAR is a central and 
research agency of the railroad industry. It published 
numerous research, financial, and statistical literature. 

Yearbook of Railroad Facts 

Railroad Review and Outlook 

d. American Association of State Highway and Transpor-
tation Officials (AASHTO) 

AASHTO, formerly AASHO, is an organization of agency 
personnel whose aim is to foster development, operation 
and maintenance of an integrated transportation system. 

A Policy on Design of Urban Highways and Arterial 
Streets (Red Book) 

A Policy in Geometric Design of Rural Highways 
(Blue Book) 

e. Transportation Research Board (TRB) 

The Transportation Research Board is an agency of the 
National Research Council, which serves the National 
Academy of Sciences and the National Academy of Engineer
ing. The Board's purpose is to stimulate research con
cerning the nature and performance of transportation 
systems, to d isseminate information that the research 
produces, and to encourage the application of appropriate 
research findings. 

TRB Records 

Special Reports 

f. National Cooperative Highway Research Program 

Funded by AASHTO, NCHRP is administered by the membership 
of TRB. Various transportation related research projects 
are contracted to research agencies (consultants, univer
sities, etc.) and documented in NCHRP reports. In recent 
years, mor e emphasis has been placed on transit res'earch. 
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4. ~uipment 

There are numerous sources in this cateqorv. One 
reference manual is the LEA Compendium, published by the 
N.D. Lea Transportation Research Corporation. it is 
annually updated to include recent developments in 
transit technology. Published in various topic series, 
equipment specifications are provided in specific 
issues. Other sources are manufacturers' brochures and 
literature describing their equipment. 

5. Handbooks and Data Sources 

Two major sources are: 

Fletcher, William S., and Sid Davis, Urban Trans
portation Information Handbook, Atlanta University, 
School of Business Administration, Atlanta, Ga., 
October 1975. 

This reference focuses on information sources such as 
agencies, publications, periodicals, etc. 

American Public Transit Association (APTA), 
Transit Fact Book, '75-'76 Edition, APTA, 
Wash., D.C. March 1976. 

Published annually, the 1977 edition is due out in 
March 1977. 

6. Magazines, Periodicals, Newsletters 

The following is a list of major transit-related publica
tions in this category. 

Mass Transit 
583 National Press Building 
Washington, D.C. 20045 
(202) 638-0330 

Passenger Transport 
APTA 
1100 17th Street, N.W. 
Washington, D,C. 20036 
(202) 331-1100 

Urban Transport News 
1126 National Press Building 
Washington, D.C. 20045 
(202) 628-7986 

Transit Journal 
APTA 
1100 17th Street, N.W. 
Washington, D.C. 20036 
(202) 331-1100 
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GLOSSARY 





A Public Transit Glossary 

(This material was extracted from four sources: the San 

Francisco Municipal Transit Authority (MUNI), the 

American Public Transit Association (APTA) Fact 

Book 1 75-'76 edition, and the Urban Mass Transpor

tation Travel Surveys of 1972 and was edited for 

general use by JHK & Associates.) 
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THE GLOSSARY 

Access Time: The time required to walk or drive from the origin 
of a trip to a transit stop, plus a waiting time based on the 
frequency of transit service; the walking or driving time from 
the transit stop to the destination. Includes miscellaneous 
delays encountered within transit terminals. 

Administrative and General Expense (including Insurance and 
Safety Expense): Total expense of all labor, materials, facili
ties, equipment, and fees associated with general office functions, 
legal services, safety, and insurance. 

Adult Cash Fare: Basic full fare paid by one person for one 
transit ride excluding transfer charges and zone charges (if any). 

Alight: The act of leaving a transit vehicle. 

Analysis Area: Any segment or part of the total study area which 
is defined for purposes of special analysis. 

Annual Payroll: Wages and salaries including overtime and allow
ances paid to transit system employees. 

Arterial: A highway primarily for through traffic, usually on a 
continuous route. 

Average Annual Earnings per Employee: "Annual Compensation" 
divided by "Average Number of Employees." 

Average Fare: "Passenger revenue" divided by "revenue passengers." 

Block Men: Operators regularly assigned to cover runs left open 
when the main operator is on his two days off per week. 

Board: The act of entering a transit vehicle. 

Built-in Overtime: Many commuter-type runs which serve primarily 
morning and evening passengers involve more than eight hours of 
work in a ten or elev.en hour period, the point after which over
time pay takes effect. Some runs have a half-hour to an hour and 
a half of built-in overtime to avoid having to hire two men (one 
for the morning, another for the afternoon) to cover each run. 

Bus: (See Motor Bus) 

Bus Lane: A street lane intended primarily for buses, either all 
day or during peak hours, but which other traffic may use under 
certain circumstances: i.e.; to make right turns. If other 
traffic is physically prevented from using this lane, it is 
referred to as an exclusive bus lane, e.g.: in an arterial contra
flow lane on a freeway median strip. 
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Cable Car: Transit vehicle railway operating in mixed street 
traffic with unpowered, individually-controlled transit vehicles 
propelled by moving cables located below the street surface and 
powered by engines or motors at a central location not on board 
the vehicle. 

Capacity: The maximum number of passengers that can be transported 
over a given section of a transit route in one direction during a 
given time period (usually one hour) under prevailing traffic 
conditions. 

Capital Costs: Nonrecurring costs required to construct transit 
systems, including costs of right-of-way, facilities, rolling 
stock, power distribution, and associated financing charges, 
administrative and design costs. 

Captive Transit Rider: A person who does not have a private 
vehicle availableor-who cannot drive and who must use public 
transportation in order to travel. 

Census Tract: Divisions into which large cities and adjacent 
areas are divided for the purpose of providing comparable small
area population and housing census tabulations. 

Central Business District: Usually the downtown retail trade 
area of a city, or generally an area of very high land valuation, 
traffic flow, and concentration of retail business offices, 
theaters, hotels and service businesses. 

Central Control: The radio base communications center which 
coordinates line supervision, passing instructions on to 
individual inspectors and operators. 

Club or Subscription Bus: A transit service operating to 
specified schedules on fixed routes (although such routes can 
be modified), but not available to the general public. 

Collector - Distributor Street: A street which collects and dis
tributes traffic between higher type arterial highways and less 
important streets or directly to traffic destinations, with 
intersections at grade, and with the functions of traffic move
ment and access to abutting properties equally important. 

Commuter Railroads: Railroad systems which operate a form of 
rapid transit service over their facilities in metropolitan areas. 

Cordon Line: An imaginary line enclosing a study area. 

Corridor: A route or group of routes having similar travel 
characteristics. 

Data Collection Area: The area within which travel data are 
collected. 



Demand Responsi<Ve Transit: (often called "dial-a-ride1'- ) is a form 
of para-transit operating within specified areas but not on 
specific routes or to specific schedules. Taxis are a form of 
demand responsive transit. 

Depreciation and Amortization: Total decline in value of transit 
system assets incurred through use of tangible property (deprecia
tion) and intangible property (amortization). 

Desire Line: A straight line connecting the origin and destina
tion of a trip. A desire line map is made up of many such desire 
lines, the width or density of which represents the volume of 
trips moving between the origin and destination. 

Destination: Terminal end of a trip or the point at which 
a trip terminates. 

Dispatchers: Personnel who are responsible for seeing that 
every scheduled run_ leaves on time. They must match the work 
force with the work load on a minute by minute basis, and are 
the supervisory level in most direct, frequent contact with the 
operators. 

Divisions: Relatively independent, geographically separate units 
to which operators and vehicles are assigned for both operation 
and maintenance. 

Double Headway: An operator is "carrying a double headway" when 
his leader has missed his run. The time gap between vehicles is 
doubled, providing more time for passengers to accumulate at 
bus stops. This inconveniences both passengers and operators, 
since with an overcrowded vehicle, he must make more frequent 
and longer stops. The operator usually cannot maintain his 
schedule; later runs catch up with him, a frequent cause of 
bunching. 

Down: Two definitions: a vehicle is "down" when it is out of 
service, in the shop for repairs. "Running down" means a 
vehicle is running late, behind schedule. 

Express Service: A type of operation providing higher speed with 
fewer stops than generally exist on local transit lines, in order 
to traverse fairly long distances as rapidly as possible. May be 
on exclusive right-of-way (rapid transit) or in other traffic 
(puses on freeways, city arterials). 

Employer Payroll Taxes: Transit system portion(s) only of 
federal, state, and local payroll tax obligations. 
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Extraboard: Operators who have no regularly assigned run but who 
are used to cover runs left open due to vacations, sick leave, 
industrial accidents, jury duty or other irregular absences. They 
are paid even in the event there are no runs open for them to 
cover - but that almost never happens. 

Federal Operating Assistance: Financial assistance for transit 
operations (not capital expenditures) which originated at the 
federal government level and are allocated to urbanized areas 
on a formula basis. 

Feeder Service: Local transit service to pick up or deliver 
passengers in connection with a transfer at a rapid transit 
station or express or arterial bus stop or terminal. 

Forecasting: The process of determining the future values of 
land use, socio-economic, and trip making variables within the 
study area. 

Fringe Benefit Costs: Transit system expenditures for employee 
compensation in addition to wages, salaries, and employer 
payroll taxes. 

Generator: A point from which trips are produced (such as a 
dwelling unit, a store, a factory, an office, etc.). 

Gross Income (Deficit): "Net Operating Revenue (Loss)" plus the 
sum of "Net Auxiliary Operating Revenue" and "Non-Operating 
Income." 

Head Sign: A large destination or route sign located above the 
windshield on every transit bus. The route number is also 
displayed on the side sign next to the front door and on the 
small sign in the rear window. 

Headway: The scheduled time gap between transit vehicles on any 
particular line. Headway varies with the time of day, becoming 
shorter at peak hours and longest at night. 

Heavy Rail: Heavy-weight transit vehicle using third-rail power 
source and operating on exclusive right-of-way as subway or 
elevated railway with high-level platform stations. 

Income (Deficit) Including Operating Assistance: "Ordinary 
Income (Deficit)" plus "Total Operating Assistance." 

Income Taxes: Amount of income taxes attributed to transit opera
tions, including income tax reductions (negative adjustments) 
allowed on income tax obligations resulting from non-transit 
operations of a privately-owned company operating a transit system 
in addition to Jther businesses. 



Inspectors: 'I'he men who supervise the transit operations on the 
line. They attempt to evaluate performance, enforce work rules, 
and untanqle problems. There are mobile inspectors assigned to 
radio-equipped cars and fixed inspectors assigned to posts at 
designated intersections. 

Jitney: Jitney service generally operates onfixed routes for all 
passengers desiring the service, but does not conform to a fixed 
schedule. In some foreign cities, jitneys deviate from their 
principal routes. 

Latent Travel Demand: The potential number of trips that could 
be made b y people who cannot now travel conveniently, or at all. 

Layover Time: (See Recovery Time) 

Leader: The transit vehicle ahead of the next scheduled run on 
the same line. 

Light Rail: Streetcar-type transit vehicle railway constructed 
on city streets, semi-private right-of-way, or e xclusive 
private right-of-way; formerly known as "streetcar" ("trolley 
car") and "subway surface" depending upon local usage or 
preferencE~. 

Line, Rout e: The course followed by scheduled transit vehicles 
as part of the transit system. 

Line Checks: The procedure for determining how close to scheduled 
performance any line is performing. 

Load Factor: The proportion of persons using a given transit 
vehicle, relative to the total capacity of the vehicle to 
carry passengers. 

Local Operating Assistance: Financial assistance for transit 
operations (not capital expenditures) which originated at the 
local government level. 

Local Service: A type of operation involving frequent stops and 
consequent low speeds, the purpose of which is to deliver and 
pick up transit passengers as close to their destinations or 
origins as possible. May be on exclusive right-of-way (rapid 
transit with stations spaced at 1/2 mile intervals or less) or in 
other traffic (local transit lines). 

Local Street: A street or road primarily for access to residence, 
business, or other abutting properties. 



Maintenance and Garage Expense: Total expense of all labor, 
materials, equipment, and facilities used to repair and to 
service transit passenger vehicles, service vehicles, and passen
ger vehicle rights-of-way. 

Mass Transit (Mass Transportation): The general term used to 
identify buses, subways, fixed rail vehicles, and any other 
type of vehicle available to the public which moves relatively 
large numbers of people at one time. 

Maximum Load Point: A point at which the largest number of 
transit passengers are on board a transit vehicle on a particular 
transit run. 

Miss-Out: A situation in which an operator without notification 
fails to report for work. 

Missed Run: See Open Run. 

Modal Split: The process of separating total person trips into 
various modes of travel. 

Model: An analytical tool used by transportation planners to 
assist in making forecasts of land use, economic, socio-economic, 
and travel characteristics. 

Motor Bus: Rubber tired, self-propelled transit vehicle with 
fuel supply carried on board the vehicle. 

Net Auxiliary Operating Revenue: Net revenue from affiliated 
facilities and organizations rendering services other than pro
vision of transit service. 

Net Operating Rents: Net amount of (a) all expense paid by a 
transit system for rents associated with transit operations and 
(b) all revenue received by a transit system from property 
associated with transit operations rented to other parties. 

Net Operating Revenue (Loss): "Total Operating Revenue" minus 
"Total Operating Expense." 

Network: The configuration of transit routes and stops which 
constitute the total system. 

Non-Operating Income: Net income from transit system facilities 
or operations not associated with providing transportation or 
transit service. 
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Open Run: A run for which there is no operator available, and 
which therefore stays in the yard. 

Operating Costs: Recurring costs incurred in operating transit 
systems, including wages and salaries, maintenance of facilities 
and equipment, fuel, supplies, employee benefits, insurance, 
taxes, and other administrative costs. Amortization of facili
ties and equipment, which is a recurring cost, is occasionally 
included, but more often stated separately. 

Operating Revenue: The gross income from operation of the 
transit system, including fares, charter income, concessions, 
advertising, etc. Does not include interest from securities, 
non-recurring income from sale of capital assets, etc. 

Operating Taxes and Licenses: Total cost of all taxes and 
licenses - other than income taxes - associated with transit 
system operations including employer payroll taxes. 

Ordinary Income (Deficit) : "Gross Income (Deficit)" minus the 
s urn of "Total Income Deductions" and "Income Taxes." 

Origin: The beginning of a trip or the zone in which a trip 
begins. 

PCC: Presidential Conference Cars built by the St. Louis 
Car Company ,, 19 35, rail vehicles, " trolleys". 

Passenger Revenue: Fares, including transf~r charges and z~ne 
charges, paid by transit passengers travelling aboard transit 
vehicles operating in regular service; also known as "farebox 
revenue." 

Para-Transit: Forms of urban passenger transportation 
which are available to the public, are distinct from conven
tional transit, and can operate over the highway and street 
system. Shared-ride taxis, carpools, rental cars, a~d.s~b
scription bus clubs are often included under the definition. 

Peak Hour: That hour period during which the maximum amount of 
travel occurs. Generally, there is a morning peak and an after-
noon peak. 

Pre-Test: The process of testing the procedures to be used in 
conducting a travel survey. 



Property: The general term given to a transit system. 

Public Transportation: The term public transportation can be 
considered to cover all aspects of publicly available transit 
services including both Mass Transit and Para-Transit. 

Pull-In Time: The time a run is due back at the yard after 
completing the day's trip. 

Pull-Out Time: The time the operator must leave the yard to 
reach his outer terminal to begin the run. Generally, ten 
minutes after check-in time. 
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Rapid Transit: Transit vehicles operating over completely grade
separated private right-of-way. The term rail rapid transit, also 
known as "rapid rail transit," applies to both operation of light 
rail vehicles over exclusive private right-of-way and operation 
of heavy rail vehicles; the term bus rapid transit applies to 
operation of motor buses over exclusive bus roads ("rapjJd 
busways"). 

Recovery Time: Extra time scheduled at the outer terminals to allow. 
for rest stops and to help make up time lost from running down. 

Revenue Passengers/Revenue Passenger Rides: Single-vehicle 
transit rides by initial board (first-ride) transit patrons 
only; excludes all transfer rides and all non-revenue rides. 

Robbing the Lines: When transit service on a particular line or 
series of lines is unusually poor, central control may instruct 
inspectors to cover this service by dispatching drivers from 
other routes. 

Route: A fixed path traversed by a transit vehicle in accordance 
with a predetermined schedule. 

Run: One transit vehicle trip in one direction from the begin
ning of a route to the end of it. When a transit vehicle makes 
a round trip on one route, it has completed two runs. 

Run-Sign: The small box displaying several digits - the 
vehicle's run number - located in the lower right corner of the 
windshield. 

Running Time: The scheduled elapsed time between certain points 
along each route. Scheduled running tirre varies with the time of 
day to take traffic congestion into account. 
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School Trippers: Special runs - either regular or charter - to 
serve the needs of school children. The term is sometimes given 
to regular lines heavily patronized by students on their way to 
or from school. 

Screenline: An imaginary line splitting a study area into two 
parts, for analysis purposes. 

Sharp: An operator "running sharp" is running ahead of his 
schedule, a cardinal sin. Better to be late than a little early, 
for two reasons: the operator could be causing a patron to miss 
the bus and thus miss one or more transfer connections. Second, 
running sharp increases the headway between the early vehicle 
and his follower, burdening the passengers with a longer wait and 
the other operator with a heavier workload. 

Short-Haul Transit: Service over short distances (less than 
about one mile) intended to move passengers within congested 
areas such as central business districts, amusement parks, air
ports, etc., and to facilitate access to and from transit, 
parking, and other terminals. 

Single-Vehicle Transit Ride: One person travelling aboard one 
transit vehicle. 

Socio-Economic Data: Data describing the social and economic 
characteristics of travelers. 

Standby Time: The time between morning and evening peak hours 
when an operator is not driving his regular run, but is avail
able for other work if necessary. 

Standard Metropolitan Statistical Area: An SMSA is a county or 
groups of counties containing at least one city (or twin cities) 
of 50,000 or more population, plus any adjacent counties which 
are metropolitan in character and economically and socially 
integrated with the central county or counties. (In New England, 
towns and cities, rather than counties, are the units used in 
defining SMSA's.) 

State Operating Assistance: Financial assistance for transit 
operations (not capital expenditures) which originated at the 
state government level. 

Study Area: The area delimited for the purpose of data collec
tion by a transportation study. This area usually contains the 
central city and surroundings which will become urbanized in 
20 to 30 years and is the area for which forecasts of travel 
are made, in most instances. 
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Terminal: The terminating point of transportation routes of one 
or more modes with transfer facilities and, often, amenties for 
passenger convenience. (This term is also used for intercity 
passenger transportation and for freight transportation where 
freight storage space may be provided in lieu of passenger 
amenities. ) 

Total Income Deductions: Interest and discount expenses, includ
ing interest on long-term obligations, and obligations associated 
with losses or defaults by parties contracting with the transit 
system. 

Total Labor Costs: Sum of "Annual Compensation," "Employer 
Payroll Taxes," and "Fringe Benefit Costs." 

Total Operating Assistance: Sum of "Local Operating Assistance," 
''State Operating Assistance," and "Federal Operating Assistance." 

Total Operating Expense: The sum of all transit system operating 
expenses: "Transportation Expense (including Station and Fuel 
Expense)," "Maintenance and Garage. 

Total Operating Revenue: Total revenue derived from provision of 
transit service including reimbursements by third parties for 
reduced fare rides and for guaranteed costs not covered by 
"farebox revenue." 

Total Passengers/Total Passenger Rides: Combined total of all 
single-vehicle transit rides by (1) initial board (first-ride) 
revenue passengers, (2) transfer passengers on second and 
successive rides, and (3) non-revenue passengers entitled to 
transportation without charge. 

Total Vehicle Miles Operated: Sum of all passenger vehicle miles 
operated in line (regular) service, special (charter) service, and 
non-revenue service. When vehicles are operated in trains, 
each vehicle is counted separately, e.g. an eight-vehicle train 
operating for one mile equals eight vehicle-miles. 

Traffic Assignment: The process of determining route or routes 
of travel and assigning trips to those routes. 

Traffic, Solicitation, and Advertising Expense: Total expense of 
all labor, materials, facilities, equipment, and fees associated 
with soliciting and promoting patronage including timetables and 
other publications distributed to the public. 

Train: Two or more transit vehicles physically connected and 
operated as a unit. 
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Transfer: The portion of a trip between two connecting transit 
routes, both of which are used for completion of the trip. 

Transportation Expense (Including Station and Fuel Expense): 
Total expense of all labor, materials, equipment, facilities, __ and 
fees required for operating transit ~a~~enger vehicles and 
passenger stations. 

Travel Survey: The collection of data describing social, 
economic, and travel characteristics of given groups of persons 
who make trips by various modes of transportation. 

Tr!.e_: One traverse of the line's route. Trips are either inbound 
or outbound. Each run involves from two to two dozen trips. 

Trip Distribution: The process by which the movement of trips 
between analysis zones is estimated. 

Trip Generation: A general term describing the analysis and 
application of the relationships that exist between the trip 
makers, the urban area, and trip making. 

Trolley Coach: Rubber-tired transit vehicles propelled by elec
tric motors drawing current, normally through overhead wires, 
from a central power source not on board the vehicle. Generally 
operates in mixed traffic. 

Turnbacks: If a bus is running far behind schedule, an 
inspector may instruct the operator to skip a part of the trip 
in order to get back on time. 

Urbanized Area: An urbanized area containing a city (or twin 
cities) of 50,000 or more population, plus the surrounding 
closely settled incorporated and unincorporated area which meet 
certain criteria of population size or density. 

Wye: A stub-end track located at infrequent intervals along 
streetcar lines for holding disabled vehicles and to enable 
turnbacks. 

Yard: Open storage lots for trolley coaches and motor buses. 

Zone (Analysis Zone): ·A subdivision of the study area which is 
used for data collection and analysis purposes. 




