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Introduction

The shortcomings of present transportation systems exemplify a failure
to either solicit or properly operationalize citizen input and support.
If the transportation planner is to effect a physical setting that
produces a satisfactory life for all members of the community the values
and needs considered important by the inhabitants should be incorporated
into transportation planning policy. This is occurring in Travis County,
where attempts are being made by the Urban Transportation Department,
the Planning Department, the Austin Transportation Study Group and
cooperative agencies to assess the attributes the community expects
from an effective transportation system.

Citizen participation in transportation planning is the requisite
goal. To achieve this it seems necessary to devise measures of commu-
nity transportation satisfaction, which are aggregative in nature if
the input is to be of much use to transportation planning policy. "Why"
a person wants a particular transportation system mix in his community
is the important view to obtain, as is "how much" he is prepared to pay
to achieve this goal. Merely that he wants a specific tranmsportation
mode is of little or no use to planners, but the question "why" is of

the foremost importance and is being thoroughly researched through the



1

Austin Tomorrow Program.

Entrepreneurs in the 19th century CBD-dominated U.S. city, of which
Austin is an example, found rail tramsit to be the most feasible ship-
ment mode given available technology. At that time the within city
movement of goods was by horse and wagon resulting in higher costs for
moving goods relative to people. Given this difference in transport
costs, firms found it preferable to locate near the rail freight ter-
minals in the core area in order to minimize the distance from their
plant to the rail yards. This reduced their total tramsport costs by
lowering the cost of goods movement. Minimizing the costs of assembly
and labor through a concentrated center of production produced scale
economies?.

The decline of the industrial core in the inner-city can be attrib-
uted to the introduction of the truck, the automobile and other related
factors. The truck contributed, particularly between 1900 and 1920,
to reducing the costs of moving goods relative to people. This resulted
in a consequent decline of goods handling in the core, and to the
relocation of industries in suburban areas. The automobile allowed

industries to draw labor from a dispersed low density population.

Three major factors accelerated the post World War II suburbanization



of industry: transportation innovations, communication changes and
merchandizing improvements. Although the movement of industries to the
suburbs has not been that pronounced in Austin it nevertheless has
occurred and continues to do so at a rapid rate. The automobile
permitted the spatial separation of workplace and residence, and
transportation innovations such as the "piggy-back" and "containerized"
shipment processes provided flexibility of movement and line haul eco-
nomies between industrial, retail and wholesale activities and the rail
yard, allowing for their geographic separation.3
Because of high taxes, the rising cost of land, and the externalities
of pollution and congestion to be found in the central city, industries
requiring sizeable lots moved towards the city periphery. Automation
and the development of single story plants, with its greater space needs
speeded this outward movement. Communication innovations such as the
telephone, copy machines and computers further permitted the separation
of office and factory functions. These innovations diffused the need
for a concentrated grouping of service and manufacturing functions in
the central city, permitting the decentralization of facilities to the
suburbs. Merchandizing innovations such as the supermarket and shopping

mall followed the outward residential movement, creating self-contained



urban villages on the periphery of the city. The functions that
retained locations within the Austin CBD--banking, finance, administra-
tion and law-require much face-to-face contact, speed and flexibility
of service, and easy entry and exit to workspace.

The dispersion of employment and residential sites, has had a signi-
ficant impact on Austin's pattern of passenger travel. These patterns
are characterized by large numbers of relatively uniform, low volume,
criss-cross movements which makes the design of a satisfactory public
transit system difficult. More efficient public transit systems are
only successful along corridors of high density travel demand, rather
than the pattern exhibited locally.4

Austin's street system, in general, is good in terms of capacity
and volume of traffic, street surface and maintenance; and the transit
system is good in terms of level of service. Financially, the time-
span for the completion of construction projects is relatively short.
Public awareness and efficient governmental planning, has provided a
fairly efficient base for the planning of an improved and effective
transportation program. With programs like Austin Tomorrow and the
Joint Tramsportation Study Office, now underway, the City of Austin

continues to keep its present position as being justifiably concerned



with the quality of life of its residents and future development
patterns of the area as a whole.

This report is written with the intent of outlining, albeit on a
limited scale, the characteristics of Austin's transportation system,
the transportation problems presently being experienced by the city,
and potential solutions available to the metropolitan area. The pur-
pose is to appraise the reader of aspects of the metropolitan trans-
portation problem so that an individual perspective can be obtained.

The report is presented in a sequence of seven chapters. Chapter 1
presents an historical perspective of how Austin's shape has changed
over time with the introduction of new transportation technology.
Chapter II assesses Austin's transportation relationships with its
region through its air, auto, rail and bus passenger connections.

This is important since an appraisal of a city's transportation system
is incomplete without an assessment of the city's position within its
regional network. Chapter III presents an analysis of Austin's internal
transportation characterisitics. Traffic volumes, control and regula-

tions, street assessments and parking facilities, accident prone areas

and the various modes utilized in the city are briefly discussed.

Physical, social and environmentally related transportation problems



presently faced by the city and their possible solutions are presented
in Chapter IV. Suggestions on how to curtail congestion, parking and
peak load problems, and to remedy such transportation externalities

as pollution and urban sprawl principally through non-capital solutions
are outlined. The specific transportation problems associated with

the poor, the elderly and the physically impaired are discussed.
Following this assessment, research conducted in Austin on why people
choose their transport mode for work, shopping and recreational trips
is presented in Chapter V.

Chapter VI describes the costs associated with the operation of
various urban public transportation modes, principally the bus, rail
rapid transit systems and taxi. The energy efficiency of wvarious
modes such as dial-a-bus and car and bus transit when measured in
passenger miles per gallon are discussed. Finally, some of the new
systems potentially adaptable to the present and future physical shape
of the Austin SMSA such as dial-a-bus, personal rapid transit and
pedestrian conveyor systems are addressed. This is to appraise the
reader of the successes and failures of present transportation systems
operating in other cities and provides the reader with a more rational

base for analyzing the transportation mixes most suitable to the Austin

SMSA.



Chapter VII discusses the federal, state, and local legislation and
financing policies available to the city. Such things as revenue
sharing, regulatory policies, capital financing and subsidy issues are
addressed. The distribution of federal, state and local financing
over highway construction and maintenance expenditures, signalization,

safety and design and capital improvements are outlined. The final

chapter summarizes the results of the study and outlines important

transportation issues which concerned citizens need to address.
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Spatial Change: chapter
An Historical Perspective: 1840-1974

introduction

Advances in transportation technology have had a profound effect on the
overall size and shape of the Austin Standard Metropolitan Statistical
Area (SMSA). This chapter briefly discusses the transportation changes
that have affected the physical form of Austin over the decades. Austin
is endowed with unusual features ranging from the amenities provided

by the "hill country", surrounding lakes, and abundant vegetation; to
its population, distinctive in its character and composition.

The metropolitan area has developed along a 'corridor concept' with
high intensity uses occurring along major transportation corridors such
as the Colorado River, IH 35 and Highway 183. The city's present dis-
persed development is the result of laissez-faire planning and economic
forces. Austin's dispersed development, resulted from two distinct
processes: low density "contiguous dispersal" from existing city
boundaries and "leap frog development" with an "infill" of the empty
spaces between the new development and the city.

The time-space convergence diagram is presented as an example of

the effect technological advances in transportation can have in reducing
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travel time and physical distance (Figure 1-1). When related to travel

within the city it illustrates how transportation changes have allowed
the Austin SMSA to spread out into its present physical form (Figure 1-2).
Transportation advances reduced travel time so that residences, indus-—

tries and commercial activities were able to disperse over an extended

area at low densities (Figure 1-3). 1In 1840 a stage coach travelling

over rough terrain and one travelling over wooden planks would take

roughly 1300 and 600 minutes respectively to cover the 85 miles between

Austin and San Antonio. The introduction of the railroad around 1870

reduced this 85 mile distance to some 180 minutes. With some types of

existing technology a non-stop rail rapid transit system on a fixed
guideway between the two cities could further reduce travel time to

20 or 30 minutes. In particular, the automobile, truck and bus through

the history of their development also contracted this distance as did
the introduction of air service.

The early physical form of Austin resulted from an act of the Texas
Congress in 1839 which provided a Capitol site and designated an agent
to plan the town with the most valuable lots set aside for the Capitol

and State buildings. Judge Edwin Walker was responsible for laying out

the city in a grid pattern between Waller Creek and Shoal Creek. The

Figure 1-1: Time-Space Convergence, Austin and San Autonlo,
1840-1980, 85 Miles
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Figure 1-2: Territorial Growth of the City of Austin 1840-1970

Source:

Planning Department, City of Austin.
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Figure 1-3 A:

A Pictorial Review
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Figure 1-3 B: A Pictorial Review
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Figure 1-3 C:

A Pictorial Review




Figure 1-3 D: A Pictorial Review
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original town consisted of one square mile; made up of 14 blocks from
Water Street to North Avenue and 14 blocks from East Avenue to West
Avenue. Normal street rights-of-way were 80 feet wide; East and West
Avenues were 200 feet wide; and North Avenue was 100 feet wide. Austin
was not built around only one public square, rather one square was set
in the center of each fourth of the town. Four blocks, between 1llth
and 13th and Brazos and Colorado were reserved for the Capitol Complex.
The hospital was planned at the northeast corner of town, at 15th and
East Avenue.

In 1857 the office of Street Commissioner was created by the city,
however, until 1870, the streets of Austin consisted solely of dirt.
In 1873, a City Ordinance authorized the grading of streets, construc-
tion of curbstones and the paving of Congress Avenue with cobblestones.

The county courts were authorized to plan for ferries and roads and
to appoint men to oversee their development. Road construction in
early Travis County was the responsibility of the settlers and the
courts decreed that men who lived in the different ''beats' were to
work and develop the roads in their vicinity.

The county roads were financed by a county tax which was 25 cents

per $100 valuation in the first year. The courts were responsible



for distributing this money to each precinct as needed. This means
of financing was used for fifty years, until the county was given the
authority to issue bonds in 1903.

In 1848, there was but one buggy in the City of Austin. At this
time there were no spring wagons of any kind and the only lumber wagons
were the old-fashioned Pennsylvania scoop—-end type. Buggy wrenching,
wagon stalling pitch holes were quite common in 1874. 1In 1912, $117,009
was requested for the paving of the numbered streets and in 1915, the
Post Road between Austin and San Antonio was completed and is believed
to be the first paved road in Texas. The roads in Texas were the ]7
responsibility of each county until 1917 when the Federal Road Act of
1916 led to the creation of the Texas State Highway Department and to
the u;e of federal funds for building and maintaining roads. 1In 1927,
Guadalupe was the second most important street after Congress Avenue;
the main artery to the north; and the business street serving the
University area. By 1954 Austin's street system totaled 606 miles.

The first bridge, a pontoon bridge near the East Brazos Street
terminal generated toll charges and revenues of $15 a day. However,

floods frequently made this bridge impractical. In 1875, a wooden toll

bridge was constructed at an approximate cost of $100,000. It generated
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revenues of $40 a day. In 1884, a 910 foot bridge with a capacity of
2,000 pounds was constructed at the end of Congress Avenue. This served
as a toll bridge for two years until its purchase by Travis County for
$74,000.

The first ferry, begun in January, 1846, was operated by Sam Stone
and provided a link in the transportation system between Austin and
San Antonio--it was located one mile downstream from East Avenue.
Grumbles ferry began in late 1846, charged 50 cents for a wagon or 10
cents for a man and horse, at the "old crossing" across the Colorado
River. Around 1850 a free ferry existed at the mouth of Shoal Creek,
however, by 1862, the only remaining ferry in Austin was Swisher's
ferry which was in use until 1905, when it was replaced by a girder
bridge. These ferries and bridges accelerated the development of
Austin South of the Colorado River.

Between the years 1839 and 1880, the stage coach was the principal
means of transporting passengers and light freight between Texas towns.
In 1839, the firm of Starke-Burgess ran a stage from Austin to Houston
twice a week. The trip cost 20 cents a mile and was scheduled to take
three days but often took several days longer. Jones & Highsmith also

ran a stage between Austin and Houston which left Austin every Thursday



morning and arrived in Houston on Tuesday afternoon. Traveling by stage-
coach was time consuming and expensive when compared to the transporta-
tion modes available today. In 1956, it cost $4.95 to fly one way to

San Antonio, whereas in 1872 it cost $10 to take a stage. One of the
more famous Texas stage coaches, the "General Sam Houston'" made its

first run between Austin and Brenham in 1841. This coach, pulled by

six to eight mules, provided service between San Antonio and Brenham
until 1873 when it was abandoned in an Austin alley. These stage

coach lines served to enhance the accessibility of Austin and accel-

erated its growth.

Austin's urban form was affected by the Austin City Railroad Company
which began on September 1, 1874 when a franchise for a horse railroad
was granted by the Austin City Council. The streetcars were pulled by
mules. The Austin City Railroad Company was granted the privilege to
build and to maintain a horse railroad extending from the old H.&T.C.
railroad depot, west to Congress Avenue, north to the Capitol, and
thence to 22nd street via Lavaca and Guadalupe. From there, it extended
south and east to Red River and 1llth Street, via San Jacinto Street and
terminated at Sholtz Garten. This method of transport lasted some 16

years with passenger fares never exceeding 10 cents from any point in

19
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the city to any other point. The system was located in and around
Congress Avenue and eventually extended to Sholtz's Garten and Red
River Street. The first track was laid along East 6th Street and
Trinity Street, passing the first H.&T.C. depot at the corner of
Trinity and 5th Streets. Twenty dollars a day maintained the expense
of the road. With Saturday and Sunday service alone generating $16
it was a profitable concern in the town of 7,500 in 1875.

A considerable impetus to Austin's growth occurred with the entry
of steam railroads in the 1870's. The Houston and Texas Central came
in 1871 followed by the International and Great Northern in 1877.

A narrow gauge railroad was also created between Austin and Burmet to
transport the stone used in the construction of the Capitol in 1881.

Around May, 1889, a Mr. Shipe of Abilene, Kansas, was granted a
franchise for an electric street railway within the city and extending
some 10 miles out into the country. It was authorized to carry both
passengers and freight and was called the Austin Rapid Transit Railway
Company. The latter Company began operation on February 27, 1891. As
of 6 pm on the first day of business they had carried over 2,000 people.
Passenger travel demand intensified and additional capital stock had

to be purchased. The Company was allowed to operate their railways



along those streets or avenues within the existing and future corporate
limits of the City of Austin which were not traversed by the Street
Railway. The route to Holland Switch was completed in 1891 with sub-
sequent extensions made to Hyde Park, City Cemetery, along First Street
to Comal Street, along Sixth Street to the Confederate Home; over
Robertson Hill to 12th Street; and from Lavaca to the Institute for the
Blind.

The new trolley car speed was set at 10 mph except on Congress and
other business streets where it was not allowed to exceed eight mph,
and around curves four mph. These elegant cars were often used for
social events. The company was responsible for paving between the rails
and one foot either side and passenger fare was not to exceed five cents
between any two points in the city.

The old horse—drawn Austin City Railroad Company, realizing they
could not compete with electric power, solicited and received from the
City Council an amendment to their franchise allowing them to use
electric power or other motive power except steam over their system.
Several other charters were granted to prospective companies in the
city around this time such as The Capital City Rapid Transit Company

and a Col. George W. Brackenridge.

21
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Considerable friction occurred between the Austin City Railroad
Company and the new Austin Rapid Transit Railway Company. A severe fire
reduced the stock of the horse railroad on May 8, 1891, destroying both
electric cars and some 40 mules. Talk of consolidation began to occur
between the two companies and finally occurred on June 5, 1891. On
November 14, 1891 the entire street car system of Austin was operated
by electric motors, at which time the company had 20 cars and 15 miles
of track of which eight miles were double. Extensions to areas hitherto
unserved were greeted with considerable delight by the "buggy owning"
residents. These extensions further encouraged the spread of the city.

In October, 1891, what was thought to be the last horse-drawn
vehicles were removed from Austin Streets. However, the disastrous
flood of April 7, 1900 destroyed the dam on the Colorado River and
the power house. This left the city without water, light, power and
street railway facilities. The street railway company reverted to the
never-failing mules to pull their cars. In September, five months
later, the electric street car resumed operatiom.

As an indication of the success and progress of the electric car
rail system after 3 1/2 years of operation some four million passengers

had been carried a distance of 1,500,000 mile. Around May 7, 1902,



the Austin Rapid Transit Company ceased to exist and the Austin Electric
Railway Company came into creation. Within one year the capital stock

of this company increased from $200,000 to $350,000 and fares increased

from five to seven cents. In 1907, conductors and motormen were paid

14 cents an hour. Congress Avenue bridge was built around 1910 and the
electric street car lines were extended across the Colorado River to
South Austin with the company paying bridge rental to the city. By 1912
some 18.7 miles of track were in operation and the convertible trolleys
were adaptable for summer or winter use.

By 1918, the Austin Electric Railway Company began to feel the effect
of buses and automobiles. From June 15, 1915, to July 5, 1929, the fare
rose from five to ten cents. In 1919, the company operated at a loss
of $1,300 a month and went into federal receivership. In 1915 a
"jitney war" started. Jitneys were carrying close to 3,000 passengers
a day often picking up people waiting for street cars and thus cutting
the street car revenues. Between 1924 and 1933 some 23 miles of track
existed, (Figure 1-6) but the impact of buses began to be felt. By
1939 only 17 miles of track existed while bus routes had increased to
some 29 miles. The company operated at a loss of $62,500 in 1932

but showed improvements with profits ranging between $4,000 and
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Figure 1-4: Austin size in 1840 map

Source:
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Figure 1-5: Austin size in 1927 map
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$25,000 between 1936 and 1939.

In October, 1939, a city ordinance was adopted which required the

substitution of buses on all streets where street cars were then
operated. In 1939, the trolley fare was five cents and the new bus

fare ten cents. February 7, 1940 was the last day of the electric

car on the Mainline. Most of the rails over which the Austin trolley
service operated were pulled up in June, 1940 and sold. The operation

of the bus service was taken up by American Transit Corporation which
ran it until July 30, 1970, when it went out of business with daily
mileage around 4,535 miles. Transportation Enterprises took over,

using school buses, on August 1, 1970. This continued until January

1, 1971, when the City Council subsidized the American Transit Corpor-
ation and purchased the transit contract. The city then purchased new
buses on January 1, 1973 and has continued the operation since. As

the following figures attest the basic coverage area remained fairly
constant until the city purchased the system: January 2, 1967 -

5,387 miles/day - 53 buses; September, 1968 - 5,416 miles/day - 52 buses;
September 1969 - 4,454 miles/day - 52 buses; April 1, 1971 - 5,387 miles/
day - 54 buses. On January 1, 1973, night and Sunday service was

initiated, with 36 buses in operation and a total daily mileage of

25
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7,428 miles, an increase of 38 percent over April 1, 1971.

As to its regional links Austinites saw their first airplane, the
"Vin Fiz" on Friday October 20, 1911. The landing strip was at 45th
and Duval, and 3,000 people turned out for the event. The plane had
flown in from Waco at a speed of 75 mph and at an elevation of 500 feet
in 1 hour and 40 minutes. The first landing field, Penn, was developed
in 1918 and covered a 318 acre area in the vicinity of St. Edward's
University. In 1926, 40 acres paralleling Cameron Road near the extreme
northwestern end of the Municipal Airport were leased and the Austin
Air Service was inaugurated. The service continued until 1930 when
the city bought the 40 acre tract. Ruff Airport, also known as the
University Airport was in operation until 1950.

On February 6, 1928, Austin received and sent her first air mail;
20 1bs. of mail at five cents an ounce. On October 14, 1930, Austin
Municipal Airport was dedicated in memory of City Councilman Robert
Mueller. By 1935, the lines serving Austin were Braniff, American and
Bowen. During that year a total of 1,345 passengers arrived, 1,502
passengers departed and mail out of Austin totaled 6,630 lbs. north-
bound and 765 lbs. southbound.

The Air Terminal Building was completed on May 27/28, 1961, at a



total cost of $1,350,000. Airline passengers arriving and departing
Austin increased from 1,556 in 1936 to about 106,000 in 1954. 80 to
90 aircraft were regularly based at the field and 4,700 take-offs were
logged each month.

The motor car was introduced in Austin in 1901 and was limited to
a maximum speed of 15 mph. 1914 saw the introduction of the motorcycle.
These two modes, the car and the motorcycle, quickly gained acceptance
over the horse and buggy and street car system. Along with the truck
and bus, the car was to have a profound effect on the pattern and
direction of Austin's growth.

In 1880, the city population was 11,013 people, and 27,028 persons
resided in Travis County (Figure 1-4). Austin in 1930 extended over
some 13,063 acres or 20.41 square miles and the city population was
53,120 compared to 77,777 for Travis County, and 5,824,715 for the
State of Texas (Figure 1-5). The total labor force in Travis County
for this same time period was 30,325, with the non-manufacturing category
the highest employer with some 15,549 people. By 1940 the total labor
force had reached 45,334. Enrollment at UT, opened in 1883, was 5,774
by this time. Motor vehicle registration in Travis County was 19,394

which included passenger cars and trucks.
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Austin Railway Company Network, 1925-1930
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-]
o
QG
T
]
555
HOT
r
J
Fofdbr %
f
I
% B o <
d43 v
] o
2o 20 %
Muw @Zo &
© [

28

Austin Travis County Collection.

Source:



Despite the economic depression of the thirties', Austin grew rapidly
through expansion in both the public and private sectors. By 1940 the

City of Austin had a population of 87,930 excluding university students,

and Travis County 111,053 (Figure 1-7). This was a 65.5 percent increase

over 1930. The city's land area had increased to 19,747 acres or 30.85
square miles, UT enrollment was 11,078, and total motor vehicle regis-
tration in Travis County was 30,687.

In 1955 the proportion of the county population living within the
City of Austin was 93 percent, compared to 82.2 percent in 1950
(Figure 1-8). This relative increase in the city's population resulted
from a series of annexations and variations in growth rates. In 1955
the city population was 178,900, compared to 193,800 in Travis County.
Austin's total acreage in 1955 was 33,529 or 55.80 square miles
(Figure 1-9). Population of the city for the same year was 132,459.
There were 186,545 people in Austin in 1960, living in an area of
35,711 acres; these figures increased to 251,808 and 52,091 acres
respectively, by 1970 (Figures 1-10 and 1-11). Uﬁiversity of Texas
enrollment doubled between 1960 and 1970 and currently has some 41,000

students. The Austin SMSA's population is estimated to be over 500,000

by 1990.
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Figure 1-7:

Austin size in 1941 map

Figure 1-8:

Austin size in 1951 map



Austin size in 1962 map

Figure 1-10:

Austin size in 1956 map
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Figure 1-11: Austin size in 1970 map
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Conclusion

Austin's physical pattern paralleled ancillary transportation changes.
An understanding of this relationship provides the citizen and the
planner with a basis for more effectively projecting the future geo-
graphic pattern and more effective transportation mixes for the metro-
politan area. Traffic congestion and long commuting times for work
and shopping trips are beginning to cause significant inconveniences.
Present and future land use patterns must be developed in coordination

with an effective transportation and utility supply system.

References

The City of Austin Library Archives, specifically:
The Austin Tribune and News, September 9, 1903.

Pitezsch, Louis R., et al, The Austin Electric Railway System Bulletin
of the University of Texas No. 8l. Seventyfifth Series No. 9 Austin,
Texas November 1, 1906.

Sunday American Statesman, July 19, 1936.

33



34

Sunday American Statesman, February 4, 1940.

A.T. Jackson Austin's Streetcar Era South Western Historical Quarterly,
October, 1954. Vol. LVIII No. 2, pp. 235-248.

The Texas Division Electric Rail Roader's Association Short Circuit
Bulletin Milam Building, San Antonio, April 10, 1968.

Sunday American Statesman, March 29, 1969.

A Study of Transportation in Austin, League of Women Voters, 1972.

CHAPTER I

The Austin Tomorrow Program, City Planning Department, Austin,
Texas, Spring, 1975.

Moses, Leon and Williamson, Harold W., "Location of Economic
Activities in Cities," The American Economic Review, LVII (1967),
pp. 211-22.

Meyer, John R., Kain, John K., and Wohl, Martin, The Urban Trans-
portation Problem, Chapter II and III, Harvard University Press,
Cambridge, Massachusetts, 1968; and John F. Kain, "The Distribution
and Movements of Jobs and Industry," The Metropolitan Enigma, U.S.
Chamber of Commerce, Washington, D.C., 1967, pp. 1-34.

Meyer, John R., "Urban Transportation", The Metropolitan Enigma,
U.S. Chamber of Commerce, Washington, D.C., 1967, pp. 34-58.



Regional Linkages Chapter 2

introduction
Texas portrays a distinctive settlement pattern consisting of clusters
of densely populated metropolitan areas and sparsely populated rural
peripheries. Some of these rural areas are characterized by low incomes,
severe unemployment problems, low growth and declining industries. The
rural-urban movement accelerated their long-run decline and selective
migration has generally left an older, poorly educated populace in its
wake.

The traditional concept of a city as CBD or core-dominated has
changed. The Austin metropolitan area has expanded outward producing
a large urban field or commuting area. Advances in surface transporta-
tion and other travel modes accelerated the expansion into areas lying
between local townships making it increasingly difficult to identify
the urban-rural fringe. As a result, the resources of the rural areas
are better utilized and are ceasing to reflect depressed characteristics.
The ability to travel considerable distances in a few hours whether for
work or weekend recreational activity links cities and their rural
hinterlands through the flow of people, goods, and ideas. The increasing

demand for these hinterland areas, as exemplified by the area between
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Austin, San Marcos and San Antonio, along with concomitant improvements
in surface transportation has accelerated their development.

Increasing real income, leisure, and improved mobility has accelerated
this trend. Accessibility and the resulting contraction of space through
reduced travel time at lower costs has produced large urban areas. Even
considering the impact of the fuel crisis, a wider choice of life style,
living environments, and community of interest is accompanying this
change. The following section assesses, albeit on a limited scale,
Austin's transportation linkage and relationship with its hinterlands.

It considers air, auto, rail and bus passenger travel movements and

linkages.

Air Passenger Travel Patterns

PASSENGER MOVEMENT. Thirty-one cities in Texas have scheduled air
carrier service by one or more carriersl. The Texas population map
indicates that the location and availability of airport facilities is
directly related to demand generated by population concentrations
(Figure 2-1)2, 1In 1970, there were approximately 10 million passenger
enplanements, defined as a passenger boarding an airline regardless of

departure point on scheduled commercial airlines at 31 certified Texas

Airports. Approximately 51 percent of all passenger enplanements



Figure 2-1: Population Distribution in Texas, 1970
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occurred at the Dallas Love Field, 21 percent at Houston, nine percent
at San Antonio, and five percent at El1 Paso3. Austin ranked fifth in
importance with some four percent of total enplanements.

ACCESSIBILITY. The ability of an air transportation network to satisfy
passenger demand can be assessed by measuring its nodal accessibility.
The air network can be abstracted as a set of nodes, or cities with a
set of links, or air routes, and its properties and accessibility
measured4.

Table 2-1 presents the direct and indirect airline connections for
cities on the Texas air transportation network. Austin ranks tenth in
this hierarchy of cities which is again supportive of its ability to
retain efficient air facilities and a suitable range of service
connections.

AIR TRAFFIC SHADOW CITIES. An examination or the counties in the air
traffic shadows of various Texas airports reveals some interesting
properties of these traffic shadows. The traffic shadow effect refers
to the channeling of air traffic to the largest city of any cluster at
the expense of smaller cities. The shadow is not a fixed area, but
varies in proportion to the air center's attractive power, which is

generally measured in terms of accessibility, scheduling flexibility,

Table 2-1

Hierarchy of Cities On Texas Alr Transportation Network:

Accessibilicy

Hierarchy

City

Dallas
Houston

San Antonio
Harlingen
McAllen

El Paso
Lubbock
Temple

Corpus Christi
Austin
Midland/Odessa
Amarillo
Wichita Falls
Laredo
College Station
Big Spring
Waco

Brownwood

San Angelo
Beaumont
Brownsville
Longview
Lufkin

Tyler

Abilene
Kileen
Texarkana
Paris
Victoria
Galveston

Del Rio

Rank

10
11
12
13
14
15
16
17
18
19
20
21
22
23
23
25
26
27
28
29
30

31

Accessibility

Value

23.
16.
14.
12,
12.
12.
12.
12.
.
11.
11.

10.

04
26
40
99
99
54
21
(U]
67
49
31
98

.64
.08
.51
.45
.00
.43
.43
.13
.56
.32
.87
.87
.63
.86
.73
.73
.83
.83

.38

Source: Shane Davies et.al., Passenger Travel Patterns
and Mode Selection in Texas: An Evaluation Research
Memo 5. October 1973, Council for Advanced Transporta-
tion Studies, The University of Texas, Austin p. 44.



and route selections (Figure 2-2). For example, the Dallas/Ft. Worth
airport attracts passengers from 180 counties, Houston from 61 counties,
and San Antonio from 83 counties.

The air traffic shadow cast by these major centers varies over time.
With improvements in surface transportation and extensions of the high-
way system, the traffic shadows of these centers will tend to expand.
The probable result will be an even greater dominance of Texas air
traffic by Dallas/Ft. Worth, Houston and San Antonio. Although Austin
may fall more heavily within the airport dominance of the San Antonio
facility, its present growth rate is promising. The possible institution 39
of a rapid mass transit system between Austin and San Antonio could
affect Austin's airport growth making Austinites considerably more

dependent on the larger San Antonio facility (Figure 2-2).
IMPACT OF ENERGY CRISIS. In early October, 1973 it appeared that airline

passenger service in Texas would experience curtailments due to the fuel
shortage. Contingency plans to save fuel which included £light reduc-
tions, slower speeds and longer gate holds were outlined. Airlines were
to be limited in any one month to the same amount of fuel they had used
in the corresponding month in 1972. As of December 1, the Civil

Aeronautics Board airlines were to be allocated five percent less than



Figure 2-2: Air Passenger Localities in Texas
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Tab'e 2-2

Air Passenger Boardings For Perlod of Nov-Feb 1971/72, 1972/73, 1973/74

1971/2 1972/3  1973/4 197172 1972/3  1973/4
Tetal T 1 System: Average % In Constant Boardings Average Boardings

100 88 94 715175 626354 674960
Citles 50,000
Biy Spring 100 82 68 323 264 220
Brownwood 100 114 127 214 243 27
Longview 100 92 104 868 799 902
Lufkin 100 78 86 166 129 142
Temple 100 76 41 1118 853 463
50,000-100, 000
Laredo 100 9% 98 1343 1287 1313
Midland 100 109 184 1688 1847 3106
San Angelo 100 98 99 1889 1853 1876
Tyler 100 90 50 813 729 734
100, 000-150, 000
Abilene 2 1 £ - 320%
Amarillo 100 123 115 2273 2806 2604
Harlingen 100 107 105 3073 3279 3234
Texarkana 100 93 101 2204 2046 2215
Waco 100 96 83 1503 1438 1243
Wichita Falls 100 90 79 4511 4051 3544
150, 000-300, 000
Lubbock 100 102 106 1731 1763 1837
McAllen 100 109 .20 4237 4614 5065
Austin 100 136 155 7257 9869 11273
Corpus Christi 100 95 88 2798 2656 2472
300, 000-1, 000, 000
San Antonio 100 77 83 3579 2766 2975
El Paso 100 64 83 103 66 85
Beaumont 100 67 73 3863 2599 2829

1,000,000

tiouston 100 81 N 26292 21196 23808
Dallas/Fort Worch 100 88 91 43352 38006 39316

Source: Data derived from Texas International Boarding Figures, 1974.

their 1972 usage and effective January 7, they were to be allocated

15 percent less than their 1972 usages.

Little change in service occurred as a result of the fuel allocation
program upon airlines serving Texas. Looking at cities by size class
gives an indication of the service changes that occurred. The peak
year for passenger enplanements of 1971 was selected as the base year
and data from Texas International Airlines, (the major CAB carrier in
the state) were used. It must be pointed out that Texas International

figures may not accurately reflect the air passenger market between

points like Dallas/Ft. Worth and Houston. As Table 2-2 indicates, en- 4]
planements generally dropped in cities below 150,000 and increased in
cities above 150,000. Cities with less than 50,000 population lost

on average some three percent of their boardings. Austin, however,
falling within the 150,000 - 300,000 population range, experienced an
increase in total enplanements.

The energy crisis had no significant effect on airline passenger
service within Texas. For most Texas cities, passenger boardings were
higher for the November-February, 1973 period than for 1972 and in
many cases above the peak year for 1971. This was especially true for

the Austin SMSA with an increase from 7,257 to 11,273.



Table 2-3
Passengers Per Scheduled Departure, 1970

FUTURE PASSENGER DISCONTINUANCES. An examination of the present number

City Number of Scheculed Number of Passengers Per
Departures Performed* Enplanements Scheduled Departure

of passengers per scheduled departure reveals cases in which the demand Abilene 2.5 39.1 16
Amarillo 7.9 165.5 21

for air transportation is insufficient to warrant continuation of air Austin 12.5 261.5 21
Beaumont 6.6 76.3 12

service (Table 2-3). While there was an average of 14 passengers per Big Spring L4 L1 L
Brownsville -9 25.2 27

scheduled departure in 1970, 13 cities were below average, and 11 of Brownwood 13 3.5 3
College Station/Bryan 1.4 2.0 4

these had five fewer passengers per scheduled departure. The Austin Corpus Christi 6.6 169.2" 26
Dallas/Fort Worth 127.0 5,294.2 42

SMSA appears to have a healthy passenger per scheduled departure EL Paso 18.3 508.0 28
Galveston 1.2 4.9 4

rating of 21. Harlingen 3.1 34.8 1
Houston 64.7 2,209.2 34

summary Laredo 1.6 17.0 10

Longview 2.8 10.2 4

ubboc. 1.0 86.0 7
42 Changes in population growth and distribution are important to the re- tfu: 110 lzh :
. . Midland/Odessa 11.7 176.4 15
structuring of air travel facilities. The population of Texas is expected . o ,

San Angelo 2.1 28.0 13

to increase from 11.2 million in 1970 to 15.5 million by 19906. Future e Aconto 10 . "
air service demand will be affected by where this population increase :::e ij 1:: Z
occurs. Passenger air travel in Texas will probably show a marked in- ru““ ?Z ;i ’

aco . . 5

Wichita Falls . .
crease in the next two decades. It is estimated to double between T . 620 o

*A11 numbers in 000's.

1970 and 1980, and re-double between 1980 and 1990. Airport facility

Source: Afrport Activity Statistics, Domestic Carrier Operations (Year ended
June 30, 1971).

improvements will occur primarily in expanding urban areas such as
Austin7.
Increases in short inter-city flights will be relatively lower than

increases in total inter-city movements due to improvements in surface



Table 2-4
Traffic Volume Over 24 Hour Period Within Texas'
Major Metropolitan Centers*

1964 1968 1972

Dallas-Fort Worth 35,640 47,960 88,210
Houston 33,170 59,910 99,370
San Antonio 31,320 52,410 77,070
Austin 16,940 28,190 48,590
El Paso 30,550 38,880 64,170

Corpus Christi 18,620 23,410 30,880

Source: Traffic Map, State of Texas, 1964, 1968, 1972;
prepared by the Texas Highway Department in cooperation
with Department of Commerce and Bureau of Public Roads
Survey. These volumes reflect the single largest
traffic moves in each of the respective cities.

. transportation and the closing of some airports that lie within the air

traffic shadows of major airport facilities. Given recent improvements
in the State's surface transportation, the need to retain passenger
flights from cities located within an air traffic shadow will diminish.
Cities such as Waco and Temple may find it difficult to support the
retention or expansion of their airport facilities. Austin however,
should retain its overall position and may not be tangibly affected

by the San Antonio facility.

Highway Passenger Travel Patterns
TRAFFIC MOVEMENT. The Dallas/Ft. Worth metroplex and the Houston-
Galveston-Beaumont-Orange area account for the greatest traffic flows
in the State (Figure 2-3). At one point on Interstate 35 in Dallas, 43
million vehicles, carrying approximately 84 million people, pass every
year8. The two major centers are followed closely by the San Antonio,
Austin, El1 Paso, Amarillo, and Corpus Christi areas.

In 1972, traffic volumes recorded over a twenty-four hour period at
selected sites within the State's largest urban areas indicates traffic
volume increases ranging from 100 to 300 percent over the preceding

eight years (Table 2-4). Movements in the Austin SMSA increased 289

percent over this period.
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Figure 2-3: Traffic Flows in Texas

N e QR
X4 TRAFFIC FLOWS IN TEXAS
»

2 :
P AR NN

NSRS
‘ ’fl’ﬁgﬁ! PNATG

Source: Texas Highway Department District 14, Austin, Texas, 1974.



Table 2-5

Hierarchy of Cities On The Texas Interstate Highway System

Gicy
San Antonio
Dallas
Houston
Hillsboro
Fort Worth
Denton
Austin
Waco
El Paso
Abilene
Pecos
Beaumont
Corpus Christi
Laredo
Galvcsgon
Midland
Texarkana

Amarillo

Source: Shane Davies et.al.,

No. of
Linkages

50
45
43
34
31
26
24
23
22
18
17
16
16
16
16

15

10.

11.

13.

14.

15.

16.

17.

18.

Rescarch Memo 5.

City

. San Antonio

Houston

Dallas

. Hillsboro

Fort Worth

Austin

. Denton

El Paso

Waco

Abilene

Pecos

. Midland

Corpus Christi
Laredo
Galveston
Beaumont
Texarkana

Amarillo

Transportation, University of Texas, Austin p. 55.

Council for Advanced

1.04

.98
.98

.94

ACCESSIBILITY. The nodal accessibility and general dominance of one
city relative to other cities on any transportation network can be
measured by abstracting the network as a graph. The spatial dominance
and relative position of Austin in the highway network's urban hierarchy
can be seen in Table 2-5. Austin ranks reasdnably high on the ﬁetwork

and is well integrated into the interstate system.

Summary

The Texas Highway Network, consisting of 69,175 miles of roadways, is
the most extensive in the Nation’. As of January, 1971, it included
3,176 miles of interstate highways, 26,950 miles of primary highways,
and 9,786 miles of farm to market and ranch roads, and 29,263 miles of
county roads. The Interstate Highway Network links all cities in the
State with populations greater than 100,000 except Wichita Falls
(Figure 2-4). The Texas Highway System provides some 2,000 smaller

rural communities with their primary means of accessl0,

Bus Passenger Travel Patterns

THE BUS NETWORK. With the demise of inter-city rail passenger service,
bus lines operating on extensive highway networks have become the

cominant mode of inter-city fare-passenger travel in Texas. Inter-city
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Figure 2-4: Interstate Highway System in Texas, 1973
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bus service is an essential part of the State's transportation system
providing approximately 1,000 of the 1,124 places serviced in Texas
with their only form of public passenger transportation (Figure 2-5).
Since only 31 cities in Texas have regularly scheduled airline service
and only 13 cities have rail passenger service, its importance as a
public conveyance, particularly for low income groups, is evidentll.
In the Southwest, with its large urban centers separated by vast
areas with few people, the express bus fulfills the same function that
high speed trains accomplish in the more dense urban corridors of the
Northeast. Also, with its low cost city center-to-city center service,
it provides a reasonable alternative to air travel on trips of 300
miles or lessl?. A specific example of this is the express bus link
between Austin and Dallas. Comfortable, with adequate service over
high speed networks, the bus offers formidable competition for the
inter~city train, or airline service. With the introduction of
hostesses, lounges, and refreshments on major urban linkages, it
provides comparative comforts. The limited access highway has allowed
the bus to eliminate intermediate stops and thus reduce travel time.

Some express buses operate non-stop over distances of up to 300 miles

in the State. Twenty-eight bus lines provide regularly scheduled

4]
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Table 2-6

Travel Time Between Texas' Major Metropolitan Centers

inter-city bus transportation in Texas. The major routes traveled Travel Tines (In Hours)

Alr Train

Auto*

are indicated on Figure 2-5. The two largest carriers, Greyhound and Dallas - Houston 16 612

. Houston - San Antonio 11/2 4 1/2

Continental Trailways, serve approximately 20 major population centers. Austin - Dallas 1 6172
Dallas - Amarillo 1 NS

The smaller but equally important bus companies serve predominantly

Austin - Corpus Christi NA NS

41/2 -5
31/2 -4
4

7-71/2

3-5-4

rural areas and small towns. MAssuning 50 HPH Specd.
The quality of the State's bus network is intimately linked to its e o by futors. ue it

roads and Interstate Highway System. The main advantage of the bus is

its flexibility and ability to adapt to changing patterns of population

distribution. While continuing to provide service to non-metropolitan

areas in the State, marked increases in express city to city service

have occurred.

TIME AND COST COMPARISONS. Two often cited variables used in considering

mode attractiveness have been time and cost factors. Table 2-6 shows a

comparison of travel times by the most direct route possible for each

mode. Travel time is not significantly different for the train or bus.

Air travel takes on added importance for those who need to reach their

destinations quickly. The automobile is only slightly faster than the

bus, but it provides a convenient form of mobility once the traveler

reaches his destination. It should also be noted that travel time for

bus, train and air do not include door to door times since the area that



Figure 2-5: Interstate Bus Service in Texas
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is served by a single mass transportation station e.g. an airport or an
Amtrak station, varies so greatly in Texas. Some people have to travel
considerable distances to reach air or rail facilities which are often
unavailable in their localities. The time range can vary by as much as
five hours; thus, actual travelling times are deceiving when transit
terminals are not readily accessible to residence or employment.

An attempt was made to compare the cost per passenger mile for rail-
roads, inter-city bus, and air travel between specific destinations.
Among mass transportation alternatives, the intercity bus is the most
efficient system in terms of cost and the railroad is the least efficient
Thus, aside from its other advantages, the intercity bus is capable of
providing the least cost per passenger mile of service (Table 2-7).
However, this comparison is complicated by perceived differences in the
viewing of travel cost. For example, many individuals only perceive the
direct travelling costs incurred while driving their cars and do not
consider other less direct costs such as depreciation, repair, mainten-
ance, insurance and of course the original purchase price of the auto-
mobile. Table 2-7 shows the various cost differences of travel between

selected destinations.

Table 2-7

Estimated Travel Cost Between Major Metropolitan Centers

Des

tination Alr

Train

Dallas -

Houston -

Austin -

Dallas -

Augtin -

Houston 31.00

San Antonio 29.00
Dallas 28.00
Amarillo 39.00

Corpus Christi NA

14.00

14.00

12.00
NS

NS

Bus

11.00
9.50
9.00

18.00

11.00

Auto*
28.92
23.88
24.24
43.56

23.28

*At 0.12¢

Source:

per mile.

Compiled by Authors. June 1974.



Summary

Intercity travel by bus has a healthy future for Austinites. With
Amtrak struggling towards a rebirth, air travel becoming increasingly
expensive and autos troubled by diminishing fuel supplies and rising
fuel costs, buses can capture much of the public passenger travel
market between urban areas separated by distances of up to 300 miles.
As buses shed their image of being a slow and socially inferior mode,

they will become increasingly important to the passenger travel market.

Rail Passenger Travel Patterns
RATL SERVICE. In the 1960's Texas railroads virtually eliminated
passenger service. By 1969 only four passenger trains were in operation
on major railroads in the State and attempts were made to discontinue
two of thesel3. on May 31, 1969, Dallas became the largest city in the
United States, where it was impossible to catch a passenger trainlé,
By the time AMTRAK was initiated in May of 1970, passenger service
through the Panhandle had been eliminated, as was the route between
Laredo and Saint Louis.

In the 1970's rail passenger usage may increase in Texas, expecially
between large urban areas separated by short to medium distances, such

as between Dallas-Houston-Austin-San Antonio. Passengers could be
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attracted from existing modes—-airlines, bus service and to some extent,
autos by fast, comfortable city-center to city-center service. However,
if high-speed intercity passenger service is to be initiated, alternate
routes must be provided for freight.

Altogether AMTRAK services 16 cities in TexaslS. The state is
presently served by two North-South trains: The Inter—American, running
between St. Louis, Little Rock, Texarkana, Longview, Dallas/Ft. Worth,
Austin, San Antonio and Laredo, and the Lone Star, between Chicago and
Houston. One East-West line~the Sunset Limited-originating in New
Orleans and destined for Los Angeles, passes through Houston, San Antonio
and El Paso. Currently, San Antonio is the most accessible city on

the rail network with Temple ranked second (Figure 2-6). Plans are

presently in abeyance to connect Dallas to Fort Worth and Houston.

The volume of passenger traffic by rail between cities in Texas is
difficult to ascertain as passengers disembark and board the train at
various points along the scheduled route. The volume of passenger traffic
has decreased since the peak years of the 30's. However, since the
initiation of AMTRAK in 1971 usage has shown a steady, if not startling
increase.

Given the limited railroad nefwork in the State of Texas and the



Figure 2-6: Amtrak System in Texas
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numerous difficulties which beset passenger trains, it is not surprising
that only ome percent of intercity travel in Texas is by train. A
cursory examination of tickets purchased at the Austin Amtrak station
reveals that families that travel by train generally do so for vacatioms.
Many individuals take short trips by train simply to give their children
the experience. The elderly and the young are the most frequent users.
The decision to take the train rather than the bus from Austin is not
to minimize travel time over short distances. An examination of the
travel times between Austin and principal Texas cities reveals that
trains are considerably slower than buses and cost more. Trains under
their present operating structure in Texas are not attractive to busi-
nessmen. Only 10 percent of the total passenger train traffic in Texas
is attributable to business tripsl6.
AMTRAKL7, Amtrak's interconmnections are beset with inconsistencies--
some unavoidable. From Austin to Denver one has to go to Chicago and
then due West. The trip from Austin to the West Coast requires a few
hours layover in San Antonio. However, the layovers from Austin can
be avoided by taking alternative transportation to Temple or San Antonio.
The present demand for passenger service in Texas is generated largely

by public curiosity and railroad buffs. Unless drastic and unforeseen



changes occur, it is doubtful that a large share of the intercity
passenger travel will be attracted to the railroads, although the
Metroliner between Washington D.C. and Boston and the San Diego-Los

Angeles service are attracting passengers.

Summary

Passenger volume is limited by the unavailability of adequate coach cars.
Improvements in train scheduling, connections and expansion of the rail
network between Houston and Austin, and Fort Worth and Denver would help.
The use of the Missouri-Kansas-Texas tracks between Austin, or Austin 55
direct to Dallas, and Fort Worth, would obviate the need for passing
through Milano and shorten the trip between the two cities. Alternatively,
the Austin-Fort Worth run could be superseded by the institution of a
train which would connect with the Temple-Fort Worth run. A fast,
efficient train service, similar to that provided by the Washington, D.C.
to Boston Metroliner, for San Antonio, Austin, Dallas and Houston might

be possible if (with major structural changes) railroad tracks were
incorporated within the center median of connecting interstate highways.
This is certainly not impossible,—-but it would be extremely expensive.

Nearly all underpasses would have to be modified to attain legally
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required vertical clearances and to eliminate the center median supports.
A recently completed study on the Dallas-Ft. Worth-San Antonio-Houston
triangle for potential rail travel is pessimistic about the success of

such a system.

Conclusion

Austin is one of the five major urban areas along with Dallas, Fort
Worth, Houston and San Antonio which is well served by bus, air, rail
and highway linkages. It is one of the States most accessible cities

and has effective links with the resources of its region. This access-
ibility is an asset to Austin's economic base as witnessed by the city's

attraction to secondary and tertiary activitiesl8,
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Transportation Facilities Chapter 3

Street System

The City of Austin is generally oriented along a north-south axis between
IH~35 and the Mo-Pac freeway. However, despite improvements made by the
State, county, city, and property owners, the city's crosstown circula-
tion continues to be a problem. Anderson Lane and Research Boulevard
are being constructed to their planned improvement width. Limited
capacity on Koenig Lane and Rundberg Lane result in congestion on the
streets during peak hours. Traffic is even more constrained closer to
the city center. North Loop, 45th, 38th, 29th, 24th, 19th, and 15th
streets have numerous traffic signals, and are inadequate for handling
peak traffic demand. The other existing major crosstown streets are
South of Town Lake and include Riverside Drive, Oltorf Street, Ben
White Boulevard and Stassney Lane.

The north-south flow of traffic is also limited. Lamar Boulevard,
IH 35, Airport Boulevard, and Ed Bluestein Boulevard are the only
existing streets that provide continuous routes for long crosstown trips.
MoPac Freeway which will be open in June, 1975, will also carry long,
continuous north-south trips as will Loop 360 some 2 1/2 miles farther

to the West. Other arterial streets such as Guadalupe, Red River,

b1



b2

Jefferson, and South lst Street provide north-south travel, but because
of numerous stops, their capacity potential is not realized. Some 61
percent of travel in the city takes place on about 98 miles of principal
arterial streets, or 11 percent of the total street system.

In order to evaluate Austin's street usage and capacity, a comparison

with standards proposed in the National Highway Functional Classification

Study Manual (NHFCSM) was made (Table 3-1). Austin compares favorably

with national standards. For example, on an average, arterial streets are

about 5 to 10 percent of the total street system; Austin had 98 miles,
or 10 percent'bf arterial streets in 1969. However, since these
national averages take into account major U.S. metropolitan areas, what
may be considered congestion in Austin may not be considered as such
in Atlanta.

During the last fifteen years, the city significantly expanded its
program of street paving to minimize the problems of unpaved streets.
Nearly 85 percent of Austin's streets are paved today as compared with
55 percent in 1960.

The 1962 Austin Urban Transportation Study adopted by the City

Council and the State Highway Department, resulted in a plan‘for express-
ways and major ar;erial streets to meet the needs of the city by 1982.

Over 50 miles of expressways and 350 miles of arterial and collector

Table 3-1
pivision of Austin's Street Mileage

City of Austin NHFCSM
Clagsification of Streets Miles z Miles

Principal Arterial Streets 98 10 46 - 93 5 - 10

Principal and Minor Arterial
Streets 182 18 137 - 278 15 - 25

Collector Streets 102 10 46 - 93 5 - 10

Local Streets 629 62 593 - 730 6% - BO

Total 1,011 100

Source: City of Austin, Department of Urban Transportation; District 14,
Texas Highway Department; Transportation Study Office, 1969.



Table 3-2
Austin's Street Usage - 1969

Type Mileage Average Daily Vehicle Miles
Traffic Per Day

Interstate 16 47,181 747,821
Expressways 18 15,488 285,125
}la_jor. Arterial 64 15,162 973,695
Minor Arterial 84 7,758 652, 687
Collector 102 2,941 300,477

Local 629 500 314,500

Total 913 3,274,305

Source: Present Use of Streets--1969, City of Austin, Department

of Urban Transportation and District 14, Texas Highway Department,

Transpercation Study Office.

streets were recommended. A total of 121 miles have been constructed

or reclassified during the previous ten years for an existing total of
200 arterial street miles; thus, the 1982 plan for arterial streets is
about 57 percent complete as of this date. Under the Street Improve-
ments Program of the Capital Improvements Program for 1974-1979, a total
of $13,255,000 has been set aside for Right-of-Way Acquisition,
$14,633,000 for paving and widening, and $1,726,000 for bridges and

culverts.

TRAFFIC VOLUME. With over 1,015 miles of expressway, arterial, collector
and residential streets in the City of Austin in 1974, the traffic volume
range is considerable. Usage rates vary from an estimated 80 vehicles
average daily traffic (ADT) on a local street, to over 95,000 vehicles ADT
at the 15th street intersection of Interstate Highway 35 (IH 35). Between
Riverside Drive and Airport Boulevard, on IH 35, the 60,000 ADT volume
is higher than any other segment of the system. This central sectionm,
of course, includes the area of the city with the highest daytime
concentration of population and employment. Table 3-2 presents an
approximate summary, by types, of street usage within Austin.

About 93 percent of the daily trips made by Austin citizens, are

made by automobile, reflecting only a slight decrease since the 1962

63



Table 3-3
Average Daily Traffic Volume Comparison for Austin Arterial Streets
1968 and 1972

origin-destination survey. New residential, commercial, and industrial _ 1968 1972 2 of

Increase

growth, not just within the city but also on the urban fringe, has Anderson Lane West of Burnet Road 3,118 12,590 303

Ben White Blvd. East of Lamar Blvd. 8,676 18,550 114

produced an increased volume of traffic on many of Austin's streets and Cameron Road north of St. Johns L2690 6,010 381

Lamar Blvd. south of Oltorf Street 10,655 24,890 134

some shifting of travel patterns while the city bus system and the U.T. Live Oak east of Congress Avenue 1,652 3,930 138

Manor Road southwest of North East Dr. 1,991 4,760 139

Shuttle bus system have had some effect on the changing travel patterns. Montopolis Dr. north of Riverside Dr. L4602 4,320 200

Oltorf east of Congress Avenue 6,118 15,390 152

Traffic volume inventory comparisons for 1968 and 1972 reflect an U.S. 183 east of IH 35 8,093 16,480 104

1ich St. west of Guadalupe 2,568 5,860 128

average traffic volume increase of 17 percent at locations throughout 15th St. east of Nueces 8,830 18,350 108

26th St. east of Speedway 4,593 11,840 158

the city. The largest 24-hour average daily traffic volume-35,530-on J4th St. vest of Lamar Blvd. 2,193 7,480 135
a nonaccess controlled facility is on U.S. 183 west of IH 35. In 1968, Source: City of Austin, Department of Urban Transportation, 1972.

the largest similar volume was on Lamar at 24th street with 25,285
vehicles. Other streets which reflect considerable increase are shown
in Table 3-3. The weekday daily variations of vehicular movements in
the CBD, shown in Table 3-4, were determined from traffic counts made

at eight control stations. The study revealed a weekday volume variation Table 34
Daily Variation for Austin CBD Weekday Vehicular Movements,
1969

from five points below the average on Tuesday, to six points above the

Day of Week Total Movements % % from Average

. Monday 241,983 -0.5

average on Thursday. This 11 point range may be accounted for in terms rucsday - o
uest » -2

Wednesday 235,903 -3.0

of shopping trips and the business hours of commercial establishments

Thursday 257,791 +6.0

rida; 49,27 2.
in the area. The Central Business District is located in the area north e e . _+

Average 243,199 - 0

w

of the Colorado River to 1llth Street and between IH-35 on the East and

Source: 1969 Cordon Study of the CBD in Austin, Texas.
City of Austin--DUT September 1970.

Lamar Boulevard on the West. More than 243,000 vehicles cross the CBD



Table 3-5
Traffic Service Deficlency

Street Name
Anderson Lane West of Burnet Road
Ben White Boulevard East of Lamar Boulevard
Cameron Road North of St. Johns
Live Oak Easc of Congress Avenue
Manor Road Southwest of North East Drive
Montopolis Drive North of Riverside Drive
Oltorf East of Congress Avenue
U.s. 183 Easc of IH 35
11lth Street West of Guadalupe
15th Street East of Nueces
26th Street East of Speedway
34ch Street West of Lamar Boulevard

IH 35 Between Alrport Boulevard and U.S. 290

Source: City of Austin, Department of Planning, 1975.

Cordon line during an average weekday, and approximately 82 percent of
all vehicular movements in the CBD occur between 7:00 am and 7:00 pm.

Of the total vehicular movements around the CBD Cordon area 19 percent
are in the north, 16 percent in the south, 36 percent in the east, and

29 percent in the west.

VOLUME VS. CAPACITY. When traffic volume exceeds highway capacity, oper-—
ating conditions are very poor with low speeds, frequent stops and long
delays. For a highway to provide an acceptable level of service to the
road user, service volume must be lower than roadway capacity. Among

the factors considered in evaluating level of service are travel speed 65
and time, traffic restrictions, freedom to maneuver, safety, driving
comfort and convenience, and economy. Although all these factors should
be incorporated in a level-of-service evaluation, it was not within the
scope of this report to determine the irrelative weights.

A comparison of traffic flow and practical capacity of major streets
and highways is shown in the Traffic Service Deficiency Table 3-5. A
ratio of 1.0 or above indicates that the roadway is operating at or
above desirable capacity level. Calculations based on Typical Roadway
Practical capacities Table 3-6 as defined by the Highway Research Board,

have been made for the section of IH-35 between Airport Boulevard and
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U.S. 290. This segment of IH-35 is over-loaded at peak-travel hours,

and is inefficient in terms of handling traffic volume. It requires
expansion or congestion release through traffic diversion. Removal of
curb parking is an effective means of increasing arterial, collector
and local street capacity. Reduced parking interference and extra
pavement space can increase street capacity by 80 to 100 percent.

There are two methods according to 'An Informational Report on Speed
Zoning', for determining the prevailing vehicular speed-the 10 mph Pace
method and the 85 percentile Speed method. The City of Austin utilizes
both of these methods to determine speed limits. One of the purposes
of speed zoning is to determine and post a realistic speed limit. Any
speeds above the posted speed limit are normally unsafe and create
traffic safety hazards.

Since most city streets were originally constructed for low volume
vehicular traffic, some local streets are now serving as collectors
and some collectors as arterials as increasing traffic demands get pro-
gressively more difficult to handle. In some cases, satisfactory street

widening could be accomplished only at high economic and environmental

costs.

Table 3-6
Typical Roadway Practical Capacitics

Type of Route

Source:

lane freeway

lane freeway

lane freeway

lane expressway

lane expressway

lane arterial

lane divided arterial
lane arterial

lane divided arterial
lane major husiness street
lane one-way arterial
lane one-way arterial
lape arterial

lane rural road

lane rural road

Highway Capacity Manual, Highway Resecarch Board,

24 Hour Two-Dircction Volume

100,000 - 120,000

75,000 -
50,000 ~
45,000 -
30,000 -
25,000 -
28,000 -
18,000 -
20,000 -
13,000 -
17,000 -
12,000 -
9,000 -
11,000 -

5,000 -

94,000
60,000
55,000
40,000
10,000
33,000
22,000
25,000
17,000
23,000
17,000
13,000
16,000

7,000

1965.



Table 3~7
hesirable Average Operating Speeds In Urban Areas - M.P.H.

0ff-Peak
Traffic Period

Type of Route Peak
Traffic Period

Freeways and Expressways 35 50
Arterials 25 35
Collectors 20 25

Major Local Streets 10 20

Source: Highway Capacity Manual-1965. Highway Research Board,
Special Report 87, National Academy of Sciences, National
Research Council Publication 1328.

Figure 3-1: Breakdown of Peak-llour Travel Time Within Austin
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. from existing street facilities.

QUALITY OF TRAFFIC FLOW. The traffic service quality of existing street
and highway facilities in terms of vehicle travel speeds, accident fre-
quency, and volume and theoretical street capacities have been examined
as have peak and off-peak normal weekday traffic flows for 1970, and
1973 on major streets and highways in the Austin SMSA.

The Federal Highway Administration suggests that an urban arterial
street system should accomodate overall average speeds of around 35
miles per hour in off-peak and 25 miles per hour in peak periods
(Table 3-7).

Figure 3-1 indicates that about 14.5 percent of the overall travel 67
time on major routes in the Austin area is spent in traffic delays
where the vehicle is actually stopped. Figure 3-1 also shows that
most of the delays are caused at intersections; mid-block delays
actually accounted for less than two percent of all delays. An
Austinite making a peak time intra-city trip spends about 86 percent
of the time moving at normal speed, and the remainder at signals, stop
signs and left-turn intersections.
TRAFFIC CONTROL AND REGULATIONS. Many traffic control measures have

been applied in the Austin metropolitan area to improve efficiency

These include 310 traffic control
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signals and about 4,000 stop and yield signs. About 70 percent of
the signalized intersections are located on major thoroughfares and
collector streets. Of these, 187 are interconnected to provide pro-
gressive movement along certain thoroughfares. The large number of
installations where yield signs have materially reduced vehicular
collisions illustrates the effectiveness of this type of control.
A total of 137 pedestrian activated signals have also been installed,
mainly around the University of Texas and in the Downtown area.
Funds for traffic signalization programs are derived from Electric
Utility current revenues. This part of the CIP is administered
by the Department of Urban Transportation and a total of $1,902,000
has been proposed for traffic signalization for the 1974-1979 period.
Between 1960 and 1970 there has been a significant increase in the
number of public and private parking spaces in the downtown area.
Off-street parking spaces have increased from approximately 10,000
in 1962 to 13,169 in 1972, most of which are privately operated.
On-street spaces increased from 1,875 to 2,000 during the same
period, and time limit spaces designated by signs which were non-
existent in 1960, numbered 686 by 1970. New building programs by

major banks, the county, and state agencies have recognized the need



Table 3-8
Austin Intersections with Higher Number of Accidents in 1972

for parking and are providing garage-type facilities to meet the demand.

Rank Intersection Number of Average
Collisions Daily Traffic

I Ohlen Rd./Research Blvd. 47 Te,wh0 ACCIDENTS. Over the past ten years, increasing vehicular traffic
2 East 19th/East Frontage Rd. 43 21,030

3 West 19ch/Guadalupe 38 54,590 has resulted in a 23 percent increase in accidents per capita. 1In
4 Ben White Blvd./Manchaca Rd. 37 40,400

5 Ben White Blvd./South lst 3 43,510 1964, Austin's population was 210,000. There were 9,554 accidents
5 Horth Lamar/Koenig Lane 34 37,200

6 Lamar /West 38th 1 45,690 reported or 45.49 accidents/1,000 population. In 1974, Austin's

6 Airport Blvd./Oak Springs Dr. 32 26,680

7 Burnet Dr./North Loop n 28,970 population was 296,000 with 16,588 accidents or 56.04 accidents/
Source: City of Austin, bepartments of Police and Urban Transportation, 1,000 population. Fatalities have risen from 13 in 1962 to 39

1973.

in 1972. Street intersections continue to be the location of a

high percentage of vehicle accidents, but of the 52 intersections
with the highest number of accidents in 1962, only 16 reappear on
the 1972 list. Ben White Boulevard at Manchaca Road and also at
South lst Street were not significant problems in 1962, but today
they are the fourth and fifth highest ranked intersections in number
of accidents. This change in status of higher accident prone inter-
sections is primarily due to increasing urban development in differ-
ent areas of the city in 1972 as compared to development areas in
1962. Table 3-8 lists the intersections with the highest number of
accidents in 1972. Table 3-9 shows accidents in Austin in 1972,

broken down by day of week. A further study showed that accidents
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in Austin, in order of frequency were:

1) rear end, 2) side swipe,

3) right angle, 4) parked vehicle, 5) left turn, 6) existing alley

or driveway, 7) collision with fixed object, 8) run off road, and

9) head on. And the most frequent causes were 1) imprudent speed,

2) improper lane change, 3) failure to yield right-of-way, 4) disregard

for stop signs, 5) other human error, 6) improper backing, 7) disregard

for traffic signal, and 8) following too closely.

Comparing Austin's total traffic accident data with four other major

cities in Texas, we find that Austin had the second highest percent

increase in fatal accidents between 1962 and 1972.

the highest and San Antonio the lowest

Table 3-10
Traffic Accident Data on Major Cities in Texas

Fort Worth had

percent increase. Table 3-10

Cicy Fatal Fatal- Total % of Total Fatal Fatal- Total % of Total % Increase In
Accidents ities Accidents Fatal Accidents ities Accidents Fatal Fatal Accidents
Accidents Accidents 1962-1972

Austin 13 13 N/A 5 33 39 17,509 6 154
Dallas 61 63 N/A 22 126 135 43,898 24 107

Fort

Worth 29 31 N/A 11 77 86 20,191 15 166
llouston 107 117 N/A 39 189 202 63,586 37 77

San

Antonio 64 70 N/A 23 91 93 28,419 18 42
Total 274 294 -— 100 516 555 173,603 100 -—

Source: State of Texas, Governor's Committee on Traffic Safety, Austin, Texas, July 1, 1974.

Table 3-9

Motor Vehicle Accidents, City of Austin, 1972 Yearly Summary Report

Day of Week # of Collisions % of Total Collisions
Sunday 1,477 8.68
Monday 2,292 13.48
Tuesday 2,439 14.34
Wednesday 2,317 13.65
Thursday 2,563 15.08
Friday 3,222 18.95
Saturday 2,690 15.82
Total 17,000 100.00

Source: City of Austin, Department of Urban Transportation,1973.



Table 1-11
Austin Taxicab tompany Revenues (1000 of $) October L -— September 30

Company 19bb-67 1967-68 1968-70 1969-70 1970-71

Airline 5.6 6.9 6.8 5.6 4.9
Checker 9.2 240.9 234.5 215.6 199.9
Harlem 161.5 233.9 273.6 273.9 340.5
Roy's 185.0 197.3 227.4 211.5 232.5
Yellow 325.1 343.4 375.5 368.7 414.5

Deluxe 90.5 61.7 43.9 42.3 No Report

fotal 977.5 1,084.1 1,161.7 1,117.6 1,192.3

Source: City of Austin, Department of Urban Transportation, 1973.

shows comparative 1962-1972 traffic accident data from Austin, Dallas,

Fort Worth, Houston, and San Antonio.

Taxicabs
Population increase in Austin over the past 10 years has intensified
travel demand within the metropolitan area. Various taxicab companies

holding franchises within the corporate limits have eased the burden.

There are at present, four companies operating in Austin, 1) Airline,

2) Harlem, 3) Roy's and 4) Yellow/Checker. Table 3-11 indicates the
amount of revenue taken in by these companies from 1966-67 through
1970-71 in thousands of dollars. The yearly total of revenue passengers
for the 1970-71 year indicates that 796,578 people used taxicabs

during this period. The companies combined gross receipts amounted to
$1.1 million in 1969-70; $1.2 million in 1970-71; and has grown to

$1.3 million per annum in 1971-72 from 1,949,585 paid passenger miles.

Public Bus Mass Transit

Public tramsportation today, as in the past, provides an essential
service to the citizens of the City of Austin. It is a general goal
of urban and regional transportation planning to provide mobility for

all citizens of the metropolitan area. This mobility permits access
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to shopping areas, health services, recreational facilities, church,
and job opportunities. In order to assure that Austin remains a good
place to live and work, mass transit systems must be developed to
provide this mobility in a manner which will preserve the city's
historic, scenic, cultural, and intrinsic natural enviromment.

Two transit systems currently operate in the City of Austin. The
Austin Transit System is owned by the city but operated by the American
Transit Corporation under a management agreement with the city, and
the University of Texas Shuttle Bus System is operated under contract
by Transportation Enterprises, Inc.

AUSTIN TRANSIT CORPORATION. In an effort to improve bus ridership

the Austin Transit System implemented a new route network which pro-
vides for expanded and more direct service, simplicity in routing, and
elimination of duplicated service. A major improvement is the
addition of night and Sunday service. The revised program will produce
more frequent bus service and a new fare of 30 cents peak ti?e and

15 cents off-peak time. Bus-stop signs and route markers assist
transit users, and shelters and benches provide a degree of comfort

for tramnsit patroms.

The transit system acquisition and improvement program through



stand at only 1.4 passengers per vehicle for the worktrip.

PEAK HOUR TRAVEL. Planners can affect peak hour congestion, through

the zoning, subdivision and building codes they have at their disposa14.
These devices, when combined with traffic volume predictions from

social and land use data, allows for an orderly and planned distribution
of traffic flows. The location or even banning of urban activities

that generate excessive trip flows can be controlled effectively

through these codes.

Planners could encourage housing and industrial developers to make
public transit systems an integral part of the development. The devel-
opers could be encouraged to pay for bus stops, transfer facilities, and
rights-of-way. Promotional schemes for advertising the benefits of
mass transit travel such as its comfort and economy should also be
their concern.

Planned unit developments which combine residential, commercial and
industrial land uses reduce the number of auto trips per family. Travel
time and congestion is frequently diminished and pedestrian travel
replaces auto travel for many activities. Planners, citizens and
private developers can work together to introduce pedestrian malls and

flexible bus circulation systems. To accomplish this, citizen parti-
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cipation in both privately and publicly financed developments is needed.
However, it must be pointed out that policies and regulation that

might temporarily ease auto congestion might at the same time hinder
the development of densities sufficiently high to promote long term

development of mass transit.

OFF PEAK TRAVEL. By varying the time of travel demand during the day
some congestion can be alleviated. One way to accomplish this is to
move away from the normal 7 am to 9 am and 4 pm to 6 pm work schedule
by starting and finishing work earlier or later. Staggered working
hours require attitude and life style changes on the part of both the
employer and employee5. A variation on this scheme is to allow an
employee to work his 40 hour week on a more flexible time schedule.
For example, a firm could permit an employee to work two 12 and two

8 hour days or ask the employee to work five 4 hour days with the
remaining 20 hours worked at the mutual convenience of both employer
and employee. This worker independence has not been detrimental to
production where it has been introduced. In fact, such benefits as
greater family interaction in leisure pursuits, improved worker and
employer morale, increased production and reduced traffic congestion

results.



Also the trend toward a reduced work week has been found to conserve
energy resources, improve productivity and morale, reduce absenteeism
and decrease job turnover rate. The effect on energy use may be
debatable, particularly in higher income groups, since they may generate
greater trip rates for leisure and shopping pursuits. A four day
staggered work week would reduce time spent in commuting, lessen
peak hour congestion, commuting costs, and restaurant and child care
costs. These off-peak travel incentives can be accomplished without
additional investment in equipment and facilities. Where these methods
have been implemented positive results in the form of reduced congestion
have been attained. Peak hour travel demand has been reduced and such
ancillary benefits as less crowded elevators, streets and lobbies have
been realized®. However, certain adverse effects can be incurred by the
four day work week. For example, mid-week congestion peaks on Tuesday-
Thursday are not necessarily reduced, expensive transit rescheduling
and ridership loss could occur, and labor and management disagreements
over productivity may result. It could also affect mass transit
ridership, hinder car pooling efforts and increase the present difficul-
ties of early or late shift workers. However, the benefits of reduced

congestion and increased employer morale could exceed the costs associ-
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ated with worker-employer disparities and transit system changes.

The cost of innovative marketing techniques and off-peak revenue losses
generated through reduced fares should not be viewed as a mass transit
subsidy but as a necessary city expenditure with the major benefit

being reduced congestion. Federal funds are available for an investi-
gation of the relationship between changing hours, congestion and social
indicators such as mora1e7.

MARKETING INCENTIVES. Increased travel time resulting from congestion
and inadequate parking, results in revenue loss for retail and service
concerns in congested areas because commuters shy away from these
congested zones. These stores could improve their generated revenue

by encouraging more off-peak shopping trade as well as assist in reducing
congestion by extending store hours, providing child care services,

free gifts, store discount coupons, free services, return bus fares, and
free or reduced parking in off-peak hours. Marketing these changes is
relatively inexpensive and the costs could be borne by the retailer

and consumer. Medical centers, large office complexes and recreational
centers should also be encouraged to be more flexible in their visiting
or opening hours and thus encourage off-peak transit usage. Individual

off-peak travel is more cost and amenity sensitive than is peak hour



travel which is work-oriented and time and reliability sensitive. For
the blue collar worker, access to dentists, doctors and public agencies
during the normal eight-hour work day and five-day working week is
difficult and can result in i1l afforded pay losses.

In the marketing of mass transit, skilled advertising through promo-
tional appeals can be instituted to entice travelers to switch from
the car to mass transit and also to travel in off-peak hours. These
marketing techniques should be directed toward encouraging peak hour
travelers to use mass transit and to induce captive non-working riders
of mass transit to travel during off-peak hours. Transit telephone
answering services, clearly defined transit route maps, radio and T.V.

exposures can improve the public's knowledge and image of mass transit.

Since promotional campaigns alone will not suffice they must be combined

with such regulatory policies as parking control and increased transit
services.

PEDESTRIAN DESIGN OR AUTO CONTROL. Pedestrian confusion in the central
city can be reduced by restricting all or some of this area for pedes-
trian travel, either by changing the land use so that it caters to a

pedestrian dominated mode or by easing pedestrian trip movements to

work and stores. To ease pedestrian movement, pedestrian malls, bridges
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and moving sidewalks can be introduced8. Moving sidewalks are generally
escalators, or belts common to airports, but these people movers are
beginning to be introduced into shopping malls. Pedestrian streets or
the closing of streets to pedestrians at specific times and pedestrian
bridges or tunnels linking streets and stores can be developed. Effec-
tive landscaping could improve central city aesthetics and innovative
malls could attract mass transit riders and car poolers.

At the onset, pedestrian only streets cause consternation among
shopkeepers, however, sales generally increase over time. Pedestrian
malls will usually only shift the traffic volume and problems to other
streets unless innovative mass transit changes are made in conjunction
with their developments. The enforcement of commercial service delivery
at the rear of the premises or only at night would alleviate congestion.
TECHNICAL APPROACHES. Audio-visual communication between people in a
government complex, between doctors and patients, between supermarkets
and clients, among police and in schools can reduce the need to travel
and thus decrease traffic flow. Traffic controls and traffic monitoring
devices are additional techniques that facilitate traffic movement .

A smooth flowing traffic stream decreases travel time, fuel consumption

and environmental pollution.



Freeway access can be controlled through peak period and dynamic
ramp control and gap availability meteringlo. Additional technical
aids ;re improved traffic routing and regulation of parking and loading,
correctly adjusted signals and markings and improved channelization
and design of intersectionsll. Since excessive speed is the main cause
of traffic accidents its reduction diminishes accidents. Uniform
speed flows and adequate signaling also reduce congestionlz.

MODE CONTROL. Fixed rail rapid transit systems have the disadvantage
of being expensive and of questionable value to most cities, especially
those of the size and population density distribution of Austin. There
are only some seven U.S. cities with sufficient corridor volume density
to make fixed rail rapid tramsit feasiblel3. An exclusive busway with
its own grade separated right-of-way is a less costly, more flexible,
and more feasible way of serving corridors of demand in Austin which
because of size and low population density cannot support rapid rail.
Exclusive bus lanes can be introduced into Austin's present bus and
highway system at considerably less cost to the public than an invest-

ent in a fixed rapid rail systeml4.

k£l

Buses' because of their higher occupancy rates reduce congestion

and should be given access priority in mixed traffic systems by
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exempting them from certain regulations that apply to normal trafficls.

This can be achieved by developing reserved bus lanes, exclusive bus
rights-of-way, contra-flow bus lanes and far side bus stops. Increased
bus speed and service reliability would make the bus an attractive
alternative to the automobile and alleviate congestion problems. As
side benefits, attractive bus systems would speed up traffic flows,
decrease accidents and reduce the heavy pollution caused by low speed
traffic.

Since congestion at traffic signals is a major cause of bus delay
one could also install special traffic signals or selective traffic
detection systems which would alert the signal lights that a bus was
approaching and permit buses to cross intersections before other vehicles.
Additionally, to improve routing, buses could be allowed to ignore turn
prohibitions. Automated traffic controllers are presently being used
to analyze traffic flows and to operate signal'lights according to
travel demand response.

An exclusive right-of-way for buses and car-pools is another way of
facilitating movement. These lanes can be reserved on streets and the
time of this reservation varied to account for peak or off-peak travel

differences. These lanes could also be used for emergency vehicles



such as police cars, ambulances and fire trucks. Reserved bus lanes
increase bus patronage and decrease auto use. The shape and size of a
bus and bus routes can be changed to meet new travel demands whereas

a fixed rail system cannot. The cost of introducing an exclusive or
reserved bus lane is considerably less than that of a fixed rapid rail
system.

Contra-flow bus lanes permit travelers to travel against the flow of
traffic through a reserved lane on a city street and expressway. These
lanes are difficult to enforce, sign and mark than the normal street
system but are very effective. ]05

An additional aid is a farside bus stop where passengers are unloaded
past an intersection, on the far side of the cross-street. This relieves
congestion since buses are able to rejoin the traffic lane more easily
and right turning vehicles are no longer delayed16.

Until recently, no major functional change had been achieved in bus
transit primarily because decreasing revenues and ridership caused
little or no expenditures for equipment or service improvements.
Boarding, loading and unloading packages, and handling children and
goods is still difficult on the bus. Greater convenience, improved

travel time, comfort and personal service are needed.
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A mini-bus is a low capacity, relatively low cost vehicle that lasts
about 12 years and is more flexible than the traditional bus. It can
carry 15 to 25 passengers and can transport between 1,000 and 4,500
passengers on an hourly basis, depending on its size, operating speed
headways and travel demand. Initial costs range between $15,000 and
$20,000 with operating costs between one and five cents per seat mile.
Mini-bus circulation systems introduced within the CBD have proved
successful in transporting individuals within the central city and
thus in reducing congestion.

Park and ride or kiss and ride systems which require switching of
modes from car to bus or to fixed rapid rail systems is another way
of improving the urban circulation system17. Depending on which method
is used it may free the car for the wife to use during the day. The
demand activated dial-a-bus system is a further adaptation. Similar
to the taxi-cab the potential bus rider calls up a central location
which notifies the bus driver circulating in the vicinity of the caller.
Mini-bus circulation systems within the CBD have proven successful in
other cities because they are smaller and more flexible than the conven-
tional bus.

In relation to the full-sized city bus, mini-buses demonstrate a



number of advantages. Although their restricted capacity may be viewed
as a liability during peak hours, most are demand oriented, and
their greater numbers compensate for this low capacity. The regular
circulation of the mini-bus fleet reduces passenger waiting time since
missing one does not insure a long wait. Mini-buses could be scheduled
during peak hours to pick up passengers only between certain points and
only drop passengers at their required destination, thus decreasing
travel time and increasing customer satisfaction. As to their contri-
bution to congestion in the heavily utilized central business district
they are only slightly less maneuverable than autos. They merge into
the traffic stream easily and even if bus lanes are not provided, their
loading and unloading is less time consuming than large buses and
consequently do not hinder traffic flows to the same extent. Thus,
not only are customers more easily satisfied, but non-rider complaints
are reduced since their inconvenience is held to a minimum. Mini-bus
or demand responsive services are adaptable and flexible and show much
potential for serving low density areas (2,000 to 3,000 persons per
sq. mi.) such as those on the periphery of the City of Austin.

The jitney is a vehicle size that falls between the taxi and mini-

bus, has low purchasing and operating costs, and has the flexibility
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and adaptability common to the taxi. Jitney's are extremely useful
in low demand areas.

Traffic control systems can be introduced to move vehicles with regard
to the vehicle size and number of persons carried in the vehicles i.e.,
a bus or jitney would have higher priority for getting through a traffic
light than cars. The optical beam in the bus would transmit signals
from the bus to the electronic receiver to inform the traffic light of

its approach. Computer—assisted bus scheduling for time and route

selection would also improve bus availability.

]08 The dual mode bus is adaptable to road and rail use through flanged
steel wheels which can be lowered from the bus onto rails to guide and
support the bus for faster speeds along fixed rail lines. The bus can
then return to its tire base for normal road travel. An articulated
bus would carry larger numbers of passengers, achieve lower passenger
costs and could be used for express travel operations on freeways; the
double~decker bus is also a way of increasing passenger loads. Bus

propulsion systems with steam and gas turbines have been developed and

are considered better alternatives to the present standard gas and
diesel engine powered vehicles.

One solution to congestion is to limit the need for the present



Table 4-1

National Primary and Secondary Ambient Air Quality Standards, 1972

Pollutant

Averaging
Time

Concentration by Type of Standard

Primary

ug/m3

ppo

Secondary

ug/m3

ppm

Particulate matter
Annual Geometric Mean
Annual Maximum

Carbon Monoxide
Annual 8~-hour Maximum
Annual 1-hour Maximum

Hydrocarbons (nonmethane)
Annual 3-hour Maximum

Nitrogen Dioxide
Annual Arith. Mean

Photochemical Oxidants
Annual Maximum

Sulfur Dioxide
Annual Arith. Mean
Annual 24-hour Maximum
Annual 3-hour Maximum

24 hr.
24 hr.

24 hr.
3 hr.

75
260

10,000
40,000

160

100

160

80
365

0.03
0.14

60
150

10,000
40,000

160

100

160

60
260
1,300

Source:
Opiela and Atkins (1972).

Alr Pollution Control Services, Texas State Department of Health; and

government for certain pollutants.

number of automobiles on certain sections of city streets by establishiné
more rental services to operate along with public transportation.

Small, low-powered inexpensive rental vehicles could be picked up and
returned to the original terminal or to other suitably located terminals
within the city.

Similar to the rent-a-car this would help to decrease

congestion.

Environmental Considerations
AIR POLLUTION. Motor vehicle emissions are the major source of air
pollution in the Austin area. The number of motor vehicles registered

in Travis County, now around 200,000, has increased more than six times
since 1940. From 1960 to 1972, registrations increased at an average
annual rate of seven percent. Nevertheless, total automobile emissions

have probably decreased, and may continue to decrease due to the Federal
emission controls on new carslB.

Measurement of air pollution in Austin has been conducted by such

agencies as the Texas State Department of Health, The City of Austin

Health Department and The Travis County Health Department and Tracor.

Table 4-1 presents the minimum air quality standards set by the Federal

The primary standards represent a
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level of air quality required to protect public health. The secondary
standards represent a level of air quality required to protect public
welfare from any known or anticipated adverse effect of air pollutants.

Austin studies indicate that: (1) particulate concentrations in the
downtown area narrowly exceed the federal primary standard; (2) there is
no evidence that carbon monoxide is found in such concentrations as to
produce any perceptible effect on human health; (3) almost all of
Austin's airborn lead pollution is associated with the automobile; and
(4) The Environmental Protection Agency (EPA) identified Austin as one
of nine Texas cities with unacceptable levels of hydrocarbons. The EPA
is seeking to reduce hydrocarbon emission in the Austin area by 27 per-
cent and intends to require that all retail gasoline sales outlets retro-
fix gasoline storage tanks with vapor recovery systems.

Not only emission sources, but also the dispersion abilities of
horizontal and vertical air mix cause the concentration of air pollution.
Pollution potential is high when wind speeds are less than seven miles
per hour. In Austin, September and October are the months when low wind
speeds are most frequent. Where the rising warm air begins mixing with
the cooler air is the designated upper boundary for air pollution dis-

persal. Mixing depth for Austin is greatest during summer daylight



hours, 6,230 feet in August, and shallowest during winter, 1,570 feet
in January. Rainfall acts as a cleansing mechanism by washing out par-
ticulate matter from the atmosphere and suppressing ground level dust.
Austin's 33.23 mean annual precipitation is well distributed; all
twelve months receive long-term averages of at least two inches.

@
NOISE POLLUTION. One significant source of noise pollution is trans-

portation. Highway vehicles are the greatest source of noise in Austin.

Individual passenger cars are the quietest highway vehicles. The
typical heavy truck can be expected to produce noise of some 20 dBA's
greater, at a distance of 50 feet, than the passenger car. Trucks
however, are no louder than many large motorcycles. Incorrectly
muffled motorcycles can be twice as loud as the noisiest heavy truck.
The automobile, because of sheer numbers, makes the greatest absolute
contribution to the total noise levell?.

At truck speeds below 45 mph and automobile speeds below 35 mph, the
dominant source of noise is the engine and related parts of the pro-
pulsion system. As speeds exceed 50 mph, tire noise becomes dominant.
Tire noise increases with speed and is dependent on road surface, axle
loading, tread design, and tire wear condition. Air turbulence and

mechanical rattles also cause vehicle noise emission.

M



