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INTRODUCTION

Surface transportation facilities which provide access to rapidly
expanding airports are often inadequate to efficiently serve present and
projected needs, The importance of air travel makes paramount the need to
insure rapid and dependable access to the air terminal from various sections
of an urban area.

The large investment of time, resources and capital needed to construct
transportation facilities requires that these facilities be designed to
accommodate long range needs. The designer is faced with the task of creating
a transportation system that is fast, safe, efficient and compatible with
both present and future urban form.

The purpose of this report is to examine the airport access problem as
it has developed and attempt to identify alternatives to its solution. The
airport access problem is viewed in a broad context in order to determine
the general character of access difficulties being experienced throughout the
United States.

The report briefly examines the effects that advances in aircraft
technology and increasing air travel demands will have on the size and location
of future airports. The assumption is made that although new developments in
aviation technology may alter air travel patterns, air terminals will continue
to grow is size and efficiency, creating a demand for much improved access
conditions.

The problem analysis concentrates on the travel demands of airport users,

the ability of various travel modes to satisfy travel demands and the



compatibility of various travel modes with present and future land use designs.
Every attempt is made to view the airport access problem as it relates to
basic goals and objectives established by a community as part of its

comprehensive planning effort.



HISTORICAL DEVELOPMENTS

The afrport access problem manifests itself through the increasing
dissatisfaction of air passengers with the portion of an air trip that is
spent on the ground. Air trip delays can be grouped into two categories,
access delays and flight delays. Access delays are a function of ground
conditions while flight delays are usually caused by congestion of the airways.

Access time includes all elements and functions, both inside and outside
the airport, that are necessary for the air transport of persons and cargo
except for the flight portion of the trip. For passenger trips, access time
includes the time uéed in the selection of a trip mode, selection of a specific
flight, making reservations and arrangements, choosing an access mode, walking,
waiting for the access mode, parking at the airport if access was by private
automobile, purchasing tickets, checking baggage, walking to loading area and
finally waiting for boarding. At the destination similar activities are
repeated, but in reverse order. The time spent in airport access involves
considerable waiting because of peék demands at passenger service and customs
facilities and because passengers typically schedule extra time to allow for
possible delays. The unpredictability of delays results either in an over-
estimation of required access time and an unplanned wait at the terminal or
trip destination, or in an underestimation of required access time which
results in a missed flight or a late arrival at the ultimate destination. The
inability to efficiently plan total door-to-door travel time is a major factor
in the increasing public dissatisfaction with air transportation in general

and access conditions in particular.



The total air transportation system involves a delicate balance between
the various components or subsystems of which it is composed. Four components
that provide constraints on air transportatién are the individual capacities
of airways, airport technical facilities, terminal facilities and intracity
transportation facilities (46). Airway capacities are a function of the type
of aircraft, proximity of airports to one another, available communications
and a general condition of airway congestion. Airport capacity is a function
of physical improvements such as runways, taxiways and maintenance facilities.
Terminal capacity is determined by the availability of parking, curb space
for loading and unloading passengers, passenger service facilities and the
traffic circulation system within the physical limits of the airport. Intra-
city transportation facilities include the network of streets and highways,
bus and rall systems and at a few locations helicopter service to and from
the airport., These components or subsystems are interrelated and inadequacies
in any of the subsystems can affect the efficiency and potential capacity of
the total air tramsportation system.

Problems of airport access are the result of deficiencies in terminal
facilities and the intracity transportation network. This report will be
limited to considerations that affect intracity travel to and from the airport.
The selection .of the intracity transportation portion of airport access is not
to imply that the greatest problems and potential for improvement are found in
this subsystem. The use of the term "airport access'" will be used in the
context of getting to and from the airport in full realization that this is
only a part and perhaps not even the critical constraint of a given situation.

Airport access has been a traditional measure in the determination of
alrport adequacy. Since the early 1930's, the major criterion for judging

the adequacy of an airport was the airport location in relation to the city



it served (25). During this period the distance from the airport to the
city was measured as the ground distance utilizing the best highway routes
from the airport administration building to the downtown post office. The
post office was selected because it was always located in the downtown area
and was also of major importance because of air mail delivery.

A survey of major airports conducted by the Civil Aeronautics Authority
in 1939 revealed that among cities of over 100,000 population, 49 per cent of
the airports were within six miles of the downtown area (25)., All but seven
per cent of the airports were within ten miles of the downtown post office.

Literature on airport engineering published in the early 1940's
emphasized the necessity of a regional plan (40). The first criterion of an
appropriate location was that the travel time between the airport and the
business district be no more than 15 to 20 minutes. The exclusive mode of
airport access during this period was highway travel.

An example of concern for compatability of airport location with the
regional planning efforts was an early recognition of the airport as an
attraction for visitors whose only purpose was sighteeeing and recreation.
Early airport designs often included parks and other recreational facilities
for use by the city population, but these items were added for somewhat
selfish motives. The first reason was that development of parks and open
space adjacent to the airport provided protection from the construction of
obstacles to aviation., This protection was often achieved in the interest of
recreation without forcing the expenditure of airport funds for the explicit
purpose of controlling air rights in approach zones. The development of
recreation facilities also attracted crowds that would allow the dual use of
alrport commercial facilities such as restaurants. Finally the traffic

attracted to the airport vicinity for recreational purposes was a major factor



in the justification of improved roads serving the airport.

The need for improved airport access received more support during the
period from the end of World War II until the early 1950's (5). During this
period proponents for better access argued the need for freeways between
business districts and airports. An example was the desire to build a freeway
from Idlewild Airport to midtown New York and by so doing eliminate the delays
caused by 58 traffic control signals along the then existing facility. To
overcome the objections to building freeways to airports, it was argued that
although airport user interests in freeways were substantial, the alirport-
city facility would be used by a far larger portion of the general population
that that segment made up of airport users.

The demand for more freeways has continued to the present and as a result
most airports are served by interstate highways and other urban freeways.

The airport access problem however, is more acute today than at any time in
the past partly because its solution has been impeded by several complicating
factors (16).

One such factor has been the tremendous increase in the number of motor
vehicles that must share the streets and highways of major cities. The
acceptance of the automobile as the primary transportation mode for airport
access as well as the majority of other trip purposes has caused peak hour
traffic congestion that adversely affects airport access.

A second factor that complicates the airport access situation is the
realization that airport access is only one aspect of the metropolitan
transportation problem. Ailrport traffic is only a fraction of the traffic
that goes past the airport to the suburbs. This is not surprising since many
freeways in the vicinity of alrports were originally justified by service

provided for other than airport users. Airport access improvements constitute



only a part of the transportation improvements that are required in many urban
areas. As a result, competition for available funds is great.

The number of governmental agencies that are involved in decisions
affecting intracity transportation make coordination a necessary but compli-
cated undertaking. These agencies which include federal, state, county, city,
neighborhood and in some instances duly constituted authorities each have
individual interests and requirements that must be satisfied.

Another factor influencing airport access is the fact that the larger
airports can no longer be considered simply as important generators of traffic
movements, but must be regarded as metropolitan concentrations of employment
and urban activity. Alrports have experienced phenomenal growth in passenger
demands which have been accompanied by increases in employment and the number
of visitors. Airports have become the focal point for new industrial sites,
hotel and convention centers and other commercial ventures that accompany
similar developments. Concentrations of employment and urban activity of this
nature have generated large volumes of traffic causing overcrowding of
facilities that must also serve as airport access facilities.

The changing technology and continued growth of air travel has caused
many airport facilities to become inadequate and obsolete. The solution to
this situation often involves a difficult choice between the expansion of
existing facilities and the relocation of the airport. These decisions often
involve political implications and after prolonged debate which can take
several years, the problem is often resolved by a referendum of the voters.
Conscientious development of access is not possible during the period when
the future of an airport is in doubt,

A sixth complicating factor to an orderly solution of the airport access

problem has been the inability of legislative bodies to accept projected air



travel demands (7). Growth projections have tended to be unbelievably high,
but history has shown that the actual growth rates of airport usage have
exceeded all projections. Even with a record of old predictions being far
outstripped by actual developments it remains difficult for legislative bodies
te accept present predictions when establishing priorities for capital improve-
ments. The feeling that the upward trend surely cannot continue at its
present pace still pervades official opinion.

The ability to meet the rising expectations of the traveling public is a
difficult and ellusive goal. Travelers have witnessed air travel time decreases
and somehow expect that ground travel times should decrease proportionately.
As a consequence the airport access problem becomes more serious even if
actual conditions remain stable, simply because of changing attitudes.

Similar access problems exist at European airports, but with the excep-
tion of London, less emphasis is placed on the trip to and from the airport.
Freeways are only now becoming commonplace and European travelers accustomed
to narrow winding streets have not vet become as demanding as their United
States counterparts., European alrport access facilities are usually the
responsibility of airport authorities and coordination for access improvements
are greatly simplified. To date access problems have not received much
emphasis mainly because the greatest delays experienced by European travelers
occur within the terminal. European travelers are confronted with huge
amounts of red tape and customs imspections which are not routine in the
United States. The European opinion of improved access can be summarized by
one official's comment when he asked, "What is to be gained by fast access
roads and an efficient transportation system if a passenger is forced to spend
half his travel time squeezing through the airport? We must place first

things first(20)!"



Airport access is therefore seen as a very complex problem involving
increasing expectations of the traveling public as well as other more specific

interrelationships with other urban problems.
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TRENDS IN AIR TRANSPORTATION DEMANDS

The requirementse for access facilities are dependent on the scope and
character of future aviation. Aviation remains an infant industry possessing
great potential for discovery and innovation. The technological advancement
and rapid public acceptance of air transportation have caused past efforts of
prgdiction to be difficult and almost without exception inadequate. As a
result airport facilities and supporting transportation systems have not been
designed to accommodate the demands that have developed. If inadequate
designs are to be avoided in the future, realistic estimates of the scope and
character of future commercial aviation must be determined.

An often used rule of thumb that has been used to describe the growth of
air transportation is that the magnitude of commercial aviation doubles every
five years. This growth is indeed phenomenal. The Federal Aviation Adminis-
tration forecasts the growth of air passenger traffic to be at a rate of over
twice the rate for the rest of the national economy through 1981 (9). The
number of domestic revenue passengers is expected to increase from 150.8
million passenger enplanements in 1969 to 460.0 million passenger enplanements
in 1981 as shown in Fig. 1. This is an average increase of 9.7 per cent
annually for the 12 year period.” The increase in the past decade was from
56.6 million passenger enplanements in 1960 to 150.8 million passenger
enplanements in 1969, or an annual increase of 11.5 per cent for a nine year
period.

A great deal of caution must be exercised when utilizing long term trend

information and forecasts because of significant year to year fluctuatioms.
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Recent examples of ecyclical behavior are the growth rates of passenger enplane-
ments for the periods 1965 to 1968 and for 1969 and 1970. During the three
years from 1965 to 1968, passenger enplanement increased at an average annual
rate of 17.7 per cent, but during fiscal year 1969 the rate of increase was
only 9.8 per cent. Although the data for fiscal year 1970 are not yet
available the rate of increase is estimated to be only 3.3 per cent. The
exceptionally rapid growth rate of the 1965-1968 period resulted from an .
unusally high rate of growth of the national economy , the war in Vietnam and

a sharp decline in average passenger fares that occurfed during this period.

By mid 1969 the economy began to experience a general slowdown which has also

been reflected in demand for air travel.

Revenue Passenger Enplanements (106)
Fiscal Year

Domestic International Total
1960 56.6 - =
1963 63.3 7.4 70.7
1964 4.4 8.6 83.0
1965 84.5 10.0 94.5
1966 102.2 11.7 113.9
1967 113.5 12.9 126.4
1968 137.5 15.1 152.6
1969 150.8 17.2 168.0
1970(est) 157.1 19.3 176.4
1971 (est) 165.7 21.5 187.2
1972{est) 180.3 23.6 203.9
1973(est) 199.5 26.5 226.0
1974 (est) 222.0 30.0 252.0
1975(est) 245.5 3.5 280.0
1980 (est) 415.0 56.5 471.5
1981 (est) 460.0 62.0 522.0

Figure 1. Scheduled passenger traffic of United
States certificated route air carriers, (9)

7
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Present projections indicate that a slowdown in passenger enplanements
will continue through at least 1971 because of the combined effects of a
lackluster national economy and the establisghment of higher fares to cover
greatly increased ticket taxes and operating losses being experienced by
many major airlimes. After 1971 it ie expected that the long term increase
in domestic enplanements will continue at a rate of approximately ten per cent
per year through fiscal year 1981.

A disarming characteristic of trend analysis is the tendency to interpret
a stable and perhaps slightly decreasing annual increase as an indication
that the rapid increase in travel demande 1s approaching an end and that the
problems related to these demands will be more easily contained. In actuality
however, the base on which growth must develop may have reached such a
magnitude that even a small per cent increase is large in an absolute sense.
For example a ten per cent increase in domestic enplanement in 1960 would
have resulted in 5.7 million new passengers. A similar increase could be
achieved in 1970 with an increase of only 3.6 per cent.

The Federal Aviation Administration also issues long range forecasts of
aviation demands at major air transportation hubs. A hub is described as the
general geographic area surrounding a major city and includes all airports
that serve the area. For example, the New York alr transportatiom hub
includes J.F, Kennedy International, LaGuardia, MNewark and eleven smaller
airports serving the area immediately surrounding New York City., Forecasts
for individual hubs roughly parallel the travel demand increases expected to
cccur nationally. Figure 2 summarizes forecasts for the seven largest
United States air transportation hubs. Also included is the forecast for
Kansas City which ranks 17th in size. The forecasts indicate that the demand

at major hubs is expected to triple during the next decade. The comprehension
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of a threefold increase in the already prodigious demand that exists in New
York City or Chicago challenges the imagination. Even more dramatic is the
fact that in the relatively short period of a decade there will exist six

United States cities with air transportation demands approximately equal to
the present demands found in the New York area. By 1980 the New York City
air transportation hub will sexve approximately the total demand presently

being served by the six largest air transportation hubs.

Transportation Bage Year Forecast of Enplaned Passengers
Hub 1965 (106)

1970 1975 1980
Atlanta 3.4 6.9 11.9 20.0
Chicago 8.7 16.0 27.4 46.2
Daltas 2.6 5.0 8.6 14.8
Kansas City 1.2 2,2 3.8 6.4
Los Angeles 6.1 11.0 18.8 31.8
New York 11.6 21,1 36.2 61.0
San Francisco 4.1 7.7 13.2 22.3
Washington, D.C, 4.3 3.0 13.8 23.5

Figure 2. Forecast of enplaned passengers on scheduled airlines
at major air transportation hubs through 1980. (8)

The phenomenal growth of aitr transportation has been the result of
successful marketing of the short travel times, improved travel environment
and the competitive costs of air tramnsportation (25). Salesmen involved in
early efforts to promote air travel were instructed to emphasize the ability
of air transport to travel long distances in short periods of time and still
maintain reliable schedules. A great deal of effort was spent to dispel the
public's association of danger with flying which had been perpetrated by the
early barnstorming flying exhibitions. The fear of commercial flight has

been overcome to a large degree by persons who make business trips, but
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reminders of flight hazards are still found in many air terminals in the form
of life insurance vendors.

Business travel by commercial aviation is now so commonplace that the
airline industry has taken it for granted and is concentrating ite marketing
efforts on personal and recreational travel. Promotion campaigns encourage
vacations in distant lends, encourage wives to accompany their husbands on
business trips and use special youth fares to initiate young adults into the
"jet set", Present trends of increasing affluence, shorter work weeks, longer
vacations and earlier retirement all point to a population that is willing
and able to use air transportation for purposes other than business travel,
The growing acceptance of air travel is evidenced by the fact that in 1967
there were 440 alr trips taken for every 1,000 persons in the United States
(6). This figure is expected to increase to 2,200 trips per 1,000 population
by 1990. The development of the market potential for air travel during an
extended period of world peace and affluence could result in travel demands
that exceed all present predictions just as predictions have been exceeded

throughout the history of air tramsportation.
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DEVELOPING TRAVEL TECHNOLOGIES

Demand for air transportation is a function of individual preferences,
the perception of travel costs and the availability of acceptable substitutes
for air tramsportation. OSince the end of World War II commercial aviation
has benefited from increasing desires for travel amenities, the relative
decline in the cost of air travel made possible by larger aircraft and from
the decline in transportation service provided by competitive travel modes.
The information presented in Fig. 3 indicateg that the rapid increase in the
demand for air travel occurred during a period when domestic travel by public
carrier actually declined by 25 per cent. These gains which were accomplished
at the expense of bus and rail ridership now include the majority of long
distance trips by public carrier. Proposed improvements of rail passenger
service and greater bus utilization of new improved freeways will provide a
real substitute for short haul air travel. Recent government action regarding
rall transportation may be an early indication of improved rall service such
as that now available on a limited basis between New York City and Washington,
D.C. As bus and rail transportation begin to show potential for greater public
acceptance there are indications that air transportation is begimning to
suffer growing pains.

Present day airports are growing in disfavor with nearly every segment
of society, Air travelers are finding the terminal facilities congested,
parking lots full and access difficult. Pilots and airport authorities
complain of approach restrictions, inadequate runways and outdated control

procedures., Urban residents are adament concerning aircraft noise, alr
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pollution and alleged ecological damage. A proposal to improve a given
gituation usually meets with resistance from an opposing segment of the

population,

Intercity Passenger Volumes (106)
Year Alr Bus Rail Total
Number % | Number % Number %
1950 17.5 3| 338.5 60 209.1 37 565.1
1955 3.2 8| 237.8 52 183.6 40 459.6
1960 56.6 16| 187.7 51 122.7 33 367.0
1965 84.5 22| 193.4 50 106.3 28 384 .2
1967 1135 27 204.0 49 98.1 24 415.6

Figure 3. Domestic intercity passenger volumes by mode
of travel for selected years between 1950
and 1967. (9, 46)

A popular solution to the problems facing the air transportation industry
is the construction of an enormous centralized regional airport located a
long distance from the central business district of the metropolitan area.
This approach to the problem improves flight conditions and minimizes effects
on the urban environment, but greatly complicates airport access. Even at
locations where modern facilities have been constructed to provide airport
access, travelers must traverse longer distances and still contend with urban
congestion during a significant portion of the intra-urban trip. The
increased access times become especially significant for short haul air
transportation.

‘Alrport accessibility with its increasing costs in time, inconvenience,
and money relates directly to the total cost of alr tramsportation. The
inevitable result of increased costs is the loss of a number of passengers
to other transportation modes. The relative attractiveness of alternate

methods of intercity travel increases as the difficulty of airport access
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increases.

A study relating airport accessibility to passenger generation in the
Buffalo, New York area indicated that the generation of air passengers per
one thousand population is greatest Qithin the 15 mile radius of the airport
(13). The generation rate in the area located 15 to 25 miles from the
airport was only 62 per cent of thé inner 15 mile radius. The area from
25 to 35 miles from the airport had a passenger generation rate only 25 per
cent of the rate within the central area,

Other studies have resulted in similar findings and tend to discount the
effects of certain segments of the population, such as agriculture, which
makes infrequent use of air transportation. Data from 21 Califorxrmia airports
indicated that air passenger generation rates in the band from 0 to 10 miles
was greater than in the band between 10 and 20 miles, although urban population
was greater in the second band in 7 of the 21 airport locations (13). Studies
have shown that a steep decrease in air passenger generation per 1,000
population occurs as access distance from the airport increases. A ten
mile increase in the distance from an airport appears to result in approx-
imately a forty per cent change in generation rate. Data compiled in
New York City indicates that as access time is increased from 1/2 hour to
1 1/2 hour approximately fifty per cent of potential passengers are lost to
air transportation,

At first glance nearness to an airport does not appear to be a legitimate
causal relationship concerning the need for air travel. Nearness to an
airport however, does lower the costs of access and may Iinfluence persons to
use air transportation., Of greater impact however, may be the tendency of
persons and businesses that make frequent use of air transportation to locate

near airports,
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Pergons surveyed concerning the effects that increased access distances
to alrports would have on the frequency of their personal air travel
usually discount the effect as negligible. When questioned further however,
business managers usually indicate higher costs and lost time would result
in a more critical evaluation of trip purpose and possibly result in fewer
trips of longer duration and a greater use of the telephone.

The problems associated with conventional air tramsportation coupled
with the realization that the operational limite and capacities of many
airports are below projected levels of demand indicate that the development
of substitutes for comventional air transportation may be required. An
new system should avoid the airways, airports and access facilities already
overcrowded by the demands of alr transportation. Any new system would
have to be competitive with existing systems and ideally require a relatively
small investment in new facilities. A new system would necessarily involve
the establishment of a useable network as the initial stage of development.

The development of short take off and landing alrcraft (STOL) and
vertical take off and landing aircraft (VIOL) is an advancement of aviation
technology that has the potential to provide service that parallels existing
systems. Proponents of developing systems estimate the future of VIOL
aircraft to be far beyond what could be considered as airport access
transportation (34). The beginning of commercial VITOL travel will build on
the existing commercial and military experience with helicopters, Early
versions of VIOL aircraft will undoubtedly be large helicopters capable of
linking city pairs up to 250 miles apart operating from small decentralized
air terminals and thereby eliminating the present concept of airport access.
Description of more sophisticated VIOL vehicles stagger the imagination.

For example Jack Dyment, chief engineer for Air Canada has stated that



by the year 2000 all airplanes will be wingless, wheelless, lifting bodies,

He predicts the existance of a 1,000 passenger, 1 million pound nuclear
powered transpoft by 1990 (14). These predictions may indicate a too rapid
rate of development and in some quarters may even receive the label of
science fiction. Predictions such as these are azbout as believable as the
statement that the United States would safely land men on the moon by 1970
mest have sounded the day before the successful Soviet launching of Sputnik I.

The Vertol Division of Boeing Company predicts that if VIOL vehicles
can be introduced to short haul flights of up to 250 miles in New York City
by 1975 that VIOL transportation would account for 27 per cent of the
projected air movements for 1985 (34). This traffic could be diverted from
existing airports greatly relieving congestion.

The development of high speed rail service also has potential to serve
as an acceptable substitute for air transportation for short distance
intercity travel, FEuropean and Japanese experience with rail transportation
has proven that dependable rapid rail transportation is possible,

An indication of the public's acceptance of rail transportation cana be
found in the experience gained with the New York City to Washingten, D.C.
Metroliner. In 1968 it was predicted that increased service provided by
the "Turbo Train" and "Metroliner" between New York City and Washington, D.C.
would increase travel demand by 10 per cent, Within the first six mouths of
operation, the demand actually increased by 73 per cent (28). Service was
inaugurated with three round trips daily and increased to six round trips
daily in December 1969 with consideration being given to the provision of
hourly service at some future date,.

These gains in ridership are even more remarkable when viewed in the

context in which they occured., First of all it must be realized that although
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the rolling stock and roadbed were of modern design, the equipment must be
described as belonging to the first generation of rapid rail technology and
has great potential for improvement. In addition the procedures of obtaining
tickets, reservations and travel information can only be described as poor.

A conscientious effort of marketing and the provision of modern ticketing
and passenger handling procedures would have easily exceeded the limited
capacity of presently available facilities.

The potential of rail transportation is recognized by the aviation
industry as evidenced by a statement of George W. James, Vice President of
Economics and Finance of the Air Transport Association of America in which
he stated that "... while he expects long distance rail travel to be
practically extinct by 1980 with Airlines handling 85 per cent of intercity
carrier travel, the next decade will see a new and growing role for the new
breed short distance trains such as the New York City to Washington, D.C.
Metroliner. These trains will serve the 100 to 300 mile journeys through
heavily populated corridors.” (3).

Various planning commissions are beginning to recognize the future
divergion of passengers from conventional commercial flights to alternate
means of travel. A study of air travel demand is the Washington, D.C. -
Baltimore Region for the period 1970 - 1990, sponsored by the Metropolitan
Washington Council of Governments has estimated that diverted passengers
would range close to ten per cent of total commercial air passengers by
1990 (6). The study expresses the opinion that alternate modes of travel such
as vertical or short take-off and landing (V/STOL) aircraft operating from
advantageously located sites and new high speed trains both require a great
deal of technological development, but that such developments are very likely

to occur by 1980. 1If both V/STOL aircraft and high speed trains are



