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Growth in air travel and expected changes brought about by 
the introduction of larger aircraft and improved operating 
techniques dictate the necessity to plan adequate ground trans
portation for new and expanded airports. Field studies at se
lected major airports in the United States have established 
relationships between enplaning passengers and requirements 
for vehicles serving airport functions and users. 

Trends are presented of the historical experience in pas
senger and goods movements by air to complement and to 
quantify the magnitude of the problem of planning for contin
ued increases in air movements. Obvious correlations are 
summarized between certain planning parameters. Projec
tions of enplaning passengers for major airport hubs prepared 
by the Federal Aviation Administration have been used to pre
dict parking space requirements and to determine magnitudes 
of the ground transportation problem that appears imminent, 
assuming these projections of air patronage become a reality. 
Finally, a summary is presented highlighting expected travel 
characteristic changes. Additional broad considerations are 
suggested for improving airport utility and ground transporta
tion systems. 

•RECENT GROWTH in the movements of persons and goods by air throughout the 
world, and especially within the United States, has been phenomenal. Increased pop
ularity of this important travel mode has magnified many of the design deficiencies in 
the ground facilities available to serve aircraft. This trend points out the necessity to 
study implications of terminal design, airport design, and ground access design to 
complement technical improvements and innovations introduced by the evolution and 
proliferation of air transport vehicles. 

Factors contributing to the scope of the new airport program are the growing de
mands for service, proposed new air vehicles to accommodate them, future growth 
trends, and air travel constraints. Proposed aircraft of the larger types, including 
the Boeing 747 and the SST (supersonic transport), are a result and not the cause of 
the traffic growth of passengers and cargo. These large-capacity aircraft will tend 
to reduce or limit the increase in numbers of aircraft to be accommodated but, on the 
other hand, will require more profound techniques for handling larger numbers of per
sons and vehicles on the ground. Air transportation patronage is growing much faster 
than the population, and as a result the existing system of airports, ground transpor
tation facilities, and air space is struggling to cope with the demands placed upon it. 
Because of the magnitude of demand, this burden will likely render almost all of the 
existing commercial airports obsolete. 

Facts that support forecasts of increase in air travel presented in this paper con -
cern pertinent ground transportation planning criteria and characteristics established 
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from current field studies at selected airports; they establish relationships for improv
ing and understanding better the correlations that now exist between air traffic demands 
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these values might relate in planning future ground transportation facilities for new and/ 
or expanded airports serving larger aircraft are also made. 

As in any successful transportation system, a degree of balance must be achieved 
between the various components that interface with the system. Four important com -
ponents that must complement each other in planning successful air operations are ca
pacity of air space, airports, air terminal facilities, and ground transportation facilities. 

Multiple and complex dealings with established jurisdictions and interests of affected 
municipalities and other groups to ensure adequacy of ground transportation are of ma
jor importance to successful airport planning. Moreover, the larger airports of today 
can no longer be considered simply as important generators of traffic movements, but 
must also be regarded as metropolitan concentrations of employment and urban activity. 
Therefore, preparation of a master plan for a major airport must transcend intuitive 
design and recognize importance of dynamic and quantified design for future conditions. 

GROWTH TRENDS IN Am TRAVEL 

World War II had an enormous impact on revolutionizing passenger and goods move
ments by air because of advances in equipment and aircraft operating techniques. Since 
1950, the airborne component of intercity travel by public carrier (including air, bus, 
rail, and water) has increased from 15 percent of total person movements in 1950 to 
63 percent in 1967. Increases reflect shorter travel times, an improved travel en
vironment, competitive costs for travel, and an escalation in business for corporate 
expansion. 

The airlines are the only public carriers that have experienced increases in passen
ger patronage since 1950. The Transportation Association of America reports that 
17.5 million passengers used public air carriers in 1950. By 1967, there were about 
119 million passengers traveling by air, representing an increase of more than 500 
percent in 17 years. These figures are shown graphically in Figure 1. 

In the past 5 years, there has been an increase in air patronage of between 15 and 
20 percent per year. This compares with an overall annual increase of about 3 to 4 
percent in total vehicular traffic on the major highways of the United States. 

Since the birth of jet aircraft in 1958, travel times by air have decreased substan
tially from portal to portal, while costs have remained relatively static, further en
couraging greater air patronage. However, today's airport has begun to lose its ap
peal because of increasingly congested air and ground conditions, air pollution prob-
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Figure l. Trends of intercity passenger travel by public carrier 
(indexes of change, base year 1950). 

lems and objectionable noise 
of aircraft. Significant also 
is the fact that the ground 
travel time from home or 
work to the airport, and vice 
versa, has not been signifi
cantly reduced. 

Figure 2 shows the rela
tive time changes for a me
dium-haul trip, from 600 to 
1,000 miles by air, showing 
the relative improvements 
and reduction in travel time 
between the piston engine and 
jet aircraft. Figure 3 shows 
similar characteristics for 
long-haul trips, adding fur
ther anticipated savings in 
travel time with introduction 
of the SST aircraft. Again, 
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in 1965 the ground travel time was ap
proximately 1 hour at both terminals of 
the trip for a 3,700-mile jalmt by air. 
The piston aircraft took approximately 9 
hours to make the trip, as compared in 
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Figure 3. Door-to-door time and travel time 
changes, long haul trips. 

1965 with the jet aircraft trip of 5 hours. Moreover, in 1965 the ground travel took ap
proximately 1 hour to both trip terminals. This illustration fur ther points out the sig
nificant improvement in reduction of total tt•avel time if a proportionate decrease in 
ground travel time could be effected. Other studies have indicated that for short-haul 
air trips, in the 250- to 500-mile range, from 39 to 54 percent of the travel time elapses 
while the traveler is on the ground. 

( nticipated Larger Aircraft 

In 1950, the average operating aircraft carried 46 passengers. By 1980, with the 
much larger "jumbo jets" and other new forms of air transportation, it is anticipated 
that the average aircraft will carry 180 passengers, representing more than a four 
fold increase in seating capacity in three decades. 

The Boeing 747, expected to enter service in 1969, will accommodate approximately 
2.6 times as many passengers as the current Boeing 707, yet the ramp width required 
for nose-in loading is only one third as great as the 707. The 747 will also have a car
go capacity 3.5 times that of the Boeing 707, the space to carry almost twice as much 
fuel, and a payload capacity about 2.3 times that of t n.e Boeing 707. The U.S. SST air
craft, proposed for introduction into service by 1975, will be twice as long as the Boeing 
707 and will carry approximately 1. 5 times the number of passengers carried by today's 
conventional aircraft. It will be capable of a:ttaining very fast air speeds. 

Impact of Larger Aircraft-Because these larger aircraft will carry more passen
gers and cargo, they will impose additional peak-period demands on ground transpor
tation and terminal facilities. It is projected by the Boeing Company that 102 daily de
partures of the 747 aircraft will be realized at John F. Kennedy International Airport 
in New York by 1971. Peak depar ture times will be between 8 and 10 a.m. and 6 and 
8 p.m. on typical weekdays. In the single hour between 9 and 10 a.m. it is anticipated 
that 10 of the larger aircraft will depart Kennedy Airport. With a seating capacity of 
almost 500 passengers per aircraft, as many as 5,000 passengers will depart Kennedy 
Airport on these 10 planes during this peak morning hour. The peak-hour demand for 
ground transportation to serve these movements implies profound congestion. 

Inadequacies at the airports are related to all of the conventional ground transporta
tion modes and air services and cannot be isolated one from the other. Systemized 
evaluation is necessary if the inherent deficiencies of the ground-air transportation 
interface are to be corrected throughout the metropolitan environment. Solutions to 
the airport access problem will depend on careful evaluation of available and foresee
able transport alternatives, both today and in the futu1·e. 
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EXISTING GROUND TRANSPORTATION FACILITIES AT AffiPORTS 

All airports in the United States are accessible principally by highways. At the 
larger airports, limited-access facilities, including freeways and expressways, have 
been provided for rapid transfer of people and goods between the air terminal and the 
urban area. These facilities also serve urban travel requirements for the surrounding 
communities and many are now operating beyond practical capacity. Peak-hour airport 
traffic characteristically overlaps with other peak-hour urban traffic compounding con
gestion and delay on road facilities that serve the airports. 

In a few cases, rail services also provide direct access to major airports. Some 
airport planners are now incorporating transit systems into existing and proposed air
ports to help solve some of the passenger transportation requirements. 

Within the airport proper, authorities at larger airports have encouraged separation 
of deplaning and enplaning passengers, and in some instances commercial vehicles are 
segregated from private vehicles. These measures tend to simplify vehicular move
ments and optimize capacity at the terminal areas. 

Thus far, little has been done to separate goods vehicles from private vehicles with
in the airport. As the anticipated growths in passenger and goods movements by air 
are realized, however, it may become necessary to plan several highway systems to 
keep goods vehicles segregated from passenger vehicles. 

All airports have off-street parking for passengers, visitors, and airport employees, 
the latter group usually accommodated in more remote parking lots or garages. Park
ing meter and ticket-cashier operations are prevalent, with the larger number of spaces 
being allocated to long-term parkers. The airport passenger who drives his car de
sires to find a space and leave the vehicle parked as quickly and conveniently as possi
ble in order to meet arriving or departing aircraft schedules. This highlights the need 
for a maximum number of spaces convenient to the terminal buildings. Fast access 
between the passenger's car and airplane loading areas has been propounded since a 
recent study of "people movers" -conveyances to reduce travel time between parking 
spaces and termi_nal buildings-has been emphasized. 

PROJECTED Affi MOVEMENTS 

In the past, projected increases in air travel have often been conservative. The 
Federal Aviation Administration has recently revised estimates of future passengers 

anticipated to 1980, and the new figures 
are considered to be more realistic than 

TABLE 1 those produced in past years. 
AIR PASSENGER TRAFFIC FOR SCHEDULED AIR 

CARRIERS PROJECTED FROM 1967 TO 1979 
As seen in Table 1, 1968's revenue

producing enplaning passengers numbered 
approximately 153 million people. This 
compares with about 71 million in 1963. 
By 1979, approximately 444 million people 
will comprise the enplaning passenger 

Fiscal 
Year 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1979 

Revenue Passenger Enplanements 
(millions) 

Domestic 

63. 3 

74. 4 

84.6 

102.2 

113. 5 

137. 3 

151. 6 

167. 7 

184.0 

203.0 

222.5 

244.5 

400 . 0 

International 

7. 4 

8. 6 

10.0 

11. 7 

12 . 9 

16. 2 

17 . 8 

19 . 5 

21. 0 

23. 0 

25. 0 

28 , 0 

44 , 0 

Total 

7o. 7 group within the United States, including 
83- 0 domestic and international travelers. About 
94. 6 10 percent of the patrons in 1979 are ex-

113. 9 pected to be international air travelers. 
126.4 In 1960, the revenue ton-miles pro-
153 . 5 duced from goods movements was 890 
169. 4 million. By 1980, it is anticipated that 
187. 2 the "high penetration" market of air cargo 
205. 0 will range to 16 billion revenue ton-miles 
226 _0 and a "low penetration" market as little 
248 _0 as 8 billion revenue ton-miles. In any 

272
_ 

5 
event, the magnitude of increase will be 

444
_
0 

many times the amount of air cargo car-
ried during the early 1960's. 
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CHARACTERISTICS OF PERSONS USING AffiPORT 
GROUND TRANSPORTATION FACILITIES 

Studies of traffic, parking, and people movements of those using airport ground 
transportation facilities at selected airports have been carefully evaluated to deter
mine planning relationships applicable to future airports. The facilities studied in
clude San Francisco International Airport, Logan International Airport at Boston, por
tions of John F. Kennedy International Airport, and Detroit Metropolitan Wayne County 
Airport. Although data sources are not identical, correlations have been established 
for comparison purposes. 

In all cases, interline passenger transfers were not predominant, reflecting similar 
characteristics of passengers. In Chicago, Atlanta, and other airports where interline 
transfers predominate, the following relationships would not apply. 

Modal Split 

Proportions of persons using each of the alternative modes for access to airports 
varied from airport to airport, as these proportions vary from city to city. Many fac
tors influence the choice of mode but it has been found in the New York area, for in
stance, that more people use public transportation, including taxis, limousines, and 
buses, than at other airports. Among the likely reasons for this are the relatively low 
vehicle ownership, high cost of parking, imposition of tolls, and overall highway con
gestion. 

At the Eastern Airlines terminal building at Kennedy International Airport, 47 per
cent of the persons entering and leaving during the peak traffic hour use public trans
port modes to reach their destinations. The remaining 53 percent of the passengers 
and visitors use private vehicles. In Detroit, 67 percent of the enplaning passengers 
use cars as the primary mode of transport to the Wayne County Metropolitan Airport, 
7 percent arrive by taxi, 8 percent come by limousine, and 18 percent use bus trans
portation. 

On a typical weekday at Logan International Airport in Boston, approximately 54 per
cent of the enplaning passengers arrive by car, 26 percent by taxi, 4 percent by limou
sine, and the remaining 16 percent by bus. At Logan on a Sunday afternoon during the 
peak hour, 71 percent of the passengers and visitors come by car, 17 percent by taxi, 
and 12 percent by bus and limousine. More passengers and visitors come directly to 
the airport from home during weekends than during the week. 

Traffic Variation 

Hourly fluctuations in traffic flow are characteristically different at each airport and 
relate to the types of air carriers at the airport, number of departing flights, and times 
of major shift changes for airport employees. Figure 4 shows the daily fluctuations in 
vehicular and person movements at San Francisco International Airport on a typical 
1966 weekday. Vehicular traffic peaks at approximately 7:30 a.m. and the enplaning 
passengers at approximately 8:30 a.m., emphasizing the impact of employee traffic. 
At 5:30 p.m., volumes of enplaning passengers are again noticeably heavy. 

On weekends, most air travel is for recreational purposes, as reported by the Air 
Transport Association of America. In 1968, more than 50 million passengers patron
ized commercial air carriers on vacation and non-business trips. This can be attrib
uted to shorter travel times, great choice of destinations, and price concessions made 
by the airlines for off-peak travel. 

Passenger and Vehicle Relationships 

Data collected at San Francisco, Boston, Detroit, and Kennedy airports have been 
used to establish relationships between enplaning passengers and vehicles, visitors and 
employees, and other planning parameters. Ratios of vehicles to enplaning passengers 
are found to range from 1.20 at Boston to 1.37 at San Francisco (Fig. 5). This includes 
service and passenger vehicles as well as employee vehicles. These figures were ex
tracted from total daily inbound or outbound vehicular traffic. 
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TABLE 2 

AIR PASSENGERS AND VISITORS AT SELECTED AIRPORTS, 1966 TO 1968 

Enplaning Passengers (thousands) Number Visitors per 
Airport of Enplaning 

Domestic International Total Visitors Passenger 

Detroit 2,800 2,800 2,240 0. 8 

Logan 3,900 210 4, 110 3,700 0 . 9 

San Francisco 5, 100 360 5,470 4,380 0 . 8 

The following distribution of person types was found in the composition of airport 
populations at Chicago, Dallas, Nashville, and New York: 

Population Category 

Air passengers 

Employees 

Visitors 

Service personnel 

Range of Distribution 
(percent) 

33-56 

11-16 

31-42 

3-7 

The number of employees varies for each airport, depending on the extent of main
tenance activities offered by the airlines. For example, Eastern Airlines, with few 
maintenance facilities at Kennedy Airport, employs between 350 and 400 maintenance 
'1ersonnel. Pan American Airways, with plans to concentrate maintenance facilities 
.it Kennedy, has between 5,000 and 6,000 maintenance employees. Overall, airports 
generally have more than one employee on the ground for each enplaning passenger. 
Peak-hour travel by these personnel must be accommodated in planning transportation 
and terminal facilities. 

As a rule, the number of visitors at airports increases on weekends, while visita
tion during the week amounts to about one person for each enplaning passenger. Table 
2 1·elates annual visitors to annual enplaning passengers at Detroit, Boston, and San 
Francisco. Table 3 gives the relationship between annual enplaning passengers and 
daily enplaning passengers at three airports . For planning purposes, these data indi
cate that daily enplaning passengers comprise approximately 0.40 percent of the total 
annual enplaning patronage. 

Curb Usage 

Availability of curb parking space close to airline terminal areas is an important 
factor influencing successful operation of airport ground transportation facilities. This 
is the area where almost all 
passengers, visitors, and bag
gage are eventually deposited 
or collected. To be effective 
and to eliminate double - and 
triple-parking, sufficient curb 
space must be convenient to the 
terminal buildings, affording 
minimum walking distances for 
all passengers and visitors. 

Field studies have shown 
that the average duration of 
stay at curb locations for en-

TABLE 3 

ENPLANING PASSENGER RELATIONSIDPS AT 
SELECTED AIRPORTS 

Passengers 

Airport Annual Daily 
Enplanlng Enplaning 
(millions) (thousands) 

Boston, 1968 3.9 16. 4 

Detroit, 1968 2.8 9. 7 

San Francisco, 1967 5.8 20. 7 

Percent 
Daily of 
Annual 

0. 42 

0.32 

0.36 



8 

planing passengers is approximately 2.0 minutes for cars, 1.5 minutes for taxis, 3.0 
minutes for limousines, and 4.0 minutes for buses. Average duration of stay at the 
curb frvnlag;c; fui· Jepla.nlng passengers is approxiniatcly 3.0 111inute~ fer care and t~:ie, 
4.0 minutes for limousines, and from 2.0 to 20.0 minutes for buses. Some of the vari
ation in duration of stay at the curb can be attributed to the number of passengers per 
vehicle; these average about 1.6 persons per taxi, 5.0 persons per limousine, and 15.0 
persons per bus, including drivers. 

A unit of curb usage expressed in "foot-minutes" has been equated to combinations 
of stop durations and vehicle lengths at selected airports to facilitate estimates of curb 
frontage demand. Average curb space needed by various types of vehicles to stop and 
unload are as follows: cars, 25 feet; taxis, 20 feet; limousines, 35 feet; and buses, 55 
feet. Figures 6 and 7 have been prepared using assumed usage factors for both enplan
ing and deplaning curb frontages. Information in these charts will be of help in esti
mating the required length of curb needed for vehicles according to mode and duration 
of stay. 

The sum of foot-minute units per vehicle equals the total foot-minutes required for 
a given group of vehicles. These units are obtained from the charts by entering with 
the modal split of vehicles on the airport access facilities. When multiplied by the 
number of peak-hour vehicles, the product becomes the number of foot-minute units 
required per hour. This number, divided by 60 minutes, equals the number of linear 
feet of curb frontage needed for vehicles under the assumed conditions. 

It has generally been established for Eastern airlines at Kennedy International Air
port that 1 foot of curb space is needed each hour for each 2.28 deplaning persons (pas-
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sengers and visitors), and 1 foot of curb space per hour is required for each 2.42 en
planing passengers and visitors. 

Parking Characteristics and Needs 

Parking duration studies at Logan International Airport indicate that approximately 
23 percent of the daily parkers stay less than 1 hour, 19 percent remain as many as 4 
hours, 21 percent park between 4 and 15 hours, and 37 percent stay between 15 hour s 
and 10 days. Average duration for short- term parkers (up to 12 hours) is 1.4 hours 
on Sundays and 3,3 hours on typical weekdays. Vehicles of long-term parkers (12 hours 
to 10 days) stay an average of approximately 60 hours each. The maximum accumula
tion of parked vehicles at Logan Airport occurs at 5:00 p.m. on a typical Wednesday, 
2:00 p.m. on a typical Friday, and 5:00 p.m. on a typical Sunday. 

In-depth field studies to determine actual need for parking spaces at airports have 
not been undertaken. Rather, available parking spaces, assuming a minimum amount 
of congestion, have been related to annual enplaning passengers to establish ratios of 
existing parking requirements. Table 4 gives existing ratios at four airports ranging 
from 820 parking spaces per million annual enplaning passengers at Kennedy to 1,400 
parking spaces per million annual enplaning passengers at Detroit. These relationships 
do not include parking spaces for employee needs. 

An approximate curve of parking space demands prepared from empirical data col
lected at the four study airports is shown in Figure 8. This curve should be of value in 
establishing existing relationships of available parking spaces to airline patronage. 

The Federal Aviation Administration has estimated parking space needs at the 21 
largest airport hubs in the United States (Table 5). These projections have been made 
for 1980 and range from 900 spaces per million annual enplaning passengers at the New 
York airports to 1,200 spaces per million annual passengers at the Cincinnati Munici-
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TABLE 4 

PASSENGER AND PARKING SPACE RELATIONSlilPS AT SELECTED AIRPORTS, 
1066 To mas 

Enplaning Passengers (thousands) Public Spaces 
Airport Parking per Million 

Domestic International Total Spaces Passengers 

Logan 3,900 210 4,110 5,560 1,350 

Kennedy 10,000 3,470 13, 470 11,000 820 

San Francisco 5,100 357 5,470 6,100 1,120 

Detroit 2,800 2,800 4,000 1,400 

pal Airport. There is a straight- line relationship between annual estimated air patron
age and thousands of parking spaces required to serve passengers, and an empirical 
formula, comprising variables of modal split, parking durations, peak-hour domestic 
and international enplaning passengers, and vehicle occupancy, states that the number 
of necessary parking spaces should be 1.5 times the total number of peak-hour pas
sengers. 

CONSIDERATIONS FOR FUTURE GROUND TRANSPORTATION 
AT AIRPORTS 

It is beyond question that air travel for both persons and goods will continue to in
crease rapidly, imposing great demands on all components of the nation's air trans
portation system. Much study and writing has been devoted to airport planning for op
timum service, and it is not the intent of this paper to define all criteria for good air-
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TABLE 5 

1980 PARKING AND PASSENGER PROJECTIONS AT SELECTED AIRPORTS 

Enplaning 
Spaces per Domestic and 

Airport International Parking Million Annual 

Passengers 
Spaces Enplaning 

(thousands) Passengers 

New Yorka 61,048 55, 000 900 

Chicago 46, 189 42, 100 910 

Los Angeles 31, 767 29 , 406 930 

Atlanta 20, 037 18, 030 900 

Washington 23, 512 21, 450 910 

San Francisco 22, 330 20, 544 920 

Dallas 14, 780 13,454 910 

Boston 13, 771 12, 607 920 

Miami 15, 883 15, 650 990 

Detroit 9,790 10, 280 1,040 

Pittsburgh 8, 840 6, 188 700 

Philadelphia 8, 858 9, 460 1, 070 

Denver 8, 492 8, 920 1, 050 

Cleveland 8,100 8, 505 1, 050 

St . Louie 7, 926 8, 320 1,050 

Minneapolis-St. Paul 7, 055 7,407 1,050 

Kansas City 6, 402 6, 720 1, 050 

Houston 6, 481 6, 940 1,070 

New Orleans 6, 036 6, 419 1,060 

Seattle 7, 074 7,660 1, 080 

Cincinnati 4,794 5, 752 1,200 

0
1nc ludes three a irports se rving the New York Me tropolitan Area. 

port design, but instead to set forth planning parameters that can be used to help de
termine the magnitude of problems and indicate possible alternative solutions to the 
ground transportation aspects. 

To summarize, the following changes in air travel can be anticipated and will greatly 
influence ground transportation requirements: 

1. Introduction of larger aircraft; 
2. Reduction in per capita travel costs; 
3. Shift from predominantly business travel by air to more recreational travel; 
4. Large increases in goods movements by air; 
5. Cheaper per-ton costs of goods movements; and 
6. More pronounced peak-hour traffic. 

In planning future airports and/or airport expansions, the following criteria should 
be incorporated: 

1. Purchase more land than is initially needed for new airport facilities to permit 
ease of expansion and greater economies in developing improved ground transportation 
and land-use systems to satisfy future demands. 

2. Plan high-capacity highways and freeways to serve internal and external airport 
travel requirements. 

3. Plan more public t r ansportation facilities for airport travelers; these can in
clude extension of existing public transportation services to other major commercial 
and retailing centers with relatively little cost. 

4. Provide more parking spaces convenient to terminal buildings to encourage di
rect use of off-street parking, thereby eliminating undue congestion at curb frontages 
outside terminal buildings. 
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5. Incorporate more "people movers" into airport facilities to reduce travel time 
within the airport, ensuring greater flexibility and ease of communication for pedes
trians. 

6. Encourage more physical separation of vehicles serving enplaning and deplan
ing passenger movements. 

7. Endeavor to further segregate private and commercial passenger vehicles at 
the terminal areas. 

8. Separate goods and freight vehicles from passenger vehicles within the airport 
complex. 

9. Incorporate adequate space for car rental facilities to favor prompt delivery of 
rental cars. 

10. Incorporate "shuttle bus" transportation facilities within the airport complex, 
especially for airport employees. 

11. Where possible, eliminate necessity to change travel modes. 
12. Plan transportation systems to discourage "recirculating" traffic. 
13. Consider provision of "exclusive" transportation systems to larger airports 

and use of tolls, if necessary, to aid in defraying improvement costs. 

Finally, greater use should be made of the "shuttle airport" concepts with STOL 
aircraft. Greater dispersion of airports will tend to reduce the concentrated peak de
mands on existing ground transportation facilities and greater service will be afforded 
air travelers. Too much dispersion, however, becomes very costly, and therefore 
the total economic implications should be carefully evaluated. Containerization con
cepts should also be further developed to eliminate need to change travel modes. 
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