
its large propellers, and though not a V/STOL. 
the fighter did signal the resurgence of the idea 
of the wing-deflected slipstream and its ap- 
plication to VETOL. 

To hover, a vertical flow of air must be 
established to provide the sustaining force on 
the aircraft. To hover efficiently-that is, with- 
out the expenditure of much energy-the 
diameter of the vertical airstream must be as 
large as practicable and its velocity very ;ow. 
This the helicopter provides admirably with its 
large diameter rotor. Attempts to produce a 
sustaining force equal to that of a helicopter, 
but using a device that accelerates a smaller 
diameter airstream faster, use more energy 
than the helicopter uses. 

It follows that unless space limitations are 
critical. the helicopter '9 the way to go. If rotor 
diameter is limited (the slipstream small and 
fast) a ring-shaped shroud can be put around 
the rotor and will help some (this is the 
"shrouded propeller" of the flying jeep). The 
ring can even be configured to look like a 
"saucer" but there is no aerodynamic advan- 
tage in doing so, though some needed stiffness 
of the shroud may be gain&. 

There are classes of V/STOL aircraft con- 
cepts which use shrouded propellers because 
of diameter limitations, but they do not resem- 
ble saucers because of the inefficiency of the 
round wlng in forward flight. 

As matters stand, none of the exotic aircraft 
In this group has found a commercial applica- 
tion. Although there is always room to say "but 
they might in tne future" and always danger in 
saying "they never will." there is no present 
reason for thinking that the compromises and 
Inefficiencies that have characterized them in 
the past will be overcome to an extent that will 
glve them a place. relative to the successful 
types of aircraft, more important than they now 
occupy. 

AIR SUPPORT FACILITIES 
Introduction 

The interface between ground and air is a 
landing facility which links the air and the sur- 
face transportation systems. This facility is 
commonly identified as an "airport" since most 
of the landing facilities fall into the category of 
serving primarily land airplanes as opposed to - 

'' Froasch Charles and Prokosch Walter A~rporf Plannrng. 
1st ed . (John W~ley qnd Sons 1946). p 165 

" lbrd. p 74 

' ' Federal Avtat~on Adm~n~strat~on. January 1. 1975. 
Srat~stlcs released In news release 75-83, May 27. 1975 

'@John F Kennedy lnternat~onal Airport. New York 

seaplanes, helicopters, airships. or balloons. 
More than 50 years ago it was recom- 

mended that "flight stops" be piaced along the 
highway. Such stops would be nothing more 
than a landing and take-off strip adjacent to a 
gasoline service station. This would combine 
motor car and airplane service to assure max- 
imum and dependable service. Flight stops 
were to be a part of the national highway 
system. l 3  A recommendation was made that 

No arterial motor highway 
should be built in the future without 
including adjacent flight stops every 
30 to 50 mlles for the personal flyer. 
Flight stops will mean a landing area 
for practically every town and hamlet 
located on such superhighways. 
thus providing those sma!l com- 
munities with an additional means of 
transportation. " 
This scheme, started in the late 1920's by 

the Richfield Oil Corporation, failed largely due 
to the fact that personal aircraft were still too 
expensive In both initial and maintenance 
costs. The depression of the 19303 also played 
~ t s  part in pre!enting the commercial success 
of the venture. 

This section will discuss varioas types of 
landing facilities with particular emphasis on 
general aviation airports. The discussion will 
include airport classification. airport design 
and layout, airport administration and opera- 
tion, and general aviation support facilities on 
the airport. 

Airport Classification 
Classification by Aircrafl Type 

The ground-air interface in the Unlted 
States consists of a national network of landing 
facilities which can be categorized by the types 
of vehlcles served as follows: I s  

Airports serving 
land airplanes 11.160 

Seaplane bases 
serving seaplanes 472 

Heliports 1.430 

Total 13,067 

Airports are designed around one or more 
landlng areas called runways which may range 
from 50 feet wide and 1,500 feet long to 500 feet 
wide and 14.572 feet long. l 6  Seaplane bases 
are primarily docking facilities adjacent to 
natural lakes. rivers. and ocean or bay areas 
which support seaplanes (land airplanes with 
pontoons) and flying boats (airplanes des~gned 



to land on the fuselage on water surfaces). 
Heliports are designated facilities for rotary- 
wing aircraft (helicopters) and many separate 
facilities are located adjacent to an airport. An 
area (such as those on top of buildings in 
metropolitan areas) designed to accommodare 
one, or a few vehicles, is identified as a helipad. 
A helistop is similar to a bus stop, allowing a 
helicopter to pick up and discharge passengers 
along pre-arranged routes, but without other 
support facilities. 
Airpart Ownership 

Airports in the United States are also 
classified in terms of 0wner~hiD as Dublic or 
private--a classification scheme which deter- 
mines eligibility for federal aid for development. 
Public airports are those whose ownership is by 
a public body such as a city, county, or state. 
Private airports are owned by individuals or 
companies and are ineligible for federal funds 
and, in most cases. state or local aid. 

All public airports which have received 
federal aid are open to public (government), 
commercial, and private aircraft. within the 
operational limitations of both the aircraft and 
the airport. Access to prlvate airports is deter- 
mined by the owners and generally falls into 
one of three categories: (1) unrestricted (open 
to all aircraft). (2) restricted to airport owners 
and those with prior permission. and (3) 
restricted to airport owners. 

A breakd~wn of alrports in the United 
States by ownership is as follows: 
Publlc 4.575 
Private 8,487 

(5,599 clowd to public)" 
National Airport System 

The Federal Aviation Administration (FAA) 
has developed a breakdown of the 3,040 airports 
in the National Airport System Plan (NASP) 
shown in Table I-IV.l0 This classific?!;on 
recognizes that all civil airports in the United 
States serve general av~ation to some degree 
and measures any airport's funct~onal role by 
two operational criteria: (1) number of enplaned 
passengers by certificated air carriers. and (2) 
- 

" op crt. FAA. January 1. 1975 

' Ibrd 

'* An operation IS defined by the FAA as a takeoff or a land- 
Ing 

ao 1972 Natronal Arrpon System Plan. Volume AEA Eastern 
Reg~on. Federal Av~at~on Admlnlstrat~on 5972 

'' Alr Transport Assoc~at~on of Arnerlca. Atr Transport 1974. 
Washington D C 1974. p 3 

op crt . 1972. Nat~onal A~rport System Plan updated by 
Computer Pr~ntout to February 1975 

'' Sources BU and GU from FAA AC 150-53M)-4A. 11-66, BT 
and GT from FAA AC 150-53GIM.769 

number of annual operations. '' As indicated in 
Table I-IV the number of passengers determine 
whether the airport falls into the primary, se- 
condary, or feeder classification; and, the num- 
ber of annual operations determines the density 
grouping within these three classifications. 

Communities. as distinguished from air- 
ports, are also classified in the National Airport 
System. The cities, or Standard Metropolitan 
Statistical Areas(SMSAs), fall into one of four 
types determined by the area's share of the na- 
tional total number of passengers enplaned on 
domestic certificate0 carriers. The four types 
are as fo!lows: 

Hub Type 

Large Hub 
Medium Hub 
Small Hub 
Non-hub 

Percenl ot Total 
Enplaned Passemgers 

1 % or more 
.25 to .99% 
.05 to .24% 
Less than .05% 2" 

There are approximately 150 communities 
in the United States classified as hub. biised 
upon the .05 percent or more of the annual 202 
m~llion total passengers or 101 ,GOO enplane- 
ments. 21 Richmond, as an example, with 
503,000 passengers and 190.000 operations an- 
nually, wo~jld be classified as a small hub com- 
munity, ana the airport, Byrd Field, would be 
classified as a secondary, medium density 
class airport in the National Airport System. 22 

Airports with only general aviation activity 
l~sually fall into the Non-hub category, even if a 
large number of passengers are transported in 
general aviation aircraft. 

Airport Operational Role 
Airport system planners use another 

classification syster~i based primarily on the 
maximum size of the aircraft served by the air- 
port. Th~s scheme d~vides airports into four 
categories: 23 

(1) BASIC UTILITY (BU): (Previous distinc- 
tlons between Stages 1 and 2 have been elimi- 
nated.) This type of development theoretically 
accommodates about 95 percent of the general 
aviation propeller fleet cnder 12,500 pounds 
(maxium gross weight). There is no special ac- 
tlvir; cr~terion required for this type of airport. 

(2) GENERAL UTILITY (GU): Thls type of 
airport accommodates substantially all general 
aviation propeller alrcraft under 12,500 pcanas. 
At least 500 annual itinerant operatiorls of 
alrcraft between 8,000 - 12,000 pounds aro re- 
quired. 

(3) BASIC TRANSPORT (01): These air- 
ports accommodate all general aviation aircraft 



TABLE I-lV 
NATIONAL AIRPORT CLASSIFICATION SYSTEM 

Airport Category 

Primary System 
High Density 
Medium Density 
Low Density 

Sscondary System 
High Density 
Medium Density 
Low Density 

Feeder System 
High Density 
Medium Density 
Low Density 

Annual Passeng6r 
Enplanements 

More than 1,000,000 

50,000 to 1,000,000 

Less than 50,000 

Annual Operations 

More than 350.000 
250,000 to 350,000 
Less than 250,000 

More than 250.000 
100,000 to 250,000 
Less than 100,000 

More than 100.W 
20.000 io 100,000 
iess than 20,000 

Note: 
Airports classified as above are those within FAA's "National System of Airports." The United States 
airport network also includes those classified as "local interest airports" and "miiltary airports." The 
latter two groups are those public, private, and military facilities not deemed necessary by FAA for 
the country's "National System of Airports." 

Source: FAA AC 150-5090-2, June 25, 1971. 

up to 60,000 pounds MGW Including propeller 
transports and business or executive jets. A BT 
a~rport must indicate at least 500 (existing or 
forecast) anniral itinerant operations by airsraft 
between 12,500 and 60,000 pounds MGW. 

(4) GENERAL TRANSPORT (GT): These 
airports generally accommodate transport 
category aircraft up to 175,000 pounds MGW 
The minimum requirement for this type of air- 
port is at least 10 existing or forecast itinerant 
DEPARTURES per week (or 1,040 itinerrnt 
operations per year or season) by either the cri- 
tical type aircraft or ONE of the appropriate 
families of aircraft. This classification level is 
sometimes referred to as Scheduled Transports 
(ST) or Air Carrier (AC). 

The system described above relates run- 
way lecgth and bearing capacity to aircraft size 
In terms of maximum !skec;ff weight and annual 
operations. %me planners may develop finer 
breakdowns based upon reduced loads, e.g., 
BT 100E0, a basic transport runway which ac- 
commodates 100 percent ot the transport fleet 
at 60 percent of maximum load. This classifica- 
tlon system excludes or mandates the upgrad- 
ing of general aviation airports below the BU 

level, i.e.. those unable to accommodate 95 per- 
cent of general aviation propeller aircraft. 

Airport Functions 
Identification of an airport on the basis of a 

major or specialized function that it performs is 
often convenient. The most common such 
designst~ons are as follows: 

(1) Air carrier (5) Reliever 
(2) Joint use (6) Industrial 
(3) General aviation (7) Recreational 
(4) Local interest 

Air carrier airports are those w~th certifi- 
cated scheduled air carrier service. Joint use 
airports are jointly used and/or owned by mili- 
tary and civil users. The general aviation air- 
ports are those which serve general aviation 
exclusively, i.e., the airports without either cer- 
tificated air carrier service or military opera- 
tions. 

Local interest airports usually are these 
which are not part of the federal or state system 
of airports. These can be either privately or 
publicly owned fields with limited capacity for 
operations and f~ture development. Limitations 
may be due to nearby obstructions, unfavorable 



terrain, remote access, or other factors such as factor, covenience to users. If the airport is not 
popu:ation trends which would restrict either convenient to those who wish to use it, the pro- 
the size or number of eircraft using the facility. ject is unlikely to be successful. 

The reliever airport is one designated by 
FAA to serve as a reliever for an air carrier air- 
port in a metropolitan area. In effect, reliever 
airports are intended to reduce traffic and con- 
gestion at the air carrier airport by diverting 
general aviation activity. 

The industrial alrport is ar, airport designed 
around an industrial park enabl~ng companies 
with their own airplanes. and/or doing business 
with companies or clients with aircraft to have 
convenient air access. This concept is valid 
from a land use standpoint in that much of the 
land required around an airport to protect clear 
zones and approaches can be utilized by ~ndus- 
try which is less bothered by noise than resi- 
dential users. 

The recreational airport is one serving a 
resort or other recreational area by providing a 
convenient air access facility allowlng pilots 
who fly in to park and walk or be transported to 
the recreational facilities. Some resort owners 
view aircraft owners as a legitimate hlgher in- 
come market best served with an airport 
designed and located as an Integral part of the 
reson facility. 

Airport Design and Layout 
Airport Design 

Thare are at least 10 factors wh~ch should 
be considered In analyzing new sites and in 
planning and design~ng new airports. They are: 

( 1) Convenience to users 

( 2) Availab~l~ty to land and land costs 

( 3) Des~gn and layout of the airport 
( 4) Alrspace obstructions 

( 5) Eng~neering factors 

( 6) Soc~al Factors 

( 8) Atmospher~c conditlons 

( 9) Hazards due to birds 

(10) Coord~nat~on ~41th other airports. 24 

H~gh priority should be glven to the first 

"Paquette Radnor Ashford Norman and Wright Paul 
Transportabon Engrneenrj Plann~ng and Desrgn. (New York The 
Ronald Press Co 1. 1972 p 732 

" Abstracted from Arrporf Master Plans AC 150 50706. 
Federal Avlat~on Adrn~nlstrat~on February. 1971 p 41 

" Uhlrly A~rports AC 150'5300-4A. Federal Av~at~on Admln~s- 
trat~on. November. 1968 pp 89-93 

''STOL - Short Takeoff and Landlng VTOL - Vert~cal 
Takeofl and Landlng 

Runways 
Although most general aviation airports do 

not have two runways, or runways over 5,000 
feet in length, layout of a general aviation air- 
port recommended by the FAA is shown in 
Figure 1-6. 25 The layout is a plan of an airport 
with a summary of the basic data required for 
planning and development. 

Included in the plan is a Basic Data Tab!e 
which provides airport information such as its 
elevation in feet above sea level, its geographic 
coordinates (a point near the center of the air- 
port is used as a geographic reference point). 
its navigational a~ds, and its mean temperature 
of the hottest month. 

Basic runway data inclllde the slope of the 
runway (effectwe runway gradient), the w i ~ d  
coverage. the navigation and lighting aids serv- 
ing the runway. and the runway load bearing 
capacity for various aircraft. 

The airport is desigced around one or more 
runways. The single runwq's design is very 
common for general aviation since it requires a 
minimum amount of land. Each airport layout is 
planned around the direction and velocity of the 
prevailing winds for the geographic area. The 
wlnd rose in Figure 1-6, developed from off~c~al 
weather data shows the percent of coverage of 
sach runway under crosswind conditlons. Such 
a table would indicate the requirement for an 
additional runway ~f one runway cannot prov~de 
95 percent coverage under velocities of 15 
mph. Most general aviation aircraft can be 
operated w~th up to a 15 knot (18 mph) 
crosswind component (a w~nd equivalent to 18 
mph at 90" to the runway.) 26 

When a second crosswind runway is 
utilized, it can be arranged with the first runway 
as a crossing runway as in Figure 1-6. or as a 
separate or connecting runway with the ar- 
rangement determined by such factors as num- 
ber of runways. surface (hard surface or grass). 
length. land available, obstructions, and extent 
and locat~on of facilities. 

The use of parallel or non-intersecting 
angled runways serves to allev~ate traff~c for 
a~rports w~th high density of oparations or to 
separate traff~c or ~ncompatible mix such as air 
carrler and general aviat~on or conventional 
general aviation and STOL or VTOL. 27 

The runway surfaces may be hard surface. 
biacktop (b~tuminous), concrete, or grassfturf. 
Wh~le most general avlation aircraft can be 
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operated from grass surfaces, hard surfaces 
are desirab;~ due to reduced friction, smoother 
ride, and lower probability of aircraft damage 
by stones and foreign objects. 
Taxiways 

Supporting the runway system are access 
routes called taxiways which connect the run- 
ways with the ramp and parking areas. Taxi- 
ways separate ground traffic from the active 
runway, thereby increasing the capacity of the 
airport. Taxiways may be limited to one prlmary 
runway or may encompass all runways with 
connectors or turnoffs to facilitate exit and 
entrance at various points. 
Airport Airspace 

Airspace around the airport 1s protected 
from r~bstruztions by the legal desigriation d 
clear zones or corridors. The lower boundary of 
the clear zone is sloped upwards and away 
from the end of the runway on a required slope 
criterion which is determined by runway use 
and the operational role of an airport. The slope 
varles from 20 to 1 for a basic utility (BU) airport 
to a 50 to 1 slope for a runway with a precision 
instrument approach system at a general 
transport (GT) airport. 28 

The airspace to the side of the runway 1s 
also legally protected by buffer zones from any 
buildings or structures (s4e Builc~ng Restric- 
tion Line in Figure 1-6). and terraln or other 
obstructions through s~de clear zones with 
generally a 7 to 1 slope. 

Airport Facilities 
Connecting the taxiways with the aircraft 

storage and parking facilities are connectors 
and aprons which may also serve as temporary 
parking for aircraft. Long-term parking is ac- 
commodated by t~e-down areas for aircraft 
stored outside. 

Ground access to the airport is through 
one or more roads which connect w ~ t h  
perimeter roads and driveways leading to ad- 
ministration buildings, facilities, hangars, and 
aircraft parking areas. 

Other facilities on the airport fall Into four 
broad categories: 

(1) Administrative and support facilities 
are those utilized by the airport owners or 
authorities for offlces and the storage and 
maintenance of vehicles and ground support 
equipment. Depending upon the airport, the 
facility may range from a small, steel-type 

In Utility A~rports. op cit . p 20 

" A~rman's Inlormation Manurl Part 1 .  Federai Av~at~on Ad- 
rnlnlstratlon. Wash~ngton. D C . May 1975. p~ 10. 18. 19 

structure combining office and storage space 
to a larger of f~ce building and separate 
storagelmaintenance sbructures. Airports wltn 
fire and crash equipment will locate such 
fac~lit~es centrally so as to be close to the run- 
ways and taxiways as in Figure 1-6. 

(2) Approx~mately 25 to 33 percent of the 
res~dent aircraft owners desire inside storage 
to protect aircraft from the elements and pro- 
vide security. Storage is accomplished tither 
by a slngle unit type hangar conta~ning 5 :.) 20 
aircraft, or individual stalls commonly called "T 
hangars." The latter are usually connected in a 
series and located In rows adjacent to taxiways 
as shown in Figure 1-6. 

(3) Air traffic control tower facilities are 
likely :o 5e found on top of the administration or 
term~nal build~ng In the case of older facilities. 
In new facilities these are contalned in a separ- 
ate high-rise structure, located to provide an 
unobstructed view of all aircraft operating 
areas on the airport Some navigational aids 
are contalned in a small frame building adja- 
cent to the runways that they serve. A~rports 
with an instrument landing system require ap- 
proach lights near the end of the runway, and 
off airport aids such as lights and radio 
beacons called markers. 

F~gure 1-6 shows navigational aids serving 
runway 30112 whlch consist of the following: 

1. VASI. A vlsual approach slope in- 
d~cator to provide optical/visual 
descent yu!dance to Runway 12 

2 LOC. A locallzer system to provide 
direct~onal gu~dance for Runways 
30 and 10. 

3. Gl~de slope for electron~c vertlcal 
descent guldance to Runway 30. 

4. Approach l~ghting system for vlsual 
reference trans~tion on Runway 30. 

5. Markers to identify posit~on on the 
Runway 30 approach An outer 
marker, not shown In Figure 1-6, is 
located 5-7 miles from the airport 
on the center-line of Runway 30. 29 

(4) General avlatlon services are prov~ded 
utilizing a varlety of termlnal and operational 
fac~li t~es wh~ch support the particular opera- 
tion. The terminal buildlng is a fac~l~ty des~gned 
to servlce alr carrier passengers and IS not nor- 
mally found on a general awation airport unless 
left over from earher use of the facllity for alr 
carrier operatlons 

Most operations are conducted In fac~l~ties 
erected or leased by the general aviatlon f~xed 

~ ~ E C E D I N G  PAGE BLANg NOT FLMEU 



base operators commonly called FBOs. FBO 
f a c i l i t i e s  r a n g e  f r o m  a s m a l l  
hangarlofficellounge combination facility to an 
extensive layout with several hangars, mainie- 
nance shops, and a large officellounge 
classroom building. In addition to the FBO 
facia'ties there may be several specialized 
facilities which provide spec~fic general avia- 
tion services, operating cgt of hangars, 
hangarloffice facilities or even mobile struc- 
tures. 

Administration and Operation 
Amininistrb'lve Organization 

To a certain extent administrative pro- 
cedures of a general aviation airport are a func- 
tion of ownership. Most of the privately owned 
fields in the United States are landing strips on 
the owner's land which accommodate only a 
few private aircrafi. Privately owned a~rports are 
administered as the owners chocse. 

Public airports are adminlstered by the 
public body (commissi~n or authority) which 
represents the units owning the facility. There 
are several types of aaministrative structures 
with the particular type primarily dependent on 
the size and activity of the airport. For example. 
airports may be admin~stered by the mayor of 
the city as just another unit within his jurisdic- 
tion. This :nethod is appropriate for small, low 
act,vity airports where the administrat;,:' de- 
mand does not require the expertise dndlor 
tlrne of a full-time airport manager. Another fre- 
quently used method is to lease the entire air- 
port to a general aviation base operator with 
responsibility for a~rport mainterlance and 
operations assumed by the operator. Other air- 
ports may have a full-time or part-time alrport 
manager designated w~th one or more addl- 
tlonal staff. 

Administrative Functions 
In considering the actual adm~nistrat~on of 

an airport one must disti~guish between the air- 
port and general aviation operations on the air- 
port. The airport owner is responsibie for the 
design, construction. and maintenance of the 
physical facilities used by the public and by 
tenants of the airport. Operations on the airport 
relate to the operation of aircraft and general 
aviation services provided for such operation. 
Flight oparation on the airport is the respon- 
sibility of the owners or operators of the partic- 
ular aircraft. Services are the responsibility of 
those p;o\!;ding them. In some cases, the air- 
port owner provides one or more services such 
as aircraft fueling, aircraft storage, and park- 
ing. 

The major administralive responsibilities of 
the general aviation airport manager are plan- 
ning, deve'opment, maintenance, and opera- 
tions. An airport master plan presents the plan- 
ner's conception of the ultimate development of 
a specific airport. Master plans are applied to 
the modernization and expansion of existing 
airports and to the construction of new airports, 
regardless of their size or functional role. 
Master plans disclose anticipated amounts and 
types of air and ground traffic for proposed or 
existing landing facilities. Theoretically a 
master plan program will (1) cause the persons 
responsible for organizing the local endeavor 
to come to agreement as to just what should be 
planned and built and. (2) become an instru- 
ment whicn permits those charged with the ac- 
tual planping and construction of the builoing 
to proceed with the~r work in a progressive and 
orderly fashion. 

The FAA emphasizes and encourages long 
range planning for airports and administers the 
Planning Grant Program (PGP) whlch provides 
funds for up to 66 percent of the cost of 
developing a 20-year master plan for a public 
alrport. A plan is developed using the c0r.1- 
bined efforts of a consultant. the FAA, and the 
sponsor (the alrport authority or commission). 

The master plan as prescribed by the FAA 
is usually divided into four phases: 

(1 ) Airport Requirements 
This includes an inventory cf ex- 
isting facilities, airspace, airports, 
land use laws and ordinances, fi- 
nancial resources, and socio-eco- 
nomic factors. 
The demand for aviation services 
for 5,10, and 20 year time-frames 
is forecast. 
A demandlcapacity analysis is 
made to include cost versus 
benefits, and facility requirements 
are developed from this analysis. 

(;I) Site Selection 
For new airports or the relocation 
of existing airports, a site selec- 
tion or evaluation is conducted of 
all possible sites within a 30- 
minute drive of the community 
population center. 

(3) Airport Plans 
The airport layout (Figure !-6), 
land use, terminal area, and air- 
port access are shown as plan- 
ning drawings. 



(4) Financial Plan 
The schedules, cost estimate, 
economic feasibility, and 2ro- 
posed plan for financing are con- 
sidered for all proposed devalop- 
ment.'O 

Airport development is the process of ex- 
ecution of the master plan. The FAA also par- 
ticlpates in this phase through the Airport 
Development Aid Program (ADAP). The FAA 
will participate in most non-revenue producing 
development projects such as land acquisition, 
runways. taxiways, and aprons. The FAA share 
ranges from 50 to 100 percent depending upon 
the particular project. As the need for a project 
is identified, tne airport authority prepares a 
project plan and applies to the FAA for approval 
and funding. Once granted, the airport 
authority proceeds with the project, which is 
usually contracted through competitive bids. 
As the community requirements for aviatlon 
services and facilities change so does the 
aynamic airport planning and development pro- 
cess. The FAA resommends updating of the 
master plan at one-year intervals if indicated by 
changes in aeronautical demand. 

Maintenance and upkeep of the airport In- 
volves many functions common to industrial. 
highway, and agricultural facilities. The unique 
characteristic of an airport is the requirement 
for close surveillance and action on items 
whlch may affect safety in flight operations; ap- 
proach paths, runways, and taxiways must be 
kept free of all obstructions and foreign objects 
wnich may be a hazard to approaching and 
landing aircraft cr cause costly damage to pro- 
pellers andlor engines. An object ingested by a 
jet englne from a ramp may result In thousands 
of dollars in damage. 

Small tirc size in relation to welght of 
aircraft dictates runway and taxiway bearing 
capacities In excess of comparable paved high- 
way surfaces for many general aviation air- 
ports. The need is dlctated for a smooth. well- 
maintained surface for all aircraft operating 
areas Grass areas of the airport whicb are used 
by aircraft for runways, taxiways, and parking 
must be kept mowed to a low height in order !:, 
reduce friction and eliminate unseen hazards. 
Some airports have turned unused areas be- 
tween and adjacent to runways into crops 

A~rport Master Plan. Federal Av~at~on Adm~n~strat~on, AC 
150'50706. Untted States Government Prlnttng Olflce. February. 
1971 

'' Federal Avratron Regulations Part 139. Certrlrcstron an6 
Operatrons Lend A ~ p ~ r t s  Sew.ng CAB Certrhcated Ccheduled 
Carners Operatrng Large Arrcralt Federal Av~atlcn Adm~n~strat~on. 
U S G P 0 , Cecember 1974 

which provide limited revenue on unused land. 
A common practice is a contract wit9 a local 
farmer to mow all the grass areas in exchange 
for use of certain areas for farming. 

Maintenance of lights and navigational 
aids may be shared with FAA personnel for 
those facilities which are installed by the FAA 
and/or used as approach navigdiional aids. The 
maintenance of leased facilities is determined 
by the terms of the lease. Snow renloval is a ma- 
jor effort for airports in the northern climates. 
Since salt cannot be used on runways and taxi- 
ways due to its corrosive effect on aluminum, 
surfaces must be kept free of snow to avoid ac- 
cumulation and packing. Because snow and 
ice account for more closed ailports in certain 
regions !han fog, the airport must be equipped 
to c?eal with them. 

The exteni of an airport authority's involve- 
ment in operations varles from nil to full respon- 
sibility as both airport owner and operator. 
Most airports restrict their involvement in fuel 
roles on the premise that it IS more practical to 
consolidate fuel sales through one agency than 
for each operator on the airport to attempt to 
negotiate a fuel contract on a lower volume po- 
tential. 

Airports with certificated air carrier service 
must be certificated as airports under FAR Part 
139. This regulation spells out requirements 
for such airports in the area of safety and opera- 
tlons as related to air carriers. While not ap- 
plicable to general avlatlon airports, certain 
provisions of this regulation may be adopted on 
a voluntary basis. An example would be the 
provision for firelcrash rescue capability on the 
airport. 

General Aviation Operators 
General Aviation Services on an airport are 

generally prcvided by one or more FBOs. The 
FBO operates under a lease agreemznt with the 
airport outhorlty under which the airport pro- 
vides facilities andlor land with the authority to 
provide services to general aviation users. 
These services may include any one or a com- 
bination of the follow;ng, listed in general order 
of importance and/or frequency: 

(1) Aircraft storage and parking. 

(2) Fuel sales to locally based and 
itinerant general aviation aircraft. 

(3) Arcraft, engine, and accessory 
maintenance and repair. 

(4) Flight and ground instruction 

(5) Aircraft rental. 



(6) .Qirtaxi, charter service. 
(7) Aircraft sales---new and/or used. 

(8) Aircraft parts and accessory sales. 

(9) Other specialized services such as 
air ambulance, aerial photography. 
banner towing. aerial application 
(crop dusting). 

The extent and quality of servlces provided 
is determined by the size and activity level of 
the airport, the type of users and aircraft, the 
number of operators, and the airport's com- 
pliance standards and lease term. 

Small airports with a low level of activity 
and few based aircraft (12 or less) might offer 
only aircraft storage and parking since this ser- 
vice requires no persot~nel on duty. Twelve to 
25 based aircraft is generally considered a 
minimum number to support an FBO offering 
the first three services listed above. As the 
number of b a d  aircraft and re!ated aviation 
activcty increases, additional services can be 
justified. As a general rule. only the medium to 
large activity airports offer the full range c! 
general avlation services. 

An important decision for the airport 
manager is one of determining if, and when. a 
second or additional general aviation operator 
is justified. The Federal Aviation Act oi  1958 
prohibits the granting of exclusive rights on a 
federally funded airport. As a result. the airport 
authority cannot arbitrarily limit the number of 
operators on an alrport. The airport authority 
can establish reasonable compliance stan- 
dards for any new operation. 

The development of the c~mpliafice stan- 
dards must be done in recognition of the non- 
exclusive r~ghts provision of the Fzderal Avia- 
tion Acl; of the need to malntaln a level of 
qual~ty and safety ic new operations equal to or 
better than existlng operations; and, the need to 
provide reasonable protection tor the invest- 
ment of an e). ;ting operator or operators. The 
latter can only be accomplished by the develop- 
ment of minimum levels of activity necessary to 
justify additional services or operstions. When 
these levels have been passed, a new operation 
;an be established on the airport provided that 
operatlon meets the compliance standards. 

The compliance standards identify the 
minlmum standards for facilit~es and services to 
be provided and serve as :he framework cnder 
whlcti the lease is developed. The compliance 
standards and Ic?asc terms vary widely from air- 
port to alrport. but a few prov!sions generally 
are recognized as deslrable: 

(1) A lease term of at least 10 years and 

preferably 20 years or longer with 
renewal options. 

(2) The -right to provide desired ser- 
vices and conduct operations in ac- 
cordance with reasonable stan- 
dards. 

(3) The right to construct facilities for 
such operations. 

(4) Reasonab ie rental charges based 
upon the land and facilities pro- 
vided by the airport or the gross 
sales volume or a combination 
thereof. A typical schedule of lease 
charges by the airport might be as 
follows: 

2 percent of gross sales exclud- 
ing fuel and aircraft sales 

2 cents-4 cents per gallon of 
fuel %Id 

6 cents-12 cents per square 
foot of unimpraved land 

15 cents-20 cents per square 
foot of improved land (paved 
aprons. ramps, etc.) 

$3.00-$7.00 per square foot of 
hangar and office space ( ~ f  
such facilities are provided 
by airports). 

Tb2 lease is a compromise between the in- 
terests of the airport autnorlty whlch des~res to 
obtain maximum revenue in exchange for the 
land and facilities used. and the FBO who 
desires the lowest cost lease in order to maxi- 
mize his profit and return on investment. Since 
a major portion of many lease charges is fixed 
and unrelated to business volume, the operator 
often blames the lease as the cause of his finan- 
cial failure. 

There are frequent instances, unfor- 
tunately. of lease agreements developed by an 
airport without consideration to the l~mited 
profit potential and low return on Investment. 
characteristic of most general aviation opera- 
tions. There are cases on record of airports 
which have experienced numerous failures of 
general aviation operators where sufficient ac- 
tivity existed to support an operator. The funda- 
mental cause was oft . I  found to be the lease 
which. if modified to terms more favorable to 
the operator would make possible a sound, f r -  
nancially healthy operation and more revenue 
for the alrport in the long run. 

AIRWAYS AND AVIONICS 

This section will deal primar~ly with both 


