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Chapter 1. INTRODUCTION 

1. GENERAL. 

One of the major functions of the FAA is to 
encourage and foster the development of civil 
aeronautics. This advisory circular is a step in 
this continuing effort, and contains guidance for 
the planning and design of metropolitan STOL 
(Short Take Off and Landing) ports. It is also 
intended to provide an understanding of the need 
for STOL ports and to encourage their develop- 
ment as a part of the national transportation 
system. 

2. SCOPE. 

a. The advisory circular outlines the basic 
physical, technical, and public interest factom 
which should be considered in planning and es- 
tablishing metropolitan STOL ports. The infor- 
mation is based on STOL aircraft performnnce 
nnd resesrch studies conducted hy both industry 
and Government. 

b. The criteria provided am advisory in nature 
and do not establish requirements except where 
Federal funds are used for the development of a 
STOL port. Further, the specific recommenda- 
tions presented are for the average or usual situa- 
tion and may not be appropriate in every cnse. 
To assist in the interpretation of the criteria, it is 
recommended that technical advice be obtained 
from appropriate industry representntives and 
FAA technical personnel. Through consulta- 
tions, the community cnn be nssured of profes- 
sional assistance in developing a STOL port that 
is safe, dcient,  and compatible with its environ- 
ment. 

c. Further information about the reference 
material mentioned throughout the advisory 
circular is contained in Appendix 1, Bibliography. 

3. BACKGROUND. 

a. The term STOL has been widely used with- 
out having an official definition beyond Short 

Take Off and Landing. The FAA has recog 
nized the necessity for a definition, but believes 
the definition should cover the STOL transpor- 
tation system rather than the aircraft alone. 

b. As is apparent, a STOL port will also ac- 
commodate VTOL (Verticnl Take Off and Land- 
ing) aircraft. 

C. The recommended design criteria am subject 
to change as further evaluation and operational 
experience dictate. In  this regard, flight teats are 
currently being conducted at NAFEC (National 
Aviation Flight Evaluation Center). Significant 
future changes to the existing criteria will be 
accomplished by appropriate revision to this ad- 
visory circular. 

4. POTENTIAL ROLE. 

The greatest potential of STOL aircraft is in 
the role of short-haul transportation (up to 500 
miles). The use of STOL for citycenter to 
city-canter and intrscity air passenger traffic 
would serve two prime purposes-provide better 
service to the passenger, and relieve airspace and 
ground congestion at larger airporta. Most of 
our large and medium hub airports are becoming 
congested, in regard to both available airspace 
and to passenger facilities. In  some cases, surface 
accessibility is in shorter supply than air &ccBssi- 
bility. If the trend continues as forecast, the 
problem will worsen. In  view of this, when 
developing a metropolitan STOL system, it is 
important to recommend site locations which are 
accessible to users and compatible with airspm 
use. Such a system should provide relief for 
large and medium hub airports and benefit both 
long and short-haul passengers. 
a. CAB Northeast Corridor Inueatigation. The 

Civil Aeronautica Board (CAB) examiner in 
this case determined that air service by STOL 
equipment is technically and economically feasible 
between New York, Boston, Hartford, Newark, 
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Trenton, Philadelphia, Wilmington, and Wash- 
ington, D.C. The examiner also found that the 
public convenience and necessity require the in- 
stitution of this service in order to reduce con- 
gestion and delay in air transportation and to 
improve the quality of air transportation in these 
markets. The Civil Aeronautics Board concurred 
on 9 September 1970 with the Examher's find- 
ings and initiated phsse two of the investigation. 
b. Congestion. One airline recently estimated 

that air traffic congestion will result in an ~ I U I U R ~  

loss to New York City's economy of $54 million 
in 1970, $206 million in 1975, and $689 million 
by 1980. No estimate can be given for the amount 
of time lost by the passenger during his total 
trip; that is, by surface congestion, getting to 
the airport, and by air traffic congestion circling 
to land or waiting to takeog. 

E. Pasaenger Market. Studies submitted in the 
CAB Northeast Corridor case forecast R STOL 
market of 6 to 10 million passengers in 1973, 
and 14 to 28 million passengers in 1978. If these 
figures were realized, R significant number of peak 
hour flights could be divertad from the major 
conventional airports in the Northeast Corridor. 

5. DEMAND. 

In the last few years, m increasing mount  
of publicity has been given to STOL sircraft. 
Several large cities and some regional entities, 
such as the Western Council of State Oovern- 
ments, have studied the fessibility of and the 
need for establishing STOL ports in metropolitan 
RWRS. In the New York City area, for example, 
more than six sites have been analyzed ss poten- 
tial STOL ports. Accordingly, these has bean 
an increasing demand for FAA criteria to wist 
in such studies. 

6. EVOLUTION. 

Creation of an optimum, operational STOL 
system will not be done in one step. It must be 
recognized that development will be evolutionary. 
The interaction among acceptable vehicles, navi- 
gational systems, air traffic control procedures 
and hardware, heliports, STOL ports, community 
acceptance, and other factors requires a stepby- 
step approach. STOL service may, of necessity, 

be initiated at  an existing general aviation air- 
port. However, the optimum system may require 
R separate STOL port closer to the city center. 
Planning for the STOL system should proceed 
with the goal of evolving to the optimum by 
reserving necessary airspace and ground a m .  
This is particularly critical for metropolitan 
STOL port sites. 

7. TERMINOLOGY. 

The following are definitions of terms as they 
are used herein : 

a. Approach/Departure Surface. An h a p i -  
nary plane extending outward and upward from 
the ends of the primary surface at a slope of 
15 feet horizontally to 1-foot vertically (15:l). 

An area intended to 
denote 8 built-up or urban area, and not R Stand- 
ard Metropolitan Statistical Area (SMSA). 

c. Metropolitan STOL Port. An airport de- 
signed to accommodate STOL aircraft and lo- 
cated in or nmr major activity centers of a metro- 
politan area. 

d. Primary Surafce. An imaginary plane 
centered on the runway. Its width is 300 feet. 
Its length coincides with the length of the run- 
WRY safety area. 

An area symmetri- 
cally located about the runway which is con- 
structed to support (without major damage) 
aircraft which might inadvertently travene i t  
Its width extends 50 feet beyond each runway 
edge. Its length extends 100 feet beyond each 
runway end. 

f. STOL Runway& A runway specifically 
designated and marked for STOL aircraft 
operations. 

An imaginary sur- 
face adjacent to each side of the primary surface 
and a portion of the approach surfaces. It ex- 
tends outward and upward at  R slope of 4 feet 
horizontally to 1-foot vertically (4:l) .  

h. STOL Aircraft. An aircraft which has the 
capability of operating from a STOL runway 

b. Metropolitan Area. 

e. Runway Safety Area. 

g. Tran&timd Surface. 



in accordance with applicable airworthiness and 8. AIRCRAFT DATA. 

Several concepts of large STOL aircraft have operational regulations. 
i. VTOL Aincraft. An aircraft which has the been studied and developed to the prototype 

capability of vertical takeoff and landing. These stage. None, however, has to date been placed 
aircraft include, but are not limited to, heli- in production. Appendix 2 lists the physical 
copters. characteristics of proposed STOL aircraft, as pro- 

vided by rnanufncturers. 
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9. GENERAL. 

During the process of developing these design 
criteria, certnin nssnmptions had to be made 
because of the lack of commitment of lnrge STOL 
aircraft to civil production. Therefore, these 
standnrds represent considered jndgment of what 
constitutes a prnctical set of criteria considering 
available dntn, safety, noise, environment, nnd 
economics. It is apparent that the shorter the 
runway the easier it will be to locnte a STOL 
port site, and  the greater T r i l l  be its compatibility 

with the local environment. On the other hand, 
the criteria cannot be so restrictive that aircraft 
manufacturers will be unable to produce n vehicle 
which can operate safely and economically from 
the STOL port. 

10. DESIGN CRITERIA. 

The following criteria have been developed 
bnsed on STOL aircraft, bidirectional runway 
operntions, and a precision instrument approach. 
See Fiyrea 3 and 4 for illustration of specific 
dimensions. 

DESIGN CRITERIA' FOR METROPOLITAN STOL PORT8 

Design I @  

a. Runway Length a t  Sea 
Level & 90' F. 

h. Runway Width 

c. Runway Safety Area Width 

d. Runway Safety Area 

e. Taxiway Width 

f. Runway cLz to Taxiway cL 

g. Runway cL to Edge of 

h. Runway cL to Building 

i. Taxiway cL to Fixed 

j. Runway cL to Holding Line 
k. Separation Between Parallel 

Length 

Parked Aircraft 

Line 

Obstacle 

Runways 

Recommended 
Criteria 

1,600 feet to 
1, aoo feet 

100 feet 

200 feet 

1,700 feet to 
2,000 feet 

60 feet 

200 feet 

260 feet 

300 feet 

100 feet 

160 feet 

Comma( 

Correction for elevation and temperar 
ture to be made on the basis of 
individual aircraft performance. 

Widening may be desirable 11 wind 
coverage is leas than 96%. 

Widening may be desirable if wlnd 
ooverage is l e e  than 96%. If elevated, 
a 300-foot width is reoommended for 
the structure. 

If elevated, the structure would be 
within this range. 

Based on expected oon5guration of 
second generation aircraft. 

Based on expected con5guratlon of 
second generation aircraft. 

Based on expected configuration of 
second generatlon aircraft. 

Height controlled by transitional sur- 
face. 

Baaed on second generation sircraft. 

Based on second generation aircraft. 
See paragraphs 16 and 16. 

1 The criteria are subject to change as further experience is gained. 
9 cL = Centerline 



Design Item 
1. Proteotion Surfaces: 

1) Primary Surface Length 

2) Primary Surface Width 

3) Appmaoh/Departure 
Surface Length 

4) ApproaoWDeparture 
Surfaoe SIope 

6) Approaoh/Departure 
Surface Width at: 
BogInning 
10.000 feet 

6) Transitional Snrfaoe 

7 )  Transitional Snrfaoe 
Marimum Height 

Slop 

m. Clear Zone: 
1) Length 
2) Inner Width 
3) Outer Width 

n. Pavement Strength 

Recommended 
C f l h  

Runway length 
plus 100 feet 
on esoh end. 

300 feet 

10,000 feet 

16:l 

CmMldnl 

Baeed on the u8e of mforowave Instru- 
ment approaoh equipment. 

Approaoh/departure surface is 766 feet 
wtde at 1,500 feet from beginuing. 

300 feet 
3,400 feet 
4:l 

100 feet 

760 feet 
300 feet 
632 feet 
150,000 pounds 

gross weight 
on dual 
tandem gear. 

Begins at end of primary surfaoe 

Baaed on seoond generation siroraft. 
A h  see paragraph 30. 

0. Runway Marklng 
p. Runway Lighting System 

11. RUNWAY LENGTH DETERMINATION. 

A discussion of takeoff and landing runway 
lengths is needed to establish a common under- 
standing of the terms used. This is particularly 
necassary for the case of the elevated STOL 
port, where reference to FAR field length cannot 
be considered in the same context ns the conven- 
tional airport. 

12. MICROWAVE 11s. 

Microwave instrument landing systema for 
STOL operation are currently being evaluated 
by the FAA. The type of equipment hns been 
designed specifically for steep gradient ap- 
proaches. The siting of the microwave system 
may be relatively simple since the localizer and 
glide slope functions may be collocated. (See 
Figure 3.) Offset ILS appronches would be 
advantageous under certain site conditions and 
are under study. Nevertheless, an offset approach 
should be considered only where obstructions in 

Refer to Appendix 3. 

See parwph 86. 
See paragraph 37. 

the appronch would prevent a straight-in ILS 
pmedure. 

13. OBSTRUCTION CLEARANCE. 

The imaginary surface for protection of the 
STOL port are shown in Figure 6. A future 
amendment of FAR Pnrt 77 will incorporate 
thase surfacas for STOL ports. 
a. Gekneral. The surfaces have bean defined 

on the basis of operational tests with the qicro- 
wave ILS. The 1 5 3  slope for the approach/ 
departure surface is predicnted on adequate ob- 
struction clearance for steep gradient approaches 
and also for takeoff climb. 

For VFR (Visual Flight 
Rules) operations, a curved path for approach 
or departure is quite practicnl and may be necas- 
sary in some cnsw to provide a suitable route. 
For example, an IFR (Instrument Flight Rules) 
procedure may be feasible from only one direc- 
tion. Under adverse wind conditions, it would 

b. Curved Path .  
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be desirable and perhaps necessary to complete 
the IFR approach, transition to VFR and land 
from the opposite dimtion. The radius of the 
curved path will vary according to the perform- 
ance of individual aircraft and the angle of bnnk 
used. For planning purposes, a radius of 1,500 
feet may be used. 

14. RUNWAY ORIENTATION. 

One of the primary factors influencing run- 
way orientation is wind. Ideally, the runway 
should be aligned with the prevailing winds. It 
is recognized that the limited number of STOL 
port sitea will minimize the opportunity for the 
runway to have optimum wind coverage. On the 
other hand, i t  is also recognized that the avail- 
ability of a crosswind runway on a metropolitan 
STOL port will be rare. Accordingly, the de- 
signer should attempt to obtain maximum wind 
coverage. The minimum desirable wind cover- 
age is 95 percent bnaed on the total hours of 
available weather observations. In  other words, 
the objective is to attain more than 95 percent 
usability (preferably 98 percent). The allowable 
crosswind component will be determined by the 
crosswind capabilitiea of the most critical air- 
craft expected to operate at the STOL port. 

15. PARALLEL RUNWAYS-STOL PORT. 

For simultaneous VFR operations on a STOL 
port, the minimum separation between the center- 
lines of parallel runways shonld be 700 feet. 
Minimum IFR separation between parallel STOL 
runways is to be determined. 

16. STOL RUNWAY AT AN EXISTING AIRPORT. 

I n  order not to adversely affect capacity at a 
metropolitan airport, STOL aircraft should be 
segregated to the extent feasible from conven- 
tional aircraft. To accomplish this, a separate 
runway for STOL operations should be provided 
with separate appronch and lnnding aids for I F R  
conditions. The minimum lateral separation be- 
tween a STOL runway centerline and a conven- 
tional runway centerline for simultaneous VFR 
operations should be 700 feet. Minimum IFR 
separation between parallel STOL and CTOL 
runways is to be determined. 

17. RUNWAY CAPACITY. 

The capacity of a runway is the numbar of 
aircraft operations (landings and takeoffs) that 
the runway can amommodate in a limited period 
of time. The operational capacity of a STOL 
runway will be lowest during IFR conditions. To 
obtain maximum IFR capacity, the STOL run- 
way shonld be equipped with a microwave ILS 
and radar surveillance (including an air traffic 
control tower). A method for calculation of 
capacity values is given in Advisory Circular 
150/5060-1A. This publication discussas the 
numerous factors which must be considered in a 
capacity analysis. However, as a general guide- 
line, with current procedures, the IFR capacity 
of a single STOL runway will be approximately 
45 operations per hour. It is expected that this 
capacity will be considerably expanded when ade- 
quate data have been collected and analyzed. 

18. AREA NAVIGATION. 

Area navigation provides a means of ovemm- 
ing many of the constraints of the present VOR 
system (See Advisory Circular 90-45). By 
eliminating the requirement to fly along radials 
that lead directly to or from the ground ststion, 
it is possible to design routes and proceduras that 
better facilitate the movement of traffic. For air 
nccw to STOL ports, this can achieve the follow- 
ing benefits : 

a. Straight-line, point-to-point navigation with- 
out establishing ground navaids on the centerline 
of the route. 

b. Segregntion of STOL traffic from conven- 
tional aircraft. 

c. Rapid transition from enroute to ILS pro- 
cedures. 

d. Construction of routes compatible with con- 

e. Increased flexibility for air traffic control. 
&?Wed areas. 

19. CONSTRUCTION. 

Criteria for construction of a STOL runway; 
i.e., pavement slopes, vertical curves, and sight 
distances should follow the existing criteria for a 
general utility airport (see AC 150/530MA). 
One exception is the longitudind grade which 
should not exceed 1 percent. 
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a. Particular attention must be given to the 
texture of the runway surface in order to reduce 
the possibility of an accident when the runway 
is wet. The stopping distance on a wet runway 
can be considerably improved by grooving the 
runway or by use of a rough-textured surface 

b. By following FAA construction standards, 
8 good texture can be achieved in either bitu- 
minous concrete or portland cement concrete 
without sacrificing stnbility or durability. Upon 
completion of construction, the pavement surface 
qualities should be conducive to effective braking 
action. 

W U M .  

c. Recent traction studies have proved that 
under wet or flooded conditions, runway groov- 
ing provides nirplane stopping performance com- 
parable to that on a dry runway. Accordingly, 
if hydroplaning is anticipated, grooving should 
be an integral part of the construction project 
to preclude the aircraft from hydroplaning. 

d. For detailed information on construction, 
refer to Advisory Circulars 150/5320-6A, 150,’ 
532&6A, and 150/537&1A. It is recommended 
that all STOL port pavement be considered 
“critical area” for thickness design. 
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20. DISCUSSION. 

a. The pr immy potential for STOL transporta- 
tion lies in the short-haul markets in and between 
large metropolitan areas and between these arena 
and outlying communities. The concentration of 
a high percentage of the Nation’s aeronautical 
activity in these arens, when related to the acute 
shortage of available real estate and airspace, 
results in the need to look to STOL air trans- 
portation as a viable means of accommodating the 
potential demand. 

b. In analyaing a metropolitan airport system, 
it is apparent that aviation demand is resulting 
in constraints at major conventional airports in 
regard to : 

(1) the saturntion of the airspace used by 
conventional aircraft; 

(21 lnnding area and terminal congestion at  
conventional airports; nnd 

(31 congestion of Found acceas to conven- 
tional airports. 
Establishment of STOL air transportation cnn 
alleviate these problems by diverting the short- 
haul traveller from the major conventional nir- 
ports. 

c .  Thw, the planner of the metropolitnn air- 
port system should, upon identifying the current 
and potential constraints, plan for a system of 
STOL ports, with the timing of the establii- 
ment of the individual STOL ports paralleling 
the projected shift of a portion of the short-haul 
market from conventional air transportation to 
STOL transportation. STOL ports should be 
planned for early development near the principal 
centers of short-haul pamnger origins and desti- 
nations. Many of the large- and medium-hub 
airports would benefit from STOL transporta- 
tion. In this regard, FAA is currently studying 
the mnrket potential for STOL transportation. 

d. Emampla of areas now experienchg ah-  
space, airport, and ground ws9 congestion are 
the Northeast Corridor and the California Cor- 
ridor. Further, it is emphasized that the STOL 
port or STOL runway must be planned from the 
standpoint of how it will function in the system. 
For exnmple, a STOL port which is recommended 
for Manhattan Island in New York City should 
be related to the potential STOL system for the 
area. 

e. The vecend d i n g  by the CAB examiner 
in the Northenat Corridor Investigation deter- 
mined that STOL service is technically and 
economically fensible between the following cities : 
New York City, Boston, Hartford, Philadelphia, 
Trenton, Newark, Wilmington, and Washington, 
D.C. (See Figure 6.) 

21. SITE INVESTIGATION. 

The investigntion of a site for a STOL port 
will require close coordination between all levels 
of government and the aviation community. 
Among the factors to be considered are: 

a. Both VFR and IFR traffic procedures. 
b. Relationship to other airports nnd airspace 

c. Aircraft operational performance. 
d. Compatibility of the STOL port with sup- 

rounding land uses, particularly as relates to noise. 
e. Effect of existing and proposed obstacles 

on aircraft operations. 
f. operational usability of the site related to 

climatological conditiona including crosswinds, 
tempratures, precipitation, ceiling, nnd visibility. 

A STOL port does have certain advantages 
which allow more flexibility in locating it in a 
metropolitan area. The short runway, the need 
for less airspace due to the inherent maneuver- 
ability of a STOL aircraft in the terminal a m  
and the steeper obstruction clearance planes, allow 

utilization, current and proposed. 
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greater flexibility in siting. Additionally, be- 
cause of the shortness of the STOL runway, in 
some cases, it may be feasible to site a 3TOL 
port on an elevated structure; perhaps on a water- 
front or over a railroad yard. However, the fact 
that a waterfront site may be nvailable does not 
mean that the STOL uort should nutomaticallv 

this site may be near the central business district. 
In  others, a number of STOL ports may be 
needed, dispered in outlying areas and forming 
a STOL network. Often, such locations will be 
limited to industrial areas due to land use corn- 
yhrtibility facton. 

* 
be sited there. The site should be located as near 
as feasible to the primary origin/destination of 22. T R A N S p ~ R ~ A ~ l ~ ~  CENTER. 

passengers and still not cause disruption of activ- 
ities adjacent to the STOL port. In many cities, 

From a system standpoint, the investigation 
must also recognize the relatiomhip of STOL 



F r a m  7. Hypothetical Transportation Center 
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air transportation to all other transportation 
modea The ideal STOL port should provide 
the passenger with air service integrated with 
convenient surface transportation. Such a facil- 
ity, therefore, should be planned to allow rapid 
interchange between the maximum number of 
transportation modes feasible at  that point. 
Several cities are studying the feasibility of an 
integrated transportation center QS part of their 
urban renewal plans. Combination of transpor- 
tation and post office facilities is another pos- 
sibility. Figure 7 illustrates Q proposed trans- 
portation center. 

23. POTENTIAL CONFIGURATIONS. 

In  many metropolitan areas, siting of Q STOL 
port may nemssitnte an elevated structure. At 
such sites, the designer should strive to achieve 
vertical loading and unloading of passengers and 
cargo; i.e., from one level to another. Such Q 
design will allow an operational a m  that is vir- 

tually free of fixed obstacles. Each STOL port 
should be designed with due consideration of 
local conditions, particularly the configuration of 
the land QvdQble and surrounding land usw. 
Figure 8 shows one possible layout of the stag- 
gered runway concept. One runway. is used 
primarily for lnnding and the other for takeoff, 
This configuration allows Q considerable reduc- 
tion in the total operational area by eliminating 
parallel taxiways. Also, the flow of traffic is 
optimized, since no aircraft hackout or turning 
around is involved. Figure 9 shows the tandem 
runway concept. Again, one I-UWQY is used for 
landing and the other for takeoff, hut not simul- 
taneously. Spacing must be provided for taxi- 
ing past parked aircraft and aircraft backout for 
turning around. The fiyres are intended to 
illustrate the new approach which must be taken 
in the planning and design of STOL ports; they 
are not intended to require Q parallel runway 
configuration. 

PLAN VIEW 

SIDE VIEW 

F r o m  8. Potential byout  
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RUNWAY S A F E T Y  AREA RUNWAY S A F E T Y  AREA 

Fraum 9. Potentla1 Layout 

24. AIRSPACE PROTECTION. 

To adequately proteot the STOL port, t h e ’  
imaginary surfaces shown in Figure 5 should be 
controlled by the local airport authority. An 
airport zoning ordinance can be an effective 
method of preventing the establishment of struc- 
tures which would constitute an obstruction to 
aircraft. To provide guidance in the prepara- 
tion of such an ordinance, AC 160/5190-3, has 
been published. It is recommended that this pub- 
lication be used to assist in the adoption of a 
STOL port zoning ordinance. Height restric- 
tion zoning should suffice for some portions of 
these surfaw. However, the innermost alga of 
the approach is critical and should ideally be 
owned by the airport authority. To  encourage 
control of this area, “clear zones” have been 
designated for the inner-most 750 feet of the 
approach area. This distance is predicated on 
the approach surface attaining a height of 50 feet 
above the elevation of the STOL port. The air- 
port authority should acquire control of the land 
in the clear zone by fee title or by easement. I n  
the case of an elevated STOL port, “airspace 
rights” may be adequate if control equal to an 
easement is obtained. 

25. LAND USE AND NOISE. 

The surrounding land uses have a very impor- 
tant effect on a STOL port and, of course, the 
STOL port itself will have an important effect 
on these land uses. Also, aircraft noise will un- 
doubtedly be a primary factor in siting a STOL 
port. Site selection studies should always include 
an examination, by qualified acoustical personnel, 
of the potential impact of noise exposure on the 
use of land surrounding the pm3pective STOL 

port. This is important because each particular 
location often has its own set of unique circum- 
stancas which affects questions of noise sensitivity 
apart from that which would be predicted by 
the application of simple noise exposure de- 
scriptors. Land uses that should be avoided are: 
residential, schools, hospitals, and noise-sensitive 
commercial land uses. On the other hnnd, land 
uses that are considered compatible are transpor- 
tation ways; that is, railroads, highways, rivers, 
lakes; industrial, so long as they do not interfere 
with the airport through production of smoke 
or electronic signals, and also commercial nnd 
recreational uses to a certain extent. 

a. NEF. To evaluate the effects of noise on 
land use, a methodology has been developed called 
N E F  (Noise Exposure Forecast). See Biblio- 
graphy. N E F  provides a mechanism for calcu- 
lating a single number rating of the cumulative 
aircraft noise exposure intruding into a com. 
munity. Factors in the N E F  calculation pro- 
cedure include the noise of various aircraft types, 
flight profiles, frequency of operations, operating 
procedures, runway utilization, and time of day 
operntions. Based on the resulting calculations, 
N E F  contours can be constructed. These con- 
toim permit the land areas enclosed within them 
to be evaluated for various types of uses com- 
patible with the noise exposure. Not the least 
important is the information provided to the 
building designer for providing appropriate 
sound insulated structures. As a rule of thumb, 
it is generally nccepted that land n r w  exposed 
to less than 30 N E F  will not have major noise 
problems. However, there are exceptions. For 
example, building structures such as schools, 
churches, hospitals, and auditoriums, which are 
used for sensitive activities, might require extra 
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noise insulation considerations. If them struc- 
tures are being designed in the context of zoning 
regulations promulgated with noise control in 
mind, noise reduction methods can be applied in 
a relatively straightforward manner. However, 
the problem of providing for sound insulation of 
existing structures can be quite complex. 

b. Emamp2e. To illustrate the extent to which 
noise exposure from hypothetical STOL aircraft 
operations from a hypothetical STOL port might 
affect nearby land uses, Figure 10 has been drawn 
up. As can be m n ,  the 30 NEF contour is 
centered on the runway. In constructing the 
contour, one of the primary assumptions was that 
there would be an equal number of landings and 

takeoffs in each direction. The NEF contour 
extends mainly over an uninhabited a m :  the 
railroad yard, the river, and only to the south 
in the commercial area and part of the industrial 
area does the noise affect land use. However, for 
the location and land use described and for the 
STOL aircraft operations assumed, no obvious 
siting problem would be anticipated due to ad- 
jacent land use. 

C. Rule Making. An industry-govement 
task force has been working on possible rule 
making for noise certification of STOL transport 
aircraft. An advance notice of proposed rule 
making is in prows and is scheduled to be re- 
lensed in the near future. 
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26. GENERAL. 

The siting of a STOL port involves a series 
of tradmffs. One of these is the optimum site 
for the origin/destination of passengers v e m  
availability of a practical and economic site. In 
metropolitan area, this caum a detailed look at 
elevated STOL ports. For exnmple, in New 
York City, severid waterfront sites on Manhattan 
Island have bean studied. In  Los Angeles and 
San Francisco, sites have been analyzed over rail- 
road yards. All are intended to provide air 
transportation integrated with surface trnnapor- 
tation. Such a facility appears to have a great 
potential for accommodating the short-haul air 
passenger demand. However, since it is elevated, 
there are some unique design problems which 
muat be recognized. 
27. OPERATIONAL SURFACE. 

Essentially, the same standards are used for 
elevated STOL ports a surface facilities. Never- 
theless, the question arises a to what is the 
momended minimum. 

a. Length of Structure. The length of struc- 
ture recommended is a range between 1,700 feet 
and 2,000 feek FAA and the National Aero- 
nautics and Space Administration (NASA) are 
presently studying potential operational problems 
of an elevated STOL port. 

The width of the 
structure recommended is 300 feet for the run- 
way operational area. However, this is dependent 
upon the emergency arresting system selected 
for lateral containment, the degree of wind cover- 
age, and the need for a parallel taxiway. The 
lateral arresting system may require a greater or 
lesser arm width, adjacent to the runway. Also, 
if the runway is not aligned with prevailing 
winds, it may be appropriate to have a wider 
runway. For most STOL ports, parnllel taxi- 
way will be needed. In  this case, the structure 
should be a t  lenst 400 feet wide. 

b. Width of Structure. 

c. T e r m i d  Area. Vertical flow of passenger 
and cargo may eliminate the need for a terminal 
building on the operationid area. See Chapter 6. 

28. AIRCRAFT EMERGENCY ARRESTING SYSTEMS. 

The FAA considers some type of emergency 
arresting system or barrier to be a mandatory 
requirement for elevated STOL ports. The air- 
craft cannot be allowed to roll off the structure; 
it must be contained. However, the FAA, in 
conjunction with industry, has not yet developed 
standards for the design and installation of such 
a system. The following discussion represents 
the latest thinking for emergency arresting 
systems on the ends of the runways and also on 
the sides of the runway. ( I t  should be noted 
here that only emergency systems are discussed.) 

a. Ge'eneral. Arresting systems have been 
developed to a high degree of reliability by in- 
dustry. The majority of the systems in opera- 
tion are rotary energy absorbers using either 
pendant or net engagements. For operation on 
a STOL port, the arresting system should be a 
simple device which seldom requires maintenance. 
No individual adjustment should be needed to 
arrest the range of weight and speeda of aircraft 
which will use the STOL port. The system 
should operate unattended and have a high degree 
of reliability (more than 99 percmt). 

Runway end 
nrrestment can be considered an emergency situa- 
tion, brought on by a combination of factors 
which prevent the aircraft from decelerating to 
a safe turn-off speed prior to the exit taxiway. 
To the extent feasible, the arrestment system 
should be flush mounted, and when needed, should 
actuate in less than 2 seconds. To allow for a 
reasonable G-loading, the system should have a 
runout of from 300 feet to 350 feet. No injuries 
to passengers and only minor aircraft damage 
would be expected. In  this regard, it appears 

b. Runway E d  Arrestmnt. 
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feasible to adapt hook and pendant equipment 
for STOL ports within certain limitations. How- 
ever, further study of this and other systems is 
required. 

Using the minimum 
STOL port width of 300 feet, the distance from 
the runway edge light to the edge of the struc- 
ture is 90 feet. It appears that no emergency 
arresting system available now can meet this 
criterion. Accordingly, various concepts are be- 
ing studied, including hook and pendnnt, net, 
sloped sides, and barriers. 

29. WIND CONSIDERATIONS. 

c. Lateral Aweatmnt. 

Structures and buildings can have a dramatic 
effect on air currents. Studies of elevated heli- 
ports have shown that considerable turbulence 
and strong wind shears can be developed by air 
flowing over and around buildings under cer- 
tain conditions. It is, therefore, recommended 
that an in-depth analysis be made of each pro- 
posed elevated STOL port to determine the wind 
effects under various conditions. Assistance in 
collecting necessary climatological data can be 
obtained by contacting the local NOAA (Na- 
tional Oceanic nnd Atmospheric Administration). 
a. NASA Studka. Recently, the FAA asked 

NASA to investigate what kind of turbulence and 
crosswind facton might be expected on elevated 
STOL ports. Subsequently, NASA has been 
conducting wind tunnel investigations of build- 
ing designs incorporating STOL ports to deter- 
mine wind flow patterns. So far this study has 
revealed that turbulence could be reduced with 
curved overhangs on the edges of the STOL port. 
A second portion of these studies is the exami- 
nation of the reduction of crosswinds through 
the use of fences and screens. 

30. STRUCTURAL DESIGN. 

The landing area should be designed for the 
largest aircraft expected to use it. The maximum 
weight aircraft anticipated by 1985 is 150,000 
pounds. Other types of loads, such as snow, 
freight equipment etc., should be considered in 
the design of the a m  and the structures as ap- 
propriate. 

a. DeGqn Loadings. The designer must base 
his design on the aircraft’s dynamic and static 
gear loads and its landing gear configuration. 
Appendix 2 lists the maximum gross weight and 
the maximum static gear load for each type of 
aircraft. Normal landings and takeoffs impose 
vertical loads on the landing surface that are not 
significantly more than the static loads of the air- 
craft at rest. In  addition to these vertical loads 
imposed on the landing surface, the designer must 
consider the horizontal forces resulting from the 
deceleration of the aircraft as the wheel brakes 
are applied in order to bring the craft to a stop 
from its maximum landing velocity. In  the case 
of hard landings, however, loads higher than 
static, but of short duration may be imposed on 
the landing surface. Dynamic (or impact) load- 
ing represents the maximum loads that can be 
expected under service conditions that could de- 
velop if an aircraft makes a hard landing. The 
landing surface should be designed so that it will 
not fail under impnct loads. The impact load 
and horizontal braking loads for a specific air- 
craft must be obtained from the manufacturer 
and are listed for some aircraft in Appendix 2. 
These loads will be applicable over the footprint 
area of the tire required to support the load for 
any given tire pressure. The designer should 
recognize that the greatest stresses on the landing 
platform may be the punching or shear stresses 
in the area of impact. The forces of the aircraft 
emergency arresting system will have to be re- 
sisted by the landing surface support structure. 
These arresting system forees can be obtained 
from the equipment manufacturer. For opera- 
tional areas outside of the touchdown area, the 
design loading can be the maximum static weight 
listed in Appendix 2. Consideration should be 
given to pavement stresses developed by locked- 
brake turns. 

b. 0 t h  Loada. Live loads due to snow and 
traffic of personnel and equipment will be ac- 
counted for in accordance with local building 
codes. Judgment must be exercised in deciding 
whether these loads are applied simultaneously 
with the concentrated load due to the aircraft. It 
is recommended that heavily snow-laden roofs be 
cleared prior to operations to eliminate extra 
weight and guard against reduced visibility due 
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to the blowing of snow. Also, it may be feasible 
to install a heating system in the surface of the 
STOL port. 

31. EMERGENCY EQUIPMENT. 

Provison should be made for equipment on the 
operational area to handle emerpncy medical 
and fire situations. Refer to AC 150/5210-6A. 
consideration should also be given to some type 
of built-in hydrant system. 

32. AIRCRAFT MAINTENANCE AND FUELING. 

Due to the limited parking space available, it 
appears logical to plan only for emergency main- 
tenance. The decision to install an aircraft fuel- 
ing system will depend on several factors, among 
which is the requirement of the local building 
code. 

33. FLOATING STOL PORTS. 

A STOL port located on water (floating or 
semi-submersed) is not truly an elevated facility. 
However, many of the operational problems as- 
sociated with a floating STOL port are the same 
as for an elevated STOL port. For example, 
emergency arresting systems should be provided 
to insure that the aircraft does not fall into the 
water. On the other hand, wind flow should be 
considerably less of a problem. In  many metro- 
politnn areas, a floating facility, on either an in- 
terim or permanent basis, may provide the best 
solution to wtablishing STOL servica. For ex- 
ample, an interim floating STOL port might be 
established for a short time (say 3 years), at one 
location and then moved to another location. 



FIWJBE 1L Hypothetical Flonting STOL Port 6: 
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34. GENERAL. 

The recommendations for marking and lighting 
outlined here are based on flight tests conducted 
at NAFEC, and on operational experience at 
Washington National and Dulles International 
Airports. Accordingly, the criteria given are sub- 
ject to change upon futnre evaluation of addi- 
tional data. 

35. RUNWAY MARKING. 

The following markings should be installed on 
the STOL rnnway using white nonskid paint (see 
Figure 12). 

a. Threahold markings consist of the letters 
“STOL” 60 feet in length, as shown in Figure 13. 
A %foot wide trnnsveise stripe marks the bebfin- 
ning of the runway. 

b. Runway direction number is above the 
threshold inarking in accordance with AC 1501 
5340-1C, except that the size and stroke is one- 

half the size shown in the advisory circular. The 
location is that shown in Figure 13. 

c. Runway centerline Inarking is 3 feet wide 
and placed in accordance with AC150/5340-1C. 

d. Runway edge marking is as shown for the 
allweather runway in AC 150/534&1C, except 
that no edge markings are installed in the first 
120 feet of the runway. 

8. Tounchdown aim point markiag is the be- 
ginning of a solid block 20 feet wide, 200 feet 
long on either side of the runway centerline, in- 
cluding the runway edge marking, and 300 feat 
from the beginning of tho runway. 

f. For light cobred aurfaes, the markings 
should be outlined with black paint. 

g .  For elevated STOL ports where the run- 
way safety area outboard of the threshold is uti- 
lized for takeoff, the displacad threshold marking 
should be installed in the runway safety area in 
accordance with AC 150/6340-1C (see Figure 16). 

- NOTE: A11 hiorkings Are White. 
Fwr Aim Paint MorkingS AS Shown To Be 
Rovided Fa Either Bidireclionol 01 
Unidirectional Oparotion. 

I 
1500’ to 1800’ 

Frourn 12. STOL Hunrvny Jfnrklng 
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36. MIXED OPERATIONS. 

At a conventional airport, where conventional 
aircraft and STOL aircraft operate on the same 
runway, only conventional markings should be 
applied to that runway. 

37. RUNWAY LIGHTING. 

The following lighting system shonld be in- 
stalled on STOL runways where instrument or 
night operations are contemplated (see Figure 
14). All above-ground lights are frangibly 
mounted and provided with at least three steps 
of brightnws control. 

a. Threshold Iighting consists of two groups 
of four L-819 light fixtures forming wing bars 
symmetrically located about the runway center- 
line. The innermost light is in line with the run- 
way edge lights. The lights are alternate yellow 
and green in the direction of approach. They are 
red in the opposite direction. The lights do not 
exceed 14 inches in height above the runway edge. 
In  the crqse of single-direction operations, only 
the appropriate lights are shown. 

b. Runway edge Zighting consists of alternate 
yellow and white L-819 or L-802 light fixtures 
spaced at even intervals, a t  least 100 feet apart 
but not more than 200 feet apart. The lights do 
not exceed 14 inches in height above the runway 
edge and are not placed more than 10 feet from 
the edge of the full-strength pavement. The 
L-802 fixture light uses 45-watt lamps with the 
yellow filter, and 30-watt lamps with the white 
lens. 

C .  Runway end lights consist of a bar of seven 
L-850B lights with red filters symmetrically 
plnced about the runway centerline spaced five 
feet apart and on line with the runway threshold 
lights. The center light is on the extended run- 
way centerline. In the event of bidirectional 
operation, L-850A lights with red filters to mark 
the runway end and alternate yellow nnd green 
filters to mark the runway threshold are installed. 

d. Runway distance remaining lights consist 
of four L-850B lights with red filters installed 
on the runway centerline, beginning 50 feet from 
the runway threshold in the direction of the roll- 
out and blanked out on the other side. The lights 
are 50 feet apart (see Figure 14). 

e. V i s d  approach slope indioators ( ~ A S l - 8 )  
are in accordance with AC 150/5340-14B except 
that: 

(1) The spacing between the upwind and 
downwind units is 150 feet. 

12) The downwind bar is located 175 feet 
from the runway threshold. 

13) The glide path angle is 6 to 8 degrees 
and the optimum appears to Iw 7.5 degrees. 

(4) The spread between the upwind and 
downwind units is 0.7 of a degree. 

15) The system is energized continuously and 
provided with daynight intensity control by 
means of a photocell. 

(6) It should be noted that the VASI guid- 
ance accurmies close to the STOL port are not 
acceptable unless used in conjunction with another 
aid. This aid could be airborne (such as a heads- 
up display) or ground baaed (such as the Navy 
mirror system). Studies are currently underway 
to determine a solution to this problem. 

f. Runway End Zdentipr Light Syatem 
(REZLS) is in accordance with AC 150/5340-14B 
and consists of two flashing lights located in line 
with the runway threshold lights. The system 
provides early runway identification and is bene- 
ficial in metropolitan areas where a preponderance 
of lighting exists (see Figure 14). 

38. STOL PORT BEACON. 

In  lieu of the conventional airport beacon, a 
new beacon is being developed for STOL ports. 
The intensity will be suficient to identify it from 
a distance of 3 miles. 

39. WIND DIRECTION INDICATOR. 

A wind indicator adjacent to the landing area 
is recommended. This should be located so that 
it will be prominent but will not be a haznrd to 
flight. In  addition, the wind indicator should be 
located to preclude the possibility of spurious 
effects from a nearby building or structure. The 
wind cone fabric color should contrast with its 
surroundings. The wind indicator should be 
lighted. 
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40. OTHER STOL PORT LIGHTING. 

a. On surface STOL ports, taxiways should be 
lighted mith standard blue edge lights. On ele- 
vated STOL porta, taxiways should be lighted by 
green centerline lights. 

b. Parking aprons should be lighted by flood- 
lights. However, the lights should be mounted 
and aimed to avoid interference wit11 the pilot’s 
vision. 

c. Approach lighting for STOL ports is under 
study a8 part of the instrument landing system. 
Conventional approach lighting systems are not 
considered fensible for a STOL port. 

41. OBSTRUCTION LIGHTING. 

Where i t  is not feasible to remove an obstruc- 
tion, that object should be inarked and lighted in 
accordance with AC 70/7460-1. Isolated struc- 
tures not penetrating the obstruction clenranee 
surfaces may require special consideration. 
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Chapter 6. TERMINAL AREA 

42. GENERAL. 

The primnry purpose of the terminsl nrea on n 
STOL port is the same as the terminal area on it 
conventional nirport-to provide for the transfer 
of passengers and cnrgo from one mode of trnns- 
portation to another. However, dne to the spe- 
cinlized fnnction of the STOL system, attention 
shonld be given to possible innovations in the 
terminal wen, snch as gnte processing nnd verticnl 
movement of passengers. The STOL system, 
which is aimed at  short-11a111, higli-density air 
transportation, mnst be efficient in every nspect. 

43. TERMINAL BUILDING. 

The terminnl bidding slionld be designed to 
accommodate it steady flow of pnssengers rather 
than long-term holding of pnssenkers. This 
means secondary features of tlie terminal, snch 
as concessions nnd eating facilities, shonld be 
minimized. To nid in efficient pnssenger Iiand- 
ling, Consideration shonld be given to pnssenger 
processing at the gnte. Since the majority of 
short-had passengers are business-oriented, time- 
conscious, and carry relatively little baggage, 
gnte  processing slionld be quite feasible. Also, 
mutual-nse (or common nse) gntes nppenr to be 
a reqnirement. 

44. VERTICAL MOVEMENT. 

On elevated STOL ports, i t  mny not he feasible 
to locate the terminnl on the snme level 11s the 
operntionnl wen. This would, of wnrse, reqnire 
rerticnl movement nf pnssen@m and bnggnge. 
Severs1 methods of nccomplishing this have been 
stndied. Among tliese am escnlntors, elevntors, 
and loading bridges. The escalntors \vonld in- 
volve the least cost bnt wonld crente n fixed ob- 
stacle in tlie nircrnft mnnenvering nrea. The 
elevators can be locnted on the side of the struc- 

ture bnt am expensive and preclude n steady flow 
of pnssengers to the aircraft. The loading 
bridges completely protect the passenger from the 
weather bnt are expensive nnd crente an obstacle. 
A t  surface STOL ports, verticnl movement of pas- 
senkmrs may be feasible between mass transit ve- 
hicles and the aircraft gate area. This should 
be given careful evalnation during the initinl 
planning of the terminal. 

45. CAPACITY. 

The size of the terminal is determined by the 
peak-hour volume of passengers and cnrgn. The 
forecast of the peak-hour volmne must be made 
recognizing the mnxinium cnpncity of the runway 
(in VFR conditions), the nircrnft passenger 
capacity, the nircraft lond fnctor, nnd the fre- 
qnency of service. Farther, an analysis must be 
made of tlie mnxinmm capacity of the surface 
access systems. Surface congestion has n direct 
affect on the efficiency of the air transportation 
system. 

46. FALLOUT SHELTER. 

Guidance for the plnnning nnd design of fnll- 
out sheters is contnined in AC 150/5355-2, dated 
April 1, 1969, Fallout Shelters in Te?vnind Build- 
ingn. The same provisions contained in this cir- 
crilnr are applicable to STOL ports. Elevated 
STOL ports, by the nnture of their inlierent con- 
strnction, slionld provide adeqnate protective 
shelter spaces for employees nnd the public if fall- 
ont shelter is considered in the initial concept 
of the design. Plnns for constrnction of STOL 
ports shonld include fnllont prntertion. Local 
r iv i l  defense ngencies can arrange to have a 
neiirby university provide professionnl ndvisory 
services to the STOL port designers to achieve 
optimnm shelter. 
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Chapter 7. ROLE OF GOVERNMENT 

47. FEDERAL AND LOCAL GOVERNMENTS. 

Federal and local governments hnve similnr 
objectives in the field of airport development, 
not only to insure that public interests nre pro- 
tected but also to nssist t,he public in understnnd- 
ing nvintion as an important pnrt of the trans- 
portation system. The Federnl C;overnment, 
through the FAA, has estnhlished safety rilles for 
airplane nnd helicopter operations. These regtila- 
tions concern snch matters ns minimom safe alti- 
tudes, ceiling nnd visibility aentlier limitations, 
right.-of-ivny, nnd relnted stnndnrds needed for 
snfety of persons and property bot,li in the nir and 
on the ground. The Federnl snfety regnlations 
are comprehensive. The pnrpose for such brond 
Federnl regulation of the nnvignble airapnce is to 
nchieve safety through nniform nnd centralized 
control of nviation operntions. Most stnte nnd 
local jnrisdictions find their safety-of-flight re- 
quirements covered by t,he Federnl regnlations. 
It is qiiite common, however, for stnte nnd locnl 
nuthorities to have detailed rules governing the 
estnblishment and lic,ensing of nirport,s. 

48. FEDERAL AVIATION REGULATIONS IFAR’d. 

The FAA does not license nirports or STOT, 
ports; however, in the future, the ngency will cer- 
t.ificate nll nirports serving nir cnrriera cert ificnted 
by t,he CAB. This will Iir clone thronglr regnla- 
tions. Specific matters of interest in current 
regnlnt,ions are ns follows: 

a. FAR Part 167, Notice of Coii.~tiwtirni, A l -  
teration, Activation, and Deartiisation of Air- 
ports. The Federnl Avintion Act of 1968, Section 
309, stntes in pnrt that no airport or l:uiding aren, 
not involving expenditure of Federnl funds, shnll 
he established, or constrncted, or any rnnwny Iny- 
out substantiallly altered unless rensonnhle prior 
notice thereof is given the Administrator, pur- 
suant to regulations preseribed by him, so thnt 
he may advise as to the effects of such construc- 

tion on the nse of airspace by aircraft. FAR 
Part  157 wns promnlgated to cnrry ont the intent 
of this section. 

b. F A A  Form 748/)-1, Notice of Landing Area 
Proposal. This is used for reporting those nir- 
port projects snbject to the notice requirements 
for provisions of FAR Part  157. Forms may be 
obtained from any FAA regional office. 

c. F A R  Part 77, Object8 Affecting Navigable 
Airspace. This sets forth the requirements for 
notice to the FAA Administrator for certnin pro- 
posed constrnction or alteration of structures thnt 
wonld affect the nnvignble airspace. Part  77 re- 
quires persons intending to erect certain struc- 
tures to notify the FAA of their intentions. The 
FAA then conducts an neronautical study of the 
proposed structure to determine whether or not 
it would he n hnznrd to air navigation. The FAA 
ndvises nll interested parties of its findings. 

d. Airworthiness. FAR Parts 23, 25, nnd 29 
and the Tentative Airworthiness Stnndnrds for 
powered lift transport cntegory nircrnft set forth 
the requirements for the mnnnfnrture of STOL 
and VTOL transport category nircrnft. 

e. Operating Regirlatiom. FAR Part 91 pre- 
scribe4 genernl opernting rides for all aircraft. 
FAR Parts 121, 133, and 135 set forth the re- 
quirements for various types of commercial o p r n -  
tions; and FAR Part 127 contains the opernting 
rides for scheduled air carrier service by heli- 
copters. FAR Part  61 pertains to certificntion 
reqrtimments of pilots nnd flight instructors. 

f. F A R  Part 169, Federal-Aid to Airpovts. 
This sets forth the policies and procedures for 
nrlministering the Airport Development Air Pro- 
p m  (ADAP) under the Airport and Airway 
Development Act of 1970. This program n&ta 
in the development of public airports (including 
STOL ports) through grnnts of funds to public 
ngencies, referred to as “sponsor.” The sponsor 
must be a public agency such as a state, territory, 
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municipality, or other politicnl subdivision, or a 
tax-supported organization snch ns nn airport an- 
thority or trnnsportation nuthority. A project 
for STOL development may be approved by the 
FAA only if it is reasonably necessary nnd con- 
sistent with existing plans of public agencies for 
tbe development of the area in which the facility 
is to be located, and provided it is within the 
scope of the current National Airport System 
Plan (NASP). Federal participation in the nl- 
lowable cost of siicli development is nbout 50 per- 
cent. To be eligible, the lnnd comprising the site 
of tlie STOL port must be publicly owned and 
under the control of n public ngency. However, 
this requirement dow not in m y  way preclnde a 
flonting or elevated structure from considerntion. 
Additionally, the site must be evaluated by the 
FAA from an airspace utilization standpoint and 
must be found compatible. 

49. STATE REQUIREMENTS. 

The establishment of an airport usinilly will 
nquire prior approval. or the issuance of a licanse, 
from tlie appropriate stnte aeronnntirs commis- 
sion or similar antliority. I n  some states, the 
licensing requirements apply only to nirports open 
to the public; in others, howler ,  they apply to all 

50. LOCAL REQUIREMENTS. 

Some local jurisdictions have rules and regula- 
tions governing the establishment of an airport. 
Zoning laws and the related provisions of build- 
ing codes, fire regulations, and similar ordinances 
should be taken into account by tlie STOL port 
planner. 

51. GOVERNMENT ASSISTANCE. 

In view of the preceding, it is nppnrent thnt 
STOL port de\elopeis sliould seek the coopera- 
tion and assistance of the FAA, state, and local 
authorities in the enrly stages of planning in 
order to proceed with full knowledge of both the 
iy&tory and economic needs. The FAA is pre- 
pared to give teclinical advice and assistance on 
request. Preliminary coordination may be accom- 
plished with the local FAA Airports Office. Most 
state aviation authorities have established pro- 
cedures for handling airport applicntions. h c a l  
government anthorities often do not have an 
established procedure for handling airport nppli- 
cntions, and it may be necessary to explnin the 
special nntiire of STOL aircraft operations. In 
some communities, education of the public, pnr- 
ticularly the immediate neighbors of n STOL 
port, may be needed to point out the ndvnntages 
of STOL services to t i  commiinitv nnd to clarifv 

airports within the state. nny misunderstandings related to the services. 
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Appendix 2. STOL AIRCRAFT DATA 

List of Manufacturers 

1. Lockheed Aircraft Corporation 
2. McDonnel-Douglas Corporation 

3. North American Rockwell Corporation 
4. DeHavilland Aircraft of Canada, Ltd. 

Data I k m  Aircraft 
~~ ~ ~ 

Manufacturer & Model 
Lockhacd 

LQ 100-107 D 
(Turbo prop) 

A. Overall Length (ft.) _ _ _ _ _ _ _ _ _ _ _  108.76 
B. Wingspan (ft.) ___.._.._______ 138.8 
C. Overall helght (ft.)-- - - _ _ _  __._ 40.0 
D. Type of gear- - - - ~ ~ _ _  - - - - - - - - Dual tandem 
E Wheslbaae (ft.)--- _ _ _ _ _ _ _ _ _ _ _ _  40.0 
F. Tread (ft.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  15.8 
0. Wheel spacing (ft.)------ -. . . - 23.2 
H. Maximum gross weight (ibs.) . - 114,073 
I. Maximum static gear load (lbs.). 49, MH) 

J. Maximum impact gear load (lbs) 142,500 
K. Horieontal braking load (lbs.)-- 79,000 
L. Tire footprint area (sq. in.) _ _ _ _  180 
M. Turning radlus (ft.). - _ _ _ _ _ _ _ _  48 
N. Numhsr of Engines _ _ _ _ _ _ _ _ _ _ _  4 
0. Powerplant (type & he)--. . . . - Allison MI1 D22A 

P. Number seats (crew & pees.)--. 6 Crew, 80 Pees 
Q. Fuel capacity Obs.) _____. -. -. - 13,000 
R.  Maximum w g o  capacity (ibs.) NA 
8. Clearance ground to engine (ft.) 6.76 
T. Clearance ground to wingtip 

(ft.)-- - _ - _  - - - _ _ _ - - _  _ _ _ _  .-- 16.9 

4291 8HP 

Data I h  Aircraft 

Manufacturer& Model 
McDrmMU Dough 

DA-188F (Turbo prop) 

A. Overall length (ft.). ..._ ~ _ _ _ _ _  80.67 
B. Wingspan (ft.) __._______ 78.48 
C. Overail height (ft.) ___..______ 33.16 
D. Type of gear ___..____....____ Dual wheel 
E. Wheelbase (ft.) __.__...-______ 23.67 
F. Tread (ft.) ________.--.-______ 20.0 
0. Wbeel spacing (ft.) _..._______ 1.6 
H. Maximum gross weight (lbs.) - - 58,422 
I. Maximum static gear load (ibs.) 24,800 (main gear/ 

side), 9,222 (nose 

J. Maximum impact gear load Obs) 58,422 (side, main 

K. Horisontal braking load (lba.).- 14,800 
L. Tire footprint area (sq. in.). . _ _  109 
M. Turning radius (ft.). . ___.____ 60.76 
N. Number of Engines ... - -. I ~ ~ - - 4 
0. Powerpiant (type & hp) .. _ _  . . - General Electrio 

P. Number seats (crew & pass.)--. 4 Crew, 72 Pass 
Q.  Fuel capacity (lbs.) ________._. 16.820 
R. Maximum cargo capacity (Ibs.) NA 
8. Clearance groundto engine (ft.) 11.25 
T. Clearance ground to wingtip 

(ft.). ______..____.______ 16.82 

gear) 

gear) 

CTbS-18 8HP1600 
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APPaNnlX 2. STOL AIRCRAFT DATA-Continued 

Data Item Aircrnfl 

Msnufaoturer & Model 
North American- 

Rockwell 
N R  260 C (Externally- 

blown flap) 

A. Overall length (ft.)-* ~ _ _ _ _ _  - _ _  118.0 
B. Whgspan (ft.) _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  126.6 
C. Overall height (ft.)-- - _ _  _ _ _ _ _  - 44.1 
D. Type of gear _ _ _ _ _ _ _ _  _._._._ _. Dual wheel 
E. Wheelbase (ft.) _ _ _ _  ~ _ _ _ _ _ _ _  _ _ _  43.3 
F. Tread (ft.) _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  17.3 
0. Wheel apaoing (ft.) ~ _ _  - - - - ~ _ _  - 2.0 
R. Maximum gross weight (1bs.)- - 140,000 
1. Maximum etatio gear load (Ibs.) 62,600 
J. Maximum impaot gear Inad 

K. Horisontal brakfng load Obs.)-. 42,000 
L. Tire footprint area (as. in.) _ _ _ _  223 
M.Turningradius(ft.). _ _ _ _ _ _ _  _ _  44.0 
N. Number of Engines _ _ _ _ _ _ _ _  _ _ _  4 
0. Powerplant (type & lip,-. _ _ _ _ _  Tipdriven turbofans 

at 21,000 pound8 
thrust 

Obs.)..-. . .----.-.--..-. . .  94,000 

P. Number seats (crew & pane.).-. 160 Pass, 6 Crew 
Q. Fuel capaoity Oba.) _ _ _ _ _  ~ _ _ _ _ _  47,000 
R. Maximum oargo oapaoity (Ibs.) 20,000 
8. Clearanoe ground to englne (ft.) 6.9 
T. Clearanoe ground to wingtip 

(ft.)--- - .__- ~ .--. ~ _ _ - _  .-.- 17.7 

D a b  Item Aircrafl 

Manufacturer & Model 
DeEIauilland Airmaff 

of Canada 
D H G 7  (Turbo prop) 

A. Overall length (ft.).. __._.____ 80.3 
B. Wingspan (ft.) ....____._..___ 93.0 
C. Overall height (ft.) ._._____._. 26.26 
D. *Type of gear _ _ _ _  _.__.__. . ... Dual wheel 
E. Wheelbase (ft,)- _______.._.._. 28.67 
F. Tread (ft.) __.._........______ 23.6 
G. Wheel spaoing (ft.) __._..._.__ Main Wheels: 16 in. 

Nose Wheels: 14.6 In. 
centers 

centers 
H. Maximum gross weight (lbe.) - - 38,600 
I. Maximum etatie gear load 

(ihs.) .____...._....____._. Main Gear: 18,260 
per gear 

Nose Gear: 3,000 
J. Maximum impact gear load (Ihs) Main Gear: 36,600 

per gear 
Nose Gear: 12,000 

K. Horizontal braking load (lbs.).. Main Gear: 9.126 
per gear 

L. Tire footprint area (sq. in.) .... Main Wheel: 30x10.- 
00-12,96 sq. in. 
per tire 

Nose Wheel: 6.60-10, 
20 sq. in. per tire 

M. Turning radius (ft.). _._._.__ 64 
N. Number of Engines .__.___.... 4 
0. Powerplant (type & hp) .--.... Prntt & Whitney 

PT6A-60, 1036 SHP 
P. Number seats (crew & paas.) ... 4 Crew, 48 Paes 
Q. Fuel capaclty (lbs.). .__._..... 10,000 
R. Maximum cargo capacity (Ibs.) 12,000 (all cargo) 
9. Clearance ground to engine (ft.) 10.75 
T. Clearance ground to wingtip 

(ft.)-- __....______._..._.. 13.26 
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Appendix 3. RUNWAY LENGTH DETERMINATION 

FOR ELEVATED STOL PORTS 

1. GENERAL. C. Wind. The bidirectional runwav conceot is 

This appendix discusses the parameters which 
affect runway length determination, as applied to 
STOL ports. It is intended that a common un- 
derstanding of “STOL runway length” and how 
it is derived will be established for an elevated 
STOL port. 

2. TERMS. (For purposes of this discussion.) 

a. Runway ThveahoZd. A marked and usually 
lighted line used to indicate the beginning of the 
area designated for landing of aircraft. 

b. Runway Length. The distance between the 
runway thresholds. 

c .  Runway. The pavement or structure which 
is designated for aircraft landing or takeoff or 
both. 

d. Takeoff Distance, &ding Distance, and 
AcceleI*ate-Stop Distance. These terms vary ac- 
cording to the appropriate airworthiness rey la-  
tions; i.e., FAR Parts 23 and 25, and the Tenta- 
tive Airworthinass Standards for Powered Lift 
Transport Category Aircraft. 

3. ASSUMED CONDITIONS. 

To provide a common starting point, certain 
factors must be nssumed. These factors include 
temperature, elevation, wind, and runway gin- 
dient. 

a. Temperature. A normal maximum temper- 
ature of 90°F is nssumed. This is considered to 
represent a reasonable maximum for the hottest 
month a t  most locations where STOL operations 
may be initiated. 

b. E’levation. An airport elevation of sen level 
is nssnmed. Further, i t  is assumed that pressure- 
altitude i s  equivalent to the airport elevation for 
any given locale. 

I 

utilized which means that theoretically no tail- 
wind will be encountered, since runway use would 
change with change in wind direction. Accord- 
ingly, i t  is assumed that there is zero wind. 

d. Runway Gradient. Runway gradient is 
normally referred to as runway slope. For all 
practical purposes, i t  is equal to the difference 
in runway end elevations divided hy the length 
of rimway. An uphill slope normally increnses 
the length of runway required for takeoff. For 
purposes of this discussion, the gradient is as- 
sumed to be zero. However, due to the length of 
a STOL runway and the recommended maximum 
longitudinal gradient, runway length correction 
for gradient would be negligible in most cnses. 

4. AIRCRAFT WEIGHT. 
Increasing an aircraft’s weight increases its 

runway length requirements. However, it is not 
logical to assume that each aircraft will be op- 
erated at  its maximum gross (structural) weight 
for either landing or takeoff. Accordingly, the 
aircraft weight selected should be the weight re- 
quired to accomplish its design mission. For 
example, the desgn mission may be n 350 mile 
route. I n  order to compute the runway length 
requirement, the aircraft landing and takeoff 
weight for the mission would be used. 

5. RUNWAY LENGTH DETERMINATION- 
ELEVATED STOL PORT. 

a. General. The development of an elevated 
STOL port may be required in some metropolitan 
areas due to the scarcity of sites and overall fi- 
nancial feasibility. Such a facility will be unique 
in many ways, particularly for new aircraft pro- 
cedures. Accordingly, n process for arriving at  
landing or takeoff runway lengths is given. It 
should be noted that this process could be applied 
equally well to surface (at-grade) STOL ports. 
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there are no significant undershoots. Note the 
locations of the VASI-2 units. 

C. Takeoff. As in the landing case, maximum 
use is made of the structure length available. One 
assumption is that no portion of the aircraft may 
extend out over the edge of the bidding while 
i t  is maneuvering for takeoff. Therefore, in com- 
pnting takeoff runway requirements, the very 
maximum length available is the length of the 
structure minus the length designated for air- 
craft positioning which is 100 feet. Specific 
takeoff distances and accelerate-stop distances 
will be determined by appropriate airworthiness 
standards. Takeoff runway length needed mill be 
dictated by the operations i d e s  based upon the 
airworthiness data (minimum runway length 
equal to the takeoff distance or accelerate-stop 
distance, whichever is longer). 

b. Landing. The landing threshold is located 
100 feet inboard from the edge of the building. 
The touchdown marking begins 30 feet from 
the thieshold. The VASI-2 and the microwave 
ILS are sited so that landings will coincide with 
the beginning of the touchdown marking. The 
optiinum approach angle for the microwave ILS 
is nssumed to be 7.5 degrees. For stopping, the 
distance from the touchdown to the opposite end 
of the structure is available. I n  effect, the entire 
structure minus 100 feet is used for calculating 
the landing length. Figure 15 shows a plan view 
of the landing aren configuration. The spnce be- 
tween the landing threshold and the building 
edge is part of the runway safety area and in this 
case is equivalent to a displaced threshold aren. 
The markings are so configured to insure that 
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