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REPORT TO THE CONGRESS

I

BY THE COMPTROLLER GENERAL
OF THE UNITED STATES

Oy

rederal Short Takeoff And
Landing Transport Programs--

Status And Needs

Department of Transportation

National Aeronautics and Space Administration
Departmeni of Defense

The 1971 civil aviation research and develop-
ment policy study concluded that a new
short-haul air transportation system empioy-
ing short takeoff and landing aircraft was
needed.

The multiagency effort to define elements for
the new system was discontinued in 1974.

Aithough saveral agencies are continuing to
develop short takeoff and landing aircraft
technology, the Department of Transporta- -
tion is supporting continued improvement of
rail transportation and better use of existing
air transportation facilities as preferred solu-
tions to short-haui transportation prol 'ems.

The Congress and the agencies involved need
to reassess the needs and priorities for short-
haul transportation systems based on market
conditions.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20083

8-187185

To -the President of the Senate and the
Speaker of th: House of Representat.ives

This report describes Federal efforts to develop & new
short takeoff and landing air.raft for use in a short-haul
air transportation system. The report questions the rele-
vance and effectiveness of civil research and development
that does not fully consider (1) the social and economic
priorities of the user market and (2) the emerying pational
transportation policy which seems to prefer alternative
means for solving short-haul transportation probleas,

Since 1970 Federal agencies have incurred obligations
of arout $400 million to study, develop, and test short
takeotf and landing transport technolcgy. Our review was
made because the technology, if applied, will regquire sub-
stantial additional Federal investments.

We made our review pursuant to the Budget ané Acecunt-

ing Act, 1921 {31 U.S.C. S53), and the Accounting and pAudit-
ing Z\ct of 1950 (31 UOSOCQ 67)9

We are sending copies of this report to the BPirector,
Office of Management and Budget; che Secretary of Transpor-
tation; the Secretary of the Air Force; and the Administra-
tor, Nacional Aeronautics and Space nistration. /

/

s 9.1

Comptroller General
of the United States
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COMPTROLLER GENERAL'S FEDERAL SHORT TAKEOFF AND LANDING
REPORT TO THE CONGRESS TRANSPORT PROGRAMS--STATUS AND NEEDS
Department of Transportation
National Aeronautics and Space
Administration
Department of Defense

DI1IGEST

Plans to fulfill national short-haul transpor-
{ tation objectives should be clarified and co-
ordinated. Presently, each of several agencies
is pursuing its program based on its own per-
ception of present and future needs.

T40 agencies--Air Force and National Aeronautics
and Space Administration--are expending about
$430 million in separate programs to develop and
test short takeoff 2nd landing transport air-~ -
craft. Although the military need for such

i aircraft is under study, the use of short take-
. . off and landing technology in the civil transpor-
1 tation field will require new route networks,
- close-in airporis, and better ground tranapor~-
tation, in addition to commercially feasible
RS short takeoff and landing aircraft and im-
R proved air traffic control procedures. Nene
I - - of the Feds .al, atate or local government
| ~agencies are making any e.fort to define and

: assess the system elemenis needed for com-
mercially acceptable operat1ons.

Develop;ng aLLcraft tecbr. ology for the air
trznsportation field while deferring assess-
ment of the system within which it will
operate and the market which it seeks to
influence has resulted, and will continue to
result, ir rejection of the technology or
failure to develop other technologies more
facceptable to users. ~T 0 oo

Pather than supporting development of the
system required -for short takecff and land-
ing aircraft operations, the Department o€
__Tranporta:-ion supports improved ra2il trans-
portation and better use of existing air
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transportation facilities as preferred solu-
tions to the short-haul transportation prob-
lems. In commenting on this report, however,
the Department stated that even though there
is no agreement on when or if the sho”t take-
off and landing aircraft technology will be
appliad, the technology is needed to provide
future policy choices. (See p. 24.)

In view of its preferred soluticns and the
lack of any effort to define the system in
which the aircraft wculd operate, GAQ rec-
ommends that the Department ¢f Transporta-
tion

--assess the social, economic, and jurisdic~
tional factors influencing system develop-
ment in order ¢tz determine the policy
choices that could be provided by the
emerging short takeoff and landing aircraft
technology; and '

--establish priorities fur short-haul trans-
portation systems and their related re-
search, development, and demonstration
programs based on anticipated market con-
ditions. T

Because of tha need to set priorities based

on an understznding of the user market, GAO

also recommends that the appropriate -con-
gressional committees and the other agerncies
involved reassess the Federal programs for
improving short-haul transportation.
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COMPTROLLER GENERAL'S FEDERAL SHORT TAKEOFF AND LANDING
REPORT TO THE CONGRESS TR:-NSPORT PROGRAMS--STATUS AND NEEDS
r-partment of Transportation
+ =-ional Aeronautics and Space
Administration
Department of Defense

DIGEST

Plans to fulfill national short-haul transpor-
tation objectives should be ciarified and co-
ordinated. Presently, each of several agencies
is pursuing its program based on its owa per-
ceptiocs. of present and future needs.

Two agencies--Air Force and National Aeronautics
and Space Administration--are expending about
$430 million in separate prcgrams to develop and
test short takeoff and landing transport air-
craft. Although the military need for such
aircraft is under study, the use of short take-
off and landing technology in the civil tranaspor-
tation field will require new route networksa,
close~in airports, and better ground trangpor-
tation, in-addéition to commercially feasible
short takeoff and landing aircraft znd im-
proved air traffic control procedures. HNone
A of the Federal, state or local gavernment

- agencies are making any effort to define and
assess the system elements needed for com-
ek mercially acceptable operations.
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i ‘Developing aircraft technology for the air

b transportation field while deferring assess-
] ment of the system within which it will
operzte .and -the market which it seeks to
influence has resulted. and will continue to
result, in rejection of the technology or
failure to develop other technologies more

~ acceptable to users. ) :

Rather than supporting development of the
system required for short takeoff and land-
ing aircraft operations, the Department of
Tranportation supports improved rail trans-
portation and better use of existing air
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transportation facilities as preferzed solu-
tions to the short-haul traasportation prob-
lems. In commenting on this report, however,
the Department stated that even though there
is no agreement on when or if the short take-
off and laraing aircraft technology will. be
applied, the technology is needed to provide
future policy choices. (See p. 24.)

In view of its preferred solutions and the
lack of any effort to define the system in
which the aircraft would operate, GAQO rec-
ommends that the Department of Transperta-
tion

--assess the social, economic, and jurisdic-
tional factors influencing system develop-
ment in order to determine the policy
choices that could be provided by the
emerging short takeoff and landing aircraft
technology; and

establish priorities for short-haul trans-
portation systems and their related re-
search, development, and demonstration
programs based on anticipated market con-
ditions.

Because of the need to set priorities based
on an understanding of the nuser market, GAO
also recommends thac the appropriate con-
gressional committees and the other agencies
involved reassess the Federal p:-oyrams for
improving short-haul transportation.
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CHAPTER 1

INTRODGCTION

Since 1970 Federal agencies have been studying, devel-
oping, and testing short takeoff and landing ({STOL) truinc-
po! . technology to improve commercial passenger servic: in
high-density markets and to improve and modernize military
tactical airlift capabilities. 1If pursued, these prograas
will require substantial additional Pederal resources.

Since 1955 civil aviation has b2com~ the dominate uncd:
of intercity common carrier transpert. 1In 1972, about Zou:
times the number of domestic trips in excess ¢f 100 miles
were made by air as were made by a combinaticn of 211 ather
carrier modes--rail, bus, and water. The trend froa 1235
to 1972 is shown in the schedule below.

Mode Of Transportation

For Trips Greater Than 100 Miles

) Other .
Year Auto Air Bus Rail ' (note a;
' (percent)-
1955  81.0 6.0 5.0 8.0 -
1963 78.0 10.2 4. 3.4 4.4
1967 82.0 11.4 2.2 1.6 2.8
1972 85.2 11.8 1.7 .4 «9

a/Consists of trips by water and al..o trips in which two or
more modes were used.

A 1971 Government study reported that approximately
60 percent cf all domestic air passenger movements and
80 percent of all domestic air carrier aircraft movements
covered less than 500 miles. Our analysis of data compiled
by the Civil Aercnautics Beard on domestic passenger trips
for the year ended June 1975 showed that about 40 percent
of the pasasznge- trips were for trips of less than

500 miles. Approximately half of “hese were trips of less
than 300 miies.

A major constraint to the growth of air transportation
has been airport congestion. In 1971 the cost to carriers



of aircraft terminal-area delays due to congestion was esti-~
mated at over $150 million. Without corrective action,
these costs were forecasted to increase to about $600 million
in 1980. Because of marginal profitability, the short-haul
portion ¢f air transportation was corsidered to be partic-
ularly vulrerable to these operaticnal inefficiencies.
Several Faderal agencies concerned with the congestion
problems undertook to establish a coordinated program to
develop an improved short-haul (approximately 500 miles)

air transportation system to serve high-density markets

and alleviate airpcrt congestion., A new STOL syrtem wzs
considered to be the leading contender fur this application.

Also, in 1970 the Department c¢f the Air Porce deter-
mined that it would need a new jet STOL tramnsport to modern-~
ize and replace aircraft in its tactical airlift fleet. 1In
November 1972 the Air Porce awarded contracts to two con-
tractors to design, develop, fabricate, and Zlight tes: two
prototypes each.

EXPLANATION OF STOL, RTOL,
AND CTOL CLASSIFICATIONS

Designation of tranaport aircraft as STOL, reduced
takeoff and landing (RTCL), or conventional takeoff and
landing (CTOL) indicates the field lengths that the aircraft
are designed to operate from. For the purpose of this
study, aircraft capable of operating Zrom field lengths of
1,500 to 3,000 feet are designated STOL. To achieve these
field lengths, jet aircraft must be designed to use powered-
lift concepts to augment aerodynamic lift. -Aircraft capable
of operating from field lengths of 3,000 to 5,000 feet are
referred to as RTOL. Large jet RTOL aircraft could be
developed as derivatives of existing aircraft and would not
repr-sent a major technology step from conventional jet air-~
cratt. Aircraft capable of operating from field lengths of
more than 5,000 feet are referred to ag CTOL which are the
jet transport aircraft in service today. o

The National Aeronautics and- Space‘lﬂﬁiﬁistration {NASA)
points cut that there are no generally accepted definitions
for these categories of aircraft in terms of field lengths,
eapecially for dividing the STOL and RTOL categories. The
agency suggests using the following table to explain the

- classifications.




APPROXIMATE AEROPROPULSION
CATEGORY ABBREVIATION RANGE OF FIELD TECHNIQUE
LENGTHS
Conventional CTOL Creater than
Takeoff & 5000 feet .
Landing . No
Powered
Lift
Reduced Take- RTOL
off & Landing Decreasing
from 5000 to
- 1500 feet
Short Takeoff STOL Powered
& Landing Lift




CHAPTER 2

INITIAL EFFORTS~-COORDINATED

FEDERAL ACTION (1970-73)

In 1970 and 1971 a joint Department of Transportation
and National Aeronautics and Space Administration study
group undertock a comprehensive review of problems and poli-
cies affecting civil aviation. 1/ The study concluded that
seeking solutions to the air and ground congestion problems
at major hub airports should have the highest priority,
second only to seeking solutions to the aircraft noise

problem.

The study also concluded that a new short-haul air
transportation system, separated as much as possible from the
present long-haul system, would help to relieve congestion
at existing airports, especially those in areas of high
traffic density. The study concluded that short takeoff and
landing vehicles offered great promise for the proposed new
short-haul system and was the leawi. - -~ontender for this
application.

The study noted that a STOL short-haul air transporta-
tion system would be justified economically if it could
provide better overall service to travelers (by providing
service closer to their origins or destinations and/or by
reducing terminal delays), and if the aircraft could be made
more compatible with the air traffic control, airports, and
ground feeder systems. It also pointed out that there was
a need to assure that development of all components of the
system were integrated and proceeding at a consistent pace.
(See fig. 1 for components of a STOL transportation system.)

In April 1971 the Federal Aviation Administration (FAA)
established a new Vertical/Short Takeoff and Landing Special

1/Study undertaken in response to recommendation of the
Senate Committee on Aeronautical and Space Sciences
{(90th Cong.). Results of study by Subcommittee on Advanced
Research and Technology of House Committee on Science and
Aeronautics (now the Subcommittee on Aviation and Transpor-
tation Research and Development, House Committee on Science
and Technology) were used to quide the study effort.
(H. Rept. 91-932, 91st Cong., 24 sess., Mar. 23, 1970.)
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FIGURE 1

COMPONENTS OF A STOL TRANSPORTATION SYSTEN
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Projects Office (later named the Quiet Short-haul Air Trarns-
portation System (QSATS) Office) to plan for the development
of a verticai/short takeoff and landing (V/STOL) system.

The office was to encourage industry development of V/STOL
aircraft and to provide direction for all activities related
to V/STOI. system development. Also, in September 1971 a
working group (FAA, NASA, Civil Aeronautics Board, Depart-
ment of Defense, and the Office of the Secretary of Trans-
portation) was formed to coordinate Government actions for
improving short-haul air transportation systems.

After many discussions and studies, FAA and NASA pre-
pared a plan, dated March 1973, for joint actions to develop
a V/STOL short-haul transportation system. Also, in 1973
the working group drafted a Federal plan for short-haul air
transportation improvemen:. This plan defined a coordinated
multiagency approach toward improving short-haul air trans-
portation in particular and increasing national airport
operating capacity in general. The proposed plan set forth
the following integrated Federal/public/private sector
responsibilities:

1. NASA would take the lead in providing techanology
in aerodynamics, handling gualities, propulsion,
operating systems, and avionics.

2. NASA and the Air Porce would maintain r closzse
relaticnship to insure maximum utilization of
their STOL technological programs.

3. The Office of the Secretary of Transportation
and the Urban Mass Transportation Administration
would plan for the necessary irterconnection
with other modes of transportation.

4. FAA would establish the airworthiness, operational,
and environmental requirements; operating.standards; _.
develop and provide the air traffic control systems;
and certify airport developments.

5. The Civil Aeronautics Board would establish and
regulate the economic and route structure for the
short—-haul system.

6. Evaluation of specific metropolitan sites would
be the mechanism for the direct involvement of
the public and private sectors--metropolitan
area authorities, community interest groups,
local government groups, and airlines.




A steering committee composed of prominent people in
the aviation community was organized in 1973 to provide
industry's advice and counsel to the FAA Administrator and
the working group.

Although the subject of improving the short-haul air
transportation system was extensively studied and dis-
cussed, no Federal plan for coordinated action was ever
adopted. A divergence of opinion had surfacéd concerning

‘"solutions to short-haul transportation problems. A Depart-

ment of Transportation official said that management saw
improvement of rail transportation in heavy density corri-
dors and better use of existing air transportation facili-
ties as preferred soluticns to short-~haul transportation
problems. (See ch. 3.) :



CHAPTER 3

A PARTING OF THE WAYS

(1974-76)

In 1974 the Federal Aviation Administration abolished
the Quiet Short-haul Air Transportation System Office which
had been established to provide communication between the
Federal, public, and private sectors. Since that time, each
sector has pursued its own programs to improve short-haul

transportation.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

The National Aeronautics and Space Administration has
been pursuing a program to develop technology for quiet,
short-haul short takeoff and landing jet aircraft to serve
high-density markets since 1971, NASA estimates that it will
have expended approximately $203 million from fiscal year
1971 through fiscal vear 1979 on its 5TOL program. Follow-
on efforts from 1979 through 1984 are under study.

Actual and projected funding by program activity from
fiscal year 1971 through fiscal year 1979, along with &
description of each activity, is provided as appendix I,

DEPARTMENT OF THE AIR FORCE

The Department of the Air Force is continuing its pro-
gram to evaluate STOL transport prototypes by employing two
different concepts of powered-lift. These prototypes are
being developed to demcnstrate that the aircraft can be
built at reascnable cost to deliver large payloads into
short, unimproved runways (about 2,000 feet). If successful
and cost-effective, the Air Force intends to procure STOL
aiccraft to modernize its tactical transpor: fleet.

{See p. 18.)

Contract costs through the completion of the prototype
program will be about $229 million. NASA is participating
in the Air Porce's flight testing of the prototypes, and the
Air Force will provide one or more prototypes for a NASA
flight test prograr following completion of the Air Porce
tests. (See app. I.)




PUBLIC AND PRIVATE SECTORS

With the exception of the two contractors who are
investing some of their own funds in the Air Force's proto-
types, the public and private sectors have not been willing
to invest in any segment of a civil STOL transportation -
system. Representatives for the two contractors said that
the market for civil derivatives is a long way off and that
cocordinated action is needed from the public and private
sectors to develop a STOL passenger system.

States and municipalities have projected airport devel-
opments of about $24 billion for the period from 1972 to
1990. Approximately $11.2 billion is for capital improve-~
ments at primary airports in large metropolitan areas. 11e
plans call for adding 5 new airports serving air carriers
and 35 general aviation reliever airports to serve large
metropolitan areas by 1990.

The'plaﬁs to develop additional airports and to improve
existing ones, if implemented, will postpone the need for
STOL aircraft operations.

DEPARTMENT OF TRANSPORTATION--
FEDERAL AYVIATICN ADHINISTRATION

-The PAA's efforts to ptovzde leadershlp and direction
for the muitiagency "approach to improve short-haul air
transportation, including development of the elements and
concepts for a new STOL system, ended with the abolishment
of its QSATS Office. The Department of Transportation
stated that .the office was abolished because the short-haul

-program depended upon the airlines perceiving the type of

service and the aircraft required, and that this perception
d;d not develop.

?AA considers the problems of aitport congestion to
be less argent than previously stated because of {1) the
introduction of wide-body jets, (2) the economic downturn,
and (3) the 1973-74 fuel crisis, all of which have contrib-
uted-to-a-reduced number of aircraft operations. (See T -
fig. 2.) FAA does, however, forecast an 80-percent increase
in domestif passenger enplanements over the next 10 years.

FAA reported to the Congress in 1974 that it will be
able to extend the major airports' capacity through improve-
ments to enroute and terminal air traffic control systems
that will greatly improve runway acceptance ric%es. The



FIGURE 2
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improvements will meet the mid to .2te 1980s projected
demand, provided the wake vortex 1/ problem is solved.

The FAA report noted that most of the major airports
will exceed their ground capacity before the plauned exten—----
sion of air capacity levels are reached. The airports
ground systems included terminal buildings and aircraft
boarding areas, on-airport access and parking, and off-
airport access or feeder systems. A Department of Transpor-
tation study (September 1973) found that while a number of
major airports reporting current ground access problems have
congestion away from the airport, a greater number have
internal congestion problems,

When FAA abolished its QSATS Office, it als> reduced the
priority given to STOL systems. However, staff members ara
participating in NASA's efforts to identify STOL avionics and
operating procedures and to dzvelop the information needed
to formulate STOL airworthiness certification standards.

(FAA participation is described in app. I.) FAA officials
also said that ongoing research, engineering, and development
programs will .produce an air traffic control system

capable of handling STOL operations by the mid-1980s.

DEPARTMENT OF TRANSPORTATION--
OFFICE OF THE SECRETARY ..

PR e =

An official of the Department of Transportation said
that he did not see the need for developing or implementing
a STOL short-haul system before 1990. - He pointed out that
this position is reflected in the Department of Trarnsporta-
tion's “F Prcgress Report on National Transportation Policy"
(May 1974): ... . . i

*There is generally adequate capacity in the

aviation system, although there may be pres-

sure on capacity at peak periods at a few

key airgporis. - Improved a2ir traffic control

1/Wake vortex is the violent trailing air currents gene' ated
by aircraft. 2ntrail and lateral separations between air-~
craft which are required to avoid these currents limit
runway acceptance rates and airport capacity. Use of wide
body aircraft adds to the severity of the wake vortex prob-
lem &nd could seriously inhibit the goal of increasing
airport and airway capacity.

11



systems, plus the use of larger aircraft and
improved operational scheduling should serve
to accommodate this pressure for the coming
decade. Beyond these measures, the preferred
means of accommodating increasing pressures
on airport capacity are diversion of short
trips from aviation to other modes and the
spread of aviation traffic intoc additional
existing airports, as the market nay dictate.
Better management and utilization of existing
facilities may also be accomplished through
the concentration of general aviation at
secondary airports in major metropolitan
areas and the distribution of traffic away
from peak periods."

The Dapartment of Transportation also believed that
plans for airport improvements submitted by the States and
municipalities (see p. 9) were far too ambitious because
they were based on passenger projections made before the
fuel crisis. The Department's more current projections are
46 percent lower. In addition, the Department stated that
most capacity-related development at large airports could
he avoided by making operating improvements at existing
facilities.

With regard to diverting short Erips'from aviation to
other modes, the Department of Transportation stated in its
®"1974 National Transportation Report” that:

"Amtrak's [a national Railrocad Passenger Corpo- °
ration created by the Rail Passenger Service
Act of 1970] greatest potential appears to be
in providing short-haul service in selected
high-density corridors, where the service can
compete with air and bus modes, especially
where the air and highway facilities are con~-
gested. This is particularly the case in the
Washington-New York-Boston corridor, where
rail service provides relief from increased
congestion in these modes. Amtrak®s-long~haul
rcutes would not appear to offer the same
oppertunity to reduce highuay and air
congestion, * &% **®

In September 1975 the Department of Traﬂspottation
stated that its immediate policy was to support Amtralt as an
intercity rail passenger service and to study proposala for
developing high-speed, short-haul rail service in gelected
high~-density corridors. It also stated:

12
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*Finally, special Federal assistance may be
appropriate to support development of high
speed t:ains in certain densely traveled
regions, such as the Northeast Corridor,
where improved service promises to become
economically viable and Interstate highway
and airport congestici can be alleviated by
such rail service. A substantial Federal
investment in high speed rail passenger
service, however, raises again many of the
complex issues of egqual competitive oppor-
tunity among the modes, Faderal priorities
of energy and environmental coaservation,
what corresponding changes, if any, should
be made in other Pederal transportation
investments in the corridor (i.e., highways,
airports) and the appropriate sharing of
Federal and State responsibility.”

13



CHAPTER 4
CIVIL NEED FOR JET STOL TRANSPORT

Several studies have been cenducted to determine the
feasibility and economic viability of short takecff and land-
ing systems. Some of these cast considerable doubt on the need
for STCL aircraft.

Government-sponsored studies have reported that the
commercial market for jet STOL aircraft is the short-haul
(less than 500 miles) passenger market. One study charac-
terized the market to be primarily a business travel market
that is highly concentrated among a few busy city pairs and
is relatively insensitive to total trip cast but sensitive
to door-to-door travel time. Because of this market, Fed-
eral Aviation Administration and National Aezcnautics and
Space Administration officials initially thought that air-
craft should be operated from downtown STOL-ports lccated
near the central business districts. The FAA officials now
state that new downtown STOL-ports are not feasible because
of economic and environmental considerations and, consequently,
are not likely to be developed or operational in the 1980s.

Other Government-sponsored studies have eoncluded that
a STOL system would succeed best where conventional aircraft
congestion is high and where geography or land use makes the
operation of “real-estate stingy® aircraft necessary. How-
ever, the few broad studies of existing airport facilities,
passenger demand, routes, and envircnmental problems do not
convincingly show that future savings would offset the costs
of a complete new STOL system and offer an opportunity for
profit commensurate with the risks involved. Consequently,
the need for a STOL system has not been translated into a
clear market to which public and private sectors can
respond.

A major cost element of a new STOL system would be the
costs incurred to develop and produce the aircraft. A
market of 300 to 400 production aircraft would be required
to permit recovery of the costs. Because ¢f the volume
requirement costs of research, development, and producticn
for jet STOL aircraft could only be recoverad if intercity
satellite airport services using more efficient reduced
takeoff and landing and/or conventional takeoff and landing
aircraft were not developed. A survey of existing airport
facilities showed that there were 2,00C airpcrts with runways
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of 4,000 feet or more and only 510, or abezi sne-fourth, were
being served by scheduled carriers. A further examination

of 11 metropolitan areas in the top 10 short-haul city pairs

showed that each had one or more airports wich field lengths

of 4,000 feet or more that were accessible fur use by short-

haul traffic. {App. II diagrams survey of metropolitan air-

ports in top 10 city pairs.) (Fig. 3 illustrates comparison

of direct operating costs between STOL and RTOL aircraft.)

In addition to the absence of a discernible market,
there may be other reasons for not supporting the develop-
ment of a new short-haul air transportation system. 1In
commenting on Federal subsidies, the Department of Transpor-
tation's "A Statement of National Transportation Policy"
suggests:

“(6) Where the political process determines that
a subsidy is essential to the national interest
because a particular form of transportation
serves these interests more effectively, we
should be prepared to take the next step in
order to get the full benefit of the subsidy.
This involves compatible adjustments in the
Federal support of competing modes (for example,
by way of illustration only, perhaps the discour-
agement of radially-oriented commuter roads into
metropolitan centers that compete with mass
transit or of new highways, or short haul air
traffic, competing with a subsidized high-speed
rail system in the Northeast Corridor). We
should not be inconsistent by continuing to sub-
sidize competing modes, thereby diverting traffic
away from the preferred mode and decreasing its
chances of economic self-sufficiency."

As noted in chapter 3, the Department of Transportation
concludes that improved air traffic control systems, use of
large aircraft, and improved operational scheduling could
accommodate pressures at the few key airports experiencing
congestion for the coming decade. Beyond these measures the
Department believes that a preferred means of accommodating
increasing pressures on airport capacity may be diversion of
short trips from aviation to other modes, such as improved
rail passenger service in the Northeast Corridor and the
spread of aviation traffic into additional existing
(satellite) airports as the market may dictate.

On the other hand, NASA believes that the future solu-

tion to aircraft noise and airport congestion lies in pro-
vidi-.3 STOL aircraft which can operate in a separate but
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FIGURE 3
EFFECT OF FIELD LENGTH
ON DIRECT OPERATING COSTS
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Conservetion for Shert-Houl Aircrafs,” Leogkheed Repert for NASA.AMES
February 1975, p. 52. ’ ’
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compatible traffic pattern with conventional aircraft. NASA
points out that a quiet STOL aircraft which is environmen-
tally acceptable to the community in the vicinity of air-
ports could be sufficiently attractive to bring about the
development and implementation of STOL operations independ-
ent of the States' and municipaliti<s' planned airport ;
developments. (See p. 9.) They also believe that ground
congestion at major hub airports (see p. 11) could be a
significant impetus for developing and implementing quiet
short-haul STOL aircraft operations at satellite and/or
reliever airports.

NASA believes that the existence of STOL vehicle technol-
ogy -will encourage and facilitate development of the system
needed for its application. Accordingly, NASA activities
are being paced to provide the technolojy by the early-~ to
mid-1980s that will minimize the risks of developing a com-
mercial jet STOL aircraft and permit PAN to establish stand-
ards for certificatior, noise, and operating procedures.,

17



CHAPTER 5
MILITARY NEED FOR JET STOL TRANSPORT

Under the Air Force's advanced medium short takeoff and
landing transport {AMST) program, four Jsrototypes employing
two different concepts of powered lift are being built to
determine if an advanced technology aircraft can be built
at a reasonable cost to deliver large payloads into short
(about 2,000 feet) unimproved runways. The program began
in 1972 with the intent of providing an option to modern-
ize the present tactical airlift fleet, if the technology
proved feasible and if the aircraft was cost-effective as
a replacement for existing aircraft.

A recently completed Air Force study showed that a
mixed force of AMSTs and existing aircraft would be
slightly less costly than an equal force (in terms of
average tons per day) of existing and mcdified aircraft
based on 20-year life cycle costs. The s:udy showed that
the AMST's larger acquisition costs would be offset by
its expected lower operating costs and by its higher
productivity. This small difference, however, could be
either negated or increased by uncertainties in cost data,
cost estimating methods, and in the assumptions on how the
AMST would be used. For example, the increased size of
the AMST and the complexity in its propulsive-lift system
raises doubts about the estimated savings in maintenance
man-hours per flying hour.

Although the need to support the Army is a key factor
in determining AMST cost-effectiveness, the Army is still
studying how it could use the AMST and whether it has a
need for the short takeoff and landing capability.

The Office of the Secretary of Defense-has begun an
independent evaluation of AMST cost-effectiveness which
will be completed before AMST full-scale development is
authorized. :
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CHAPTER 6
CONCLUSIONS

A short takeoff and landing short-haul air transporta-
tion system has long been discussed as a possible solution
to existing an7 forecasted constraints on the growth of air
transportatior.

The actions being taken to improve existing airport

i capacity and to develop competing rail passenger service, if
i successful, will tend to postpone the need for a STOL short-
' haul passenger system. In view of these actions and the
other alternatives available for alleviating congestion at
existing airports, the limiting factor to 'the development of
3 STOL system will continue to be the absence of a disce:n-
20le market -or need to which the public and private sectors
i can respond. ~Without a major Federal commitment to develop
i the system, we do not believe the National Aeronautics and
Space Administration's continuing efforts to reduce aircraft
manufacturers®' development risks will be sufficient induce-
ment t¢ create a market that does not appear to exist.

= “Because of the progress being made by NASA and the Air
L Force, development of jet STOL transport technclogy arpears

- to be ahead of other long-lead time system components--airports,
i - terminal facilities, routes, air traffic control, and connect-
= ing transportation. Development of these other components are
' tied to complex governmental decisions at the Federal, State,
= and local levels that have not been made and it is uncertain

‘Neither the Department of Transportation nor NASA agree
that the STCL transport technology is ahead of other system
components. The Department states that the current national
aviation system can accommodate STOL transport technalogy
today. ~Both state that the technology for a commercially
viable STOL aircraft has not been developed, and NASA believes
o it 'is the most time-critical element for developing an oper-
s ational systenm. T

o : .Although STOL transports could be used in the existing
- system, - they would not realize the full benefits of their
unique capabilities and would probably interfere with current
operations. We recogniz~, however, that the state of technol-
ogy readiness for the aircraft cannot be fully assessed until
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performance requirements are defined. However, we believe
that the aircraft's performance requirements should be based
on the system in which it is to operate.

In view of the current NASA projections for technology
readiness by the early 1980s, we believe the technical means
if not presently available could be made available, with
sufficient funding, before the other system elements are

ready. )

In our opinion, plans to fulfill the national long-term
short-haul transportation objectives should be clarified and
coordinated so that STOL aircraft technology and techniques,
as well as other short-haul transportation modes, can be )
paced and made part of a fully integrated system. Presently,
each Cf several agencies is pursuing its program based on its
own specific areas of respunsibility and perception of prescnt
and future needs. ' : '

We, therefore, proposed that the Department of Transpor-
tation clarify its position concerning the possible need for a
STOL system in accordance with its emerging policy position
recacding long~term transportation needs, constraints, and
invec'ments. We alsc sujgested that NASA reassess the scaie
and pacc of its research directly supporting the development
of a STCL system to bring it more in line with the emerging
Department position. - T D

We stated further that the Office of Management apd
Budget and the appropriate committees of the Congress should
reassess the Federal agencies' research, development, and
demunstratizn activities for improving short-haul transporta-
tion. Based on our review, we believe particular consider-
ation should be given to o .

--the relative costs and benefits of, and the long-
term potential for developing intercity rapid rail

passenger service as an altetnativeAtq.ﬂgjOI_inqgggses‘

in short-haul air transportation;

-~the relative cost and benefits of developing short-
haul intercity air services using existing airports
and aircraft technolegy as an alternative to a STOL
system; . . o )

--the investments needed to assure that the Federal
Aviation Administration's proposed increases in air
traffic capacities will be balanced by increases
in ground capacities;
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--the possible timing and amounts of Pederal rescurces
that would be needed to develop and implement a STOL
system, which in addition to aircraft technology, air
traffic control systems, and airport developnent may
include Federal-participation in the development of
production aircraft, market demonstrations, and
’ground feeder ‘systems;

--the pacing of NASA's devnlopment of jet STOL transport
technology as compared with developing other system
components--airports, roites, air traffic control,

: and ground feeder syste:s; and . .

'ﬁ--the extent to: uhich NASA's present and future §TOL
activities could be deferred, redirected, or paced

to coincide better with the Departaent of Transporta-

- --tion concepts of long-term transportation ebjectives.

LR
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CHAPTER 7
AGENCY COMMENTS AND OUR

EVALUATION AND RECOMNENDATIONS

The Department of Transportation, Nationzl Aeronautics _
and Space Administration, and Office of Management and Budget
disagreed with stat-ments in the report concerning the
(1) lack of coordination among agencies, (2) need for a new
civil short takeoff and landing aircraft and system, (3) scale
and pace of NASA STOL technology program, and (4) need to re-
assess Federal activities for improving short-haul transporta-
tion. Their comments are presented in appendixes IV, V, and
VI and are summarized below along with our evaluation.

The Director of Defense Research and Engineering did
not disagree with the recommendations insofar as they pertain
to the Department of Defense. The Director noted that (1) the
Department of Dafense must look at STOL usage from a military
requirements point of view, (2) NASA representatives are par-
ticipating in the Air Porce flight test program, and (3) al-
though designed to meet military requirements, the advanced
medium STCL transport aircraft design could be converted for
civil use if a commercial need arises for an aircraft of its

characteristics. (See app. VIL.)

LACK OF COORDINATION AMONG AGENCIES

The agencies do not agree with our statement that after
the multiagency approach was abandoned in 1974, each agency
and organization concerned with improving short-haul trans-
portation has pursued its own programs based on its perception
of present and future needs. They cite organizational arrange-
ments and other mechanisms that seek to insure coordination
and cooperation among the agencies. In summary:

--Department of Transportation believes the report

confuses the relationship of a technology program ____

with policy related to implementation of a specific
operating capability.

~-NASA states tnat excullent coordination by the Fed-
eral agencies involved in STOL programs existed
wvell before establishment of the P:deral Aviation
Administration®’s Quiet Short-haul Air Transportation
System Cfficz and has continued gince its dissclution.
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--0ffice of Management and Budg=2t, noting that the
agencias were given an opportunity to comment,
referred to various mechanisms which seek to
insure effective coordination of transportation
programs.

Our report does not imply that there is no coordina-
tion or cooperation between the agencies' research and
development staffs when they have related interests.
Cooperative efforts between the Air Force and NASA and
between FAA and NASA were evident.

The present cooperation, however, including the act-
ivities of interagency research and development coordina-
ting boards and committees and advisory councils differs
materially from that proposed and .initiated during the
period from 1970 through 1973. As discussed in chapter 2,
the former effort was an attempt by the Pederal agencies
to overcome the problenms of coordination by .developing
interagency objectives and programs based on problems and
priorities identified in the Departmant of Transportation
and NASA civil aviation research and development policy
study. The overall- obje. tive was not to implement improve-
ments, .but to define .and assess .options for improving the
short-haul-air transportation.system_so that policymakers
at -all-levels:could determine whether.the identified changes
would produce results worth- inves*ing publxc and pzivate
funds. T, s L

The former effort was:a systens approach that crossed
organizational lines and involved undertakings much broader
than ‘technology:alone. - The need for this approach was
stated . in the 1971 policy study:

-It is unlikely that STOL aircraft develowment
itself can solve the problem. Any new short-haul
.-aircraft; that must operate in the same air traffic

-3¢~ coptrol, runway, and alirport environments as long-
«-:» haul-aircraft will continue to be subject to most

= of the same delays experienced by current shgrt-

haul- aircraft.. A new short-haul system is needed

that: can function conpatibly with the long-haul

TS ﬂystel. g P

Car g s e m an
—-Ihe developlent,of such a systen, however, trans-

. cends technology alone and involves institutional

factors, -including -economic regulation. legal

structures, multiple political jurisdictions,
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changing social priorities, and complex interactions
among multiple Federal agencies.

--In the air transportation researcl and development
field, where products musc be reswonsive to public
needs and values, social and physical science con-
siderations shculd be explored simultaneocusly,
Ignoring or deferring the latter has inevitably
resulted, and will continue to result, in either
the rejection of technologies that have been
developed or the failure to develop needed technol-
ogies.

When the multiagency effort to develop 2 new short-
haul system was discontinued in 1974, the systems approach--
capable of defining and assessing options for improving the
air transportation system--was also discontinued. As a
result, NASA continues to develop STOL technology for civil
applications without supporting analyses of the institutional
factors that will determ1ne its acceptance.

If the STOL vehicle technology program-is to provide
future policy options, it should be guided by the require-
ments of the transportation system within which it will
operate and by assessments of the market which it seeks to
infiuence. This is particularly the case when - its applica-
tion depends upon decisions made by public and private sec-
tors rather than the Pederal Government.

NEED FOR NEW STOL TRANSPORTATION SYSTBH

While there is ne agreement among the agencies on when
or whether the technology will be applied, there is general -
agreement that the technology is needed to provide futute
policy choices. -

--Department of Transportation does not anticipate the
introduction of STOL aircraft into the air transpor-
tation system before 1985-~¢0 andfsees”ho-inlediate .
need to plan for such an ixvlementation. ~ It gees
STOL as only one alternative being investigated to
provide options for the longer range future. -
Although agreement exists over the need for research
and development, establishing agreexent over the
timing and extent of implcmentation ‘is more diiificult.
The future is uncertain. A ccamitment now for or
against a specific technoiogy which has not yet
matured to marketability »ould be premature.

24

T




--NASA states that interagency and in-house teanms,
advisory councils, aud others have reviewed and
endorsed its aeronautical programs, including its
STOL research program, as addressing significant
national needs. NASA states that guiet STOL air-
craft and operating technology is the most time-
critical element for potential dorestic cargo and/or
passenger -operations.

--The Office of Management and Budget does not feel
that sufficient information is available to assess
the votential of such technology. The Office states
-that while all involved agencies are hopeful that
significant technology advances will result from the
NASA and Air Force STGL programs, it would be unwise
to make ‘a premature Federal commitment to develop a
total  STOL t:ansportation system until more informa-

tzon zs avallable. Uty S

We agtee with the Depattment of Transportatlon and the
Office of Management and Budget that a new STOL transporta-
tion ‘system is only one-alternative for solving the problems
of air transportation, and that not enough information is
available to assess its potential for this application. We
also-agree that .the need.and :timing for such an application
is uncertain and ‘that-it .would be premature to make a Federal

commitment to ‘such.a system.. It is for these reasons that we

question-abandoning-the-multiagency approach to define and
assess:all the-options for-: improving short-taul air transpor-
tation, .while at :the -same time contxnu1ng to develep STOL
transport technology. :

Because of the institutional factors, the current state
of STOL-technology, and the variety of options available for
improving short-haul air transportation, we believe that a
systems approach is needed to assure mcre collaborative
efforts between. the: Federal: agencies working on various
elenents:of the national air transportation system ap2 the

‘public-and private sectors .that are expected to implement

changes’ and operate the system. The systems approach would.
also provide: a focus for the continuing evaluation of agencies’
research and develcvment efforts on the basjs of the changing
and uncertain. social and econonic conditions.

AT ST QY ..t
SCALE _AND PACE OP QASA
STOL TBCBROEGE 9 FOGRAM

- In genetalr the agencies concur with the scale and pace
of the NASA STOL technology program.
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--The Department of Transportation concurs with the
timeliness and pace of the NASA STCL technology
grogram to provide vehicle technology by the early
1980s. The Department states that since economic
viability nf a generic STOL transport design has not
yet been established, a demand does not new exist
within the private sector. However, congestion
expected to develop over the next decade could lead
to the developnent of a market, provided the airlines
are confident that an appropriate aircraft will be
available. The Department concludes that a compre-
hensive research and development program in the 1970s
is important to its ability to make policy choices in

the 1980s,

~-NASA states that it has recently completed an eval-
uation of its program and believes its scale and pace
are correct and in ccnsonance with Department of
Transportation, FAA, and Department of Defense posi-
tions and preograms. It states that guiet STOL air-
craft and operating technolog: is the most time-
critical element for potential cargo and/or pass:n-
ger operations. Ite prngram, which is aimed at -
technology read’ness by the early 1980s, recognizes
that it will tike about 7 to 10 years from technolegy
availability :o operational implementatien. Because
of this time factor, NASA and Department of Transporta-
tion state that the planned readiness of the vehisl:
technology is in consonance with Transportation's
position vis-a-vis a STOL system implementation.

-~-0ffice of Management and Budget indicates that. it
believes NASA's advanced technology program should
continue so that sufficient information can be obtained

to assess its potential.

As stated in the civil aviation research and development
policy study and subsequent studies, a civil STOL transport
requires a new short-haul air transportation system that is
separated as much as possible from, bu: compatible with, the
long-haul system if it is to realize its full benefits.

These studies also pointed out that the introducticn of a new
STOL system presents so many uncertainties that no single
participant seems capable cf taking the lead to produce the
operating system., Without some assurance that all other
elements of the system will be ready when the aircraft is
ready, no aircraft manufacturer or airlines will undertake

to implement or acquire the new vehicle technulogy when avail-

able.
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In addition, because of the less expensive alternatives
that have been suggested for alleviating congeztion at
existing airports during the next decade, the limiting factor
in the utilization of STOL technolugy will continue to be
the absence of a disceruable market.

NEED FOR REASSESSMENT OF FEDERAL

RESEARCH, DEVELOPMENT, AND DEMONSTRATION
ACTIVITIES FOR_ IMPROVING
SHORT-HAUL TRANSPORTATION

-~Department of Transportation agrees with the basic
recommendation for a reassessment of the Federal
STOL program by both the Department and NASA. The

" Department believes, however, that it is adequately
addressed in the normal research and development
process and that a special reassessment is unneces-
sary. :

,-NASA basically agrees with the intent of the recom-
Mnendat;on calling for a reassegsment of the PFederal
. agencies' research, development, and deamonstration
- activities related to STOL systems and siort-haul
.- transportation. . It believes, however, that such a
reassessment should not be made solely by considering
potential future domestic passenger “transportation,
but. must also consider the relationship, impact, and
- timeliness of NASA's regearch program tc thre AMST
- development; to sales of AMST civil cargo and/or
passenger derivatives to foreign countries; and to
guiet U.S. civil cargo operatlons.,# o

-=0ffice of Management and Budget recognizes and agrees
that NASA research and develcpment programs on STOL
. require a careful assessment of the technclogy's
potential implementation in the national transporta-
tion system. The Office of Management and Budget
- states that it will continue to reassess ¢ach agency's
.~ research and developuent and demonstration activities
... for ‘improving short-haul transportation. Purthermore,
it will continue to encourage interagency coordination
of transportation programs to insure that such programs

are productive and that limited resources are wisely
allocated.

In our opinion, agency officizis need more informatiou
~n the potential end-uses to realistically assess Pederal
programs to improve short-haul transportation. The Depart-
ment of Transportation states that a thorough understanding
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of the options and operational impacts is needed@ when the
time comes to promulgate regulations and develop operational
plans. We believe this understanding is also needed to
initiate and sustain research and development programs that
look to others, especiallv the private sector, for applica-

tion of the technology produced.

Developing aircraft technology for the air transporta-
tion field while deferring assessment of the system within
which it will operate and the market which it seeks to in-
fluence has resulted, and will continue to result, in rejec-
tion of the technoloyy or failure to develop other technolo-

gies more acceptable to users.

RECOMMENDATIONS

For the development of an integrated and balanced na-
tional transportation system, we believe the Department of
Transportation should coordinate and monitor all Pederal re-
search, development, and demonstration programs seeking to
improve segments of the national system. 1In view of its
support of improved rail transportation and better use of
existing air transportation facilities as the preferred solu-
tions to short-haul transportation ptoblens, we recuasend

taat the Department:

--Assess the social, economic, and jurisdictional
factors that will determine the policy choices to
be provided by the emergirng STOL aircraft techmo-
logy. We also believe this is necessary to deter-~

mine technology requirements.

--Establish priorities for short-haul- transportation
systems and their related research, development,
znd demonstration programs based on larket condi-

tions.

Because of the need to set priorities based on an un-
derstanding of the user market, we also recommend that the .
appropriate congressional committees, the Office of Manage-
ment and Budget, and NASA reassess Pederal programs for im-
proving short-haul transportation. .
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CHAPTER 8
SCOPE OF REVIEW

Our study of the civil short takeoff and landing traas-
portation programs included an analysis of Government-sponsored
studies and reports which examined the need for and economic
viability of a proposed STOL transportation system, a review
of Department of Transportation reports and statements
regarding airport cengestion and the need for a STOL system,
an examination of the Federal Aviation Adminjistration‘'s role
in developing a STOL system, and a survey of the National
Aeronautics and Space Administration research projects to
develop the technology for powered-lift STOL transport air-
craft.

We also discussed prospects for a STOL system and the
status of the current STOL effort with officials of the Office
of the Secretary cf Transportation, FAA, MASA, the Department
of the Air Porce, and the two contractors developing the Air
Force's STOL prototypes. We did not examine alternatives
to NASA STOL research activities or t -e extent to which the
activities could be deferred or redirected.

Our study included a review of the Air Force's advanced
medium STOL transport program and NASA's participation in
the program. A separate staff study has been issued on the
current status of the Air Force program.
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APPENDIX I . APPENDIX I

NASA STOL Technol Development Pundin
Flacal Years 1!71-;;

’ : 1976 1977-79.
Activity 1971 1972 1873 1974 1975  (note a) .(note b)  Total

BTOL aerodynamics—-—
research and tech-

nology base ’ )
actlvity $ 2,425 $ 2,329 $ 1,816 $1,755 §$ 3,200 $ 2,205 3 4,215 $ 17,9

ST0L system -
studies - 2,400 500 433 - - - 3,33

C-8 augsentor wing,
research aircraft
& flight experi-
ments 2,800 2,570 1,310 530 3s0 - - 7,563
Plight chazacter-

istics and opera- ) i ’ .
tional criteria 940 800 655 750 630 1,120 2,128 7,023

8TOL operating sys- .
tems technology 2,365 3,205 4,372 4,667 2,468 3,917 3,300 24,294
Quiet experimental .
STOL (QUESTOL) 1,150 12,200 2,968 .- - - - 16,318

Quiet propulsive

1if¢ vachnology—

ANBT experiments -

(QPLT-—ANST) - - - 750 %0 . 1,200 300 c/3,2%
Quiet propulsive

1i£t technology--

guiet 5703 re~

search sircraft

(QPLT--QSRA) - - - 11,550 7,050 11,106 2,200 32,009
Quiet clean STOL

espacrisental

engine (QCSEE) - - 1,868 §,000 _10,006 12,000 4,000 23,93
Aszonautical life . B

sclences - - 1,000 1,240 760 405 756 4,155

Research and de—
velopsent
(contractual) $ 9,680 $23,500 $14,489 ° $27,675 $25,408 331,947 316,990 3149, 689

Research and pro~
gras management

(note d) 3,810 _5,350 5,602 6,310 7,745 9,500 15,349. 53,666
Total 313!‘90 $28,850 $20,091 $33,985 $33,153 $41,447 $32,339 o/$203,355

a/Includes the transition period.

b/Because of the opportunistic natuce of research, other efforts not listed he
could be initiated ducing this time frame. ' re

c/Pepresents Air Porce-led flight tests of AMST; nothing is included for NASA-led - -
£light tests, which if undertaken could start as CISI; as 1927, .

g/upuunt‘u costs for NASA peraonnel supporting projects.
a/Daes not include FAA research and development efforts pertaining to STOL.
Source: HNational Aeronautics and Space Aduinistration.
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APPENDIX I : APPENDIX I

NASA STOL TECHNOLOGY DEVELOPMENT PROGRAM

The objective of the NASA STOL technology developﬁent
program is to provide by the mid-1980s the technology required
(1) by industry for successful development and operation of

.environmentally acceptable, economical, and safe powered-lift,

short-haul transport aircraft and (2) by Government to assure
that such aircraft will be adequately regulated.

STOL-related research efforts have been conducted by
NASA since the 1960s but following the civil aviation
research and development policy study of March 1971, NASA
expanded its efforts substantially.

NASA's total funding from fiscal year 1971 through 1979
for its present STOL technology development program is esti-
mated to be $203.4 million. As of April 30, 1976, a total of
$146.3 million has been obligated. NASA officials anticipate
that a number of its research efforts will continue through
1983-84. NASA could not supply cost data for the 1980 to 1984
time frame because its plans were not yet defined due in part
to the cpportunistic nature of the research work that will be
performed.

The actual and projected funding through fiscal year
1979 is shown on the opposite page, and a brief discussion
of each of the present activities comprising the STOL techno-
logy program follows. The funding data ard description of
the activities are based on information provided by NASA and
has not_been independently verified by us.

STOL AERODYNAMIC'S--RESEARCH AND
W“")‘mcnuo ReT) BASE ACTIVITY -

Over the past 20 yeats ‘this research actlvity has inves-

Ttigéted and identified several promising approaches for provid-

ing the powered-lift required for jet STOL aircraft. Powered-
1ift concepts .use jet propulsion system air flow to augment
the wing aerodynamic lift. 1In recent years such research

has concentrated on three powered-1ift concepts (1) the jet
augmentor wing internally blown system, (2) the externally
blown under~the-wing system, and (3) the externally blown
over-the-wing system (upper surface blowing). (See fig. 4.)
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Powered-Lift Concepts

EXTERNAL BLOWN FLAP
AUGMENTOR WING

| p——

UPPER SURFACE BLOWING

Source: Civil Aviation Research andé Development Implement-
ation Plan, March 1973, p. 42. )

Figure 4

In fiscal years 1975 and 1976, large-scale low-speed

wind tunnel and static tests will be essentially completed
on the augmentor wing and over-the-wing blown concepts.
Smaller~-scale h;gh—speed wind tunnel and analytical studies
were initjated to improve the cruise performance of transport
configurations using such STOL devices. Contracted analytical
and wind tunnel studies were also begun, aimed at reducing the
noise of the over-the-wing blown concept. ' Although no NasSA
aerodynamic studies are now directed at the under-the-wing
blown concept, initia! studies are planned in fiscal year

1976 to determine the potential of a hybrié system comblnxng
under-the-wing and over-the-wing blowing.

STOL SYSTEM STUDIES

The STOL system studies were performed to evaluate the
environmental and economic viability of STOL aircraft and to
identify the critical technology needs for developing high-
density shozt-haul air transportation systems. The reports
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included estimates of demand and comparisons of alternative
aircraft designs. The reports concluded that there was a
need for perhaps hundreds of jet STOL aircraft, sized for
about 150 passengers, primarily to relieve expected congest-
ion at the major hub airports in the mid-1980s. Summary com-—
ments on these studies and others are stated in chapter 4.

The studies also identified critical technolegy needs
that require additional research and development. These
needs were incorporated in the research and development act-
ivities described below.

C-8 AUGMENTOR WING RESEARCH AIRCRAFT

The objective of this program was to provide proof-of-
concept of the jet augmentor wing approach to powered-lift
flight. A Buffalo C-8 was modified into a jet augmentor
wing research aircraft. The flight research program evaluated
the augmentor wing aerodynamics, defined takeoff and landing
distances, climb out and descent czpabilities, and safe
operational boundaries and procedures for the aircraft.

. The proof-of-concept effort was completed in fiscal
year '1975. ' The ‘Jet augmentor wing research aircraft is now
being employed in a variety of STOL experiments under NASA's
flight characteristics and operational criteria and STOL
operating experinents activities described below.

. PLIGHT CHARACTBRISTICS

AND sznnriﬁiii CRTTB RIA - _—

NASA and FAA are participating in a long-~term effort to
developairworthiness certification. standards for powered-
1ift STOL cransports. Work on developing tentative criteria
has proceeded since the 1960s. Tentative criteria for low-
speed performance and safety margins have been formulated
from studies using the NASA tlight sinulato: for advanced
ajircrast.*-- - .

In fiscal year 1976 the C-8 jet aﬁgmentor wing research

‘aircraft will be used in "flight verificatxon' of these

tentatlve standards. )

FAA petsonnel have participated in the planning and
monitoring of flight tests. - FAA has contributed approximately
$240,000 toward the cost of conducting tests on the NASA Ames
Research Center‘'s simulation facilities and has otherwise
shared in the joint NASA/PAA project costs in the amount of
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$348,000. 1In addition, FAA has spent over $200,000 in other
activities relating to STOL flight characteristics.

Simulation and f£light research using the C-8 jet augmen-
tor wing aircraft to acquire data necessary toc revise and
extend current handling qualicies criteria for powered-lift
STOL aircraft will be completed in fiscal wear 1976. As the
Air Force's AMST and the NASA's quiat short takeoff and land-
ing research aircraft (QSRA) become available, they also will
be used in handling qualities research. .{See p. 35). NASA ex-
pects that this comprehensive data base or handling qualities
will facilitate a relatively risk-free deszgn of a powered-
lift STOL aircraft.

STOL OPERATING EXPERIMENTS

The objective of these experiments is to dewvelop avionic
and maneuvering requirements for integratirg STOL transports
into a complex enroute and terminal cortrol environment. The
unique role of STOL aircraft is to take off and land from
restricted sites, to follow steep descent and ascent flight
paths, and to perform tight turns or decelerating turns in
limited airspace. This requires developing a data base that
will define safe and efficient cperating modes and guide the
development of navxgatxon guidance and control systems.

Simulation and flxght experlments are being conducted
using a flexible, integrated, digitai avionics research
system called STOLAND. System flexibility permits experiments
to be conducted at various levels of sophistication and
complexity, which range from providing . .the pilot raw data for
‘manual flying to a capab;lity for fully auto-atir maneuvering
and landing. R VI

- T e

Succesgsful auto-atic landings have. been nade with a
STOLAND-equipped modified C-8A Buffalo, employing the augmen-
tor wing concept. A STGLAND system is also being tested on.a
DHC~6 Twin Otter alrctaft. ‘“T"j‘i

The STOL operatxng expetinents are expected to be com-~
pleted in 1977. A STOLAND system will then be.placed on NASA's
QSRA for further testing. A STOLAND system may also be
installed on one of the AMST prototypes- in order.tu study
operational aspects of automated STOL»systens on a large
powered-1lift STOL aircraft. - AL, . fa

FAA participation in the ptogra- has inclnded ptoviding
(1) a Twin Otter research aircraft, (2) an estimsted $235,000
toward modification of the research aircraft, (3) an estimated
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$400,000 to the Transportation Systems Center for visual
flight rules (VFR) non-precision approach work, (4) a modular
microwave instrument landing system (MODILS), (5) an estimated
$485,000 to upgrade and maintain the MODILS (which is also
used in other PAA activities), (6) an estimated $100,000 to
help produce STOLAND, and (7) 1 or 2 man-years in helping

NASA to initiate and design the flight experiments.

QUIET EXPERIMENTAL STOL (QUESTOL)

The objective of this program was to advance STOL tech-
nology to a point where industrv could embark on its own com-
mercial STOL projects. It was felt that this available tech-
nology would encourage manufacturers to develop aircraft which
could alleviate.congestion and noise at busy airports--the two
top priority needs identified in the joint Department of Trans-
portation and NASA civil aviation research and development
policy study. . .

To acconplish its objective, NASA planned to design,
fabricate, and extensively test two quiet experimental jet
STOL research aircraft. Costs were estimated at about $100
million.- NASA released requests for ptoposals to design the
aircraft in August 1971. "f;‘ o

Punds were inpounded ny “the Office of Hanagement and
Budget in October 1972, and RNASA canceled he program in
January 1973. The stated explanation for the cancellation
was that the QUESTOL program had a lower priority relative to

other RASA aeronautical activities and that there were uncer-

tainties in timing the 1ieed for commercial STOL aircraft jin
the 1980s. :.It _was alsc thought that NASA could use the Air
Force's ANST prototypes to develop and test STOL technology
for con-ercial applications.

Following cancellation, remanen:s of the program were
transferced to NASA‘z Quiet Propulsive Lift Technolcgy (QPLT)
progta-._::he -objective of this program was to provide, by
the 1980l¢,the ‘technolagy base required by 1ndustry for the
successful development of an environmentally zzceptable,
economical, safe, quiet, new short-haul civil air transport.
As described below, it consists of two experimental activi-
ties involving full-scale flight research using (1) the Air
Force AMST. pzototypes and (2) NASA's low-cost replacement for
the QUBSTOL,  the QSRA.

NASA officials have stated that both the QSRA and the

AMST programs have benefited from the early design data
developed in the QUESTOL progtan.
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QPLT-AMST EXPERIMENTS

In February 1973, following the cancellation of the
QUESTOL program, the Air Force and NASA signed a memorsndum
of understanding which permits NASA to participate in the
tir Force flight testing of the AMST prototypes on a
noninterference basis. This means that any NASA experiment
that would aftect cost, schedule, or perforxance ¢of the Air
Force program may not be allowed. Following completion of
its flight test activities, the USAF would provide NASA
with one or more prototypes, as mutually agreed, for a NASA-
led flight test program.

The first of the AMST prototypes, the McDonnell Douglas
YC-15, is being flight tested, and the other prototype,
Boeing’'s YC~-14, is scheduled to commence flight tests in mid-
1976. The NASA experiments tc be conducted on the prototypes
have been developed for the Air Force-ied portion of the :
testing, but are subject to the Air Porce's approval.

NASA has installed instrumentation on the ¥YC-15 to
measure noise and aerodynamic effects. The instrumentation
will be activated during Fflight tests im '1976. - NASA
instrumentation will also be empioyed during YC-14 f£flight
tests scheduled for fiscal years 1976 and 1977. NASA
instrumentation has been employed since December 1975 in
propulsion static tésts on the !c-14 nacelle and flap
hardware. ) o

It is aniicipated that, following the Ai. Porce EMST
evalvation phase, there will be a follow-on flight test
ptog:gm wherein NASA will further expand the tecnnology
data base.

QPLT-QOSRA e

RASA initiated design work on the® osna in- 1974 -as -
low-cost replacement for the canceled QUESYIOL program.
The QSRA, which employs an advanced hybrid ‘over~-the=wing - -
au: through-the-wing powered-lift concept. will permit-
proilsive~lift research with emphasis on noise :eﬂuction,
handling gualities, and terminal area operztions. -The ‘OSRA, -
however, will not provide the high-speed data ' that would
have been provided by the QUESTOL program. NASA expects to
obtain the high-speed data during its flight testing of ‘the
AMST prototypes. ‘
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The research aircraft will be a modification to a surplus
C-8A Buffalo airframe and includes new wing and nacelles and
four surplus jet engines for propulsion and lift augmentation.
Flight tests to determine the research capability of the air-
craft will begin in 1978 and be completed in 1980. After
establishing research capability, a flight experiment program
will be initiated. The amount of further modification and
testing is dependent upon the baseline flight data.

QUIET CLEAN SHORT-HAUL EXPERIMENTAL
ENGINE [{QCSEE)

The objective of the QCSEE program is to consolidate and
demonstrate by 1979 the technology needed for very guiet,
clean, and efficient propulsion systems for powered-lift,

short-haul aircraft, ° The program involves the design, fabri-
" caticn, and testing of two types of engines that can be used
for powered-lift applications--over-the-wing to achieve upper
surface blowing effects and under-the-wing for the uxternal
blown flap concept. Design of both engine versions will be
completed in fiscal year 1976; fabrication and testing of
some engine components have already begun.

The environmental technology is concer:trating on obtaining
low exhaust pollutants and meeting the Civil Aviation Reseazch
and Developaent Implementation Plan noigse goal of 95 effective
perceived noise level, in decibels (EPNGB) at 500 feet side
line distances. Recent tests of the QCSEE combustor have indi-
cat=4 Lhat difficulties may occur in meeting pollution emis-
sion goals. A NASA official said that QCSEE should achieve
its noise level goal, but only by a small margin.

NASA expects the QCSEE engine to be available afte:. 1979
for ingerting and testing new technological developmerts.

AERONAUTICAL LIFE SCIENCES

Efforts of the aeronautical life sciences projects rela-

-ting to STOL aircraft -include concern for developing ride .

quality for STOL aircraft which is equal to CTOL aircraft
and for assuring that the noise levels will be acceptable to
affected communities,

In the area of ride guality, studies have indicat=d that
the use of an onboard computer to both anticipate aircraft
motion and make the necessary adjustments can prevent a rough
ride. The computer system will be tested on a DHC-6 Twin
Otter research aircraft in 1978.
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The NASA simulatc- at Langley is being used to develop
techniques designed to accurately measure passenger accept-
ability and define ride quality boundaries. Vibration and
acceleration are being studied individually and in combi-
nation. This research will be completed in approximately 3

years.

Researci: is also being condvcted to provide acceptable
noise levels for passengers. This research will identify
how noise is trznsmitted througl the stricture of the air-
craft, how such noise can be controlled. and what the human
response will Le to the noise environm:nt. This regearch
is expected to be completed in 1980.

NASA also reports that it has improved its capability
to forecast the annoyance to communities caused by aircraft
noise such as STOL which is predominantly found 1 the low
freguency spectrum. Research has shown that STOL noise is
genecrally more annoying than CTOL noise for the same
perceived noise level.
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OFFICE OF THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20590

ASSISTANT SECRETARY
FOR ADMINISTRATION

June 10, 1976

Mr. Henry Eschwege

Director

Resources and Economic Development
. Division

U.S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Eschwege:

This is in response to the General Accounting Office (GAQ) draft
report entitled “Federal STOL Programs--Status and Needs.”

The report concludes that DOT and NASA should review their activities
in this area along with other agencies and that DOT should clarify
its position concerning the long-range need for a STOL system. GAO
also recommends that consideration be given to alternative systems,
such as inter-city rail. ‘

The Department agrees that reassessment is needed, but believes °
that 1t 1s adequately addressed in the normal R&D process and that
a special reassessment is unnecessary.

\

The Department does not agree with the basic tone of the report
believing that it confuses the relationship of a technology program
with policy related to the implementation of 3 specific operating
capability. -Specific comments on indfvidual items are contained

in the enclaosed reply, in two copies,

Sincerelv,

M’ .. W{.l e, . .
Hiliiam S. aefraifinger

Enclosure
(two coples)
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DEPARTMENT OF TRANBPORTATION REPLY

I0

GAD REPORT TO THE CONGRESS OF THE UNITED STATES

- oN

FEDERAL STOL PROGRAMS -~ STATUS AND NEEDS

DEPARTMENT OF TRANSPORTATION
HATIONAL ANRONAUTICS AMD SPACE ADMINISTRATION
SUMMARY OF GAO FINDINGS AND RECOMMENDATIONS

The General Accounting Offfce (GAD) states that a STOL skort-haul transportation
system has long Geen advocated as s possible solution to forecasted coustraints
oo the growth of air tramsportation. This Ras fostered technology programs
in HASA which contribute to the civil options and are related to the military
prototype (AMST) program. The Teport states that other zlternatives available
will tend to postpone ths nesd for a STOL short-haul passenger system, and
the limiting factor will continus to be the absence of s discerrable market
(or need) to which tha pulifc ard private sBitors can‘respond: The mspacs
states that because of the progress being made by NASA and the Air Porce,
development of jet STOL transport technology ts ahead of the DOT's development
of other long lesd-time system components-~qirports, terminal facilities,
routes, ATC sud connecting transportation. Ths ' GA0 ~ infers that each of
several agencies hss pursued its own programs since 1974 based on its own
perception of present and future needs and implies that thase programs are
non-cooperstive and aimed at signiffcantly different objectives.

The GAO recommends that (1) DOT clarify its position concerning the possible
long~range need for a STOL system in accordance with its emerging policy
position regarding long-term transportation needs, constraints, and
investments, (2) . NASA reassessthe scale and pace of its research directly
the development of-2-STOL-system with the purpose of bringing
it more in lins with the emerging DOT position, (3) other agencies and the
sppropriste comittess of tho Congress resssessthe Pederal vesearch,
development and damocnstration activities for iwproving short-haul
transportation, #nd (4) consideration be given to the long-term potential
of intercity rail posssnger service; the relative cost and benefits of
developing slternstive systems; the investments needed to assure balanced
capacities; and the owverall definition, timing, and amount of Pedersl resources
nseded to plan and fmpleaent sn integrated STOL system to coincide with the
long-torm trensportation objectives.
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SUMMARY OP DEPARTMENT OF TRANSPORTATION POSITION

We agree with the basic recommendation for a reassessment of the Federal STOL
program by Both DOT and NASA. Changing conditions of the economy, rescurce
availability, environmental concerns, etc., provide continued fmpetus for
reexamination. Such reexamination is an integral part of the R&D process

and is done regularly. A special review at this time may be tnnecessary.

We take e.xception to the basic tome of the report which is emphasized by
inappropriate characterization of the several agencies' views. Thc report
confuses the relationship of a technology program with policy related to
implementation of a specific operating capability.

It is the DOT's view that a basic market demand for short takeoff and lamiing
(STOL) transports must exist in order to support implementation of 2 system.
Since economic viability of this generic transport design has not yet been
established, a demand does not nov exist within the private sector. On the
other hand, ground congestion expected to develop over the next decade, in
several locations, couid lesd to the development of a market, provided that
the airlines are confident that an appropriate aircraft will be availabls

to operate. .

The DOT does not anticipate the introduction of STOL sircraft into the air
transportation system before 1985-1990 and sees no immedfate nsed to piesn
for such implemantation. However, the DOT concurs with the timeliness and
the pace of the NASA STOL technology program. It takes about 7 to 10 years,
from the time a given technology is avsflsble, to achieve the operaticmal
introduction of Iits application. The scheduled readiness of WASA's STOL
vehicle technology by the eaxly 1980's is in consonance with DOT's position
vis-a-vis a STOL systeam implementation.

A thorough understanding of the options and operational impacta is needed
when it becomes appropriate to promulgate regulations and develop
operacional plans. It is our understanding todsy that STOL operations
can be handled by the evolving air traffic control (ATC) system, and that
reg:lations and certification can be supported by ths results of resssrch/
develcpment, airport development, and aircraft certification programs now
being couducted within the FAA and MASA. . There will be orher Benafits,

such as reduction in hub airport ground congestion tlirough use of satellite
short-haul facilities (whethsr-new or existing) which will also be nchi.enble
vhen it 1s possible to introduce guiet, efficient new transports. A -
comprehensive RSD program in the 1970%s 1s ifmportant to the ability o mcke
policy choices in the 1980%s. An important contributicu to the decisfon

46

L g U N S

B Sy SO VD




t R

Jh

i
!

N ey
iy

E 2

17

£t

IATES

Gl 0,
gy AN
g

ALPENDIX 1V . APPENDIX IV

process is expected from the DOD operational tvalutl.m'{ of the twc prototype
military transports. We have already bemefitted, in a isimfler manner, from
our observer participation in the Canadfan STOL demonstratfon program.

The report suggests clarifying and unifying che positions of the various

agencies on STOL. STOL is today only one transportation alternative being

investigated to provide options for the longer range future. Agreement exists e
over the need for R&D. However, establishing agreement over the timing and

extent of implementation is more difficult. The future is uncertain. A

commitment ~ow for or sgainst a specific technology, which has not yet matured

to marketability would be premature.

" (See GAO note, p. 49.)

" POSITION STATEMENT

Page 1i, last paragraph: The paragraph implies that the current National
Aviation System camnot accomsodate STOL transport technology today. We
do not agree with this iwplication, nor do we agree with the statement
that STOL transport technology is abesd of othar system components. In
ouz experience, the technological basa for a commercfclly viable STOL
aircraft has yet to be established. The mflttary STOL program and
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NASA's STOL technology should help estsblish this technological base.
However, we are further afiesd fn accepting such an afrcraft into the ATC
system than the aircraft is in Becoming s quiet, fuel-efficient, and
economical transport. . )

(See GAO note, p. 49.) T

Page 111, first and ter II 8-13): The cited sections
convey the theme that, "since 1974, each sector (f.e., PAA, NASA, et al) has
pursued its own prograss to improve short-haul transportation based on its own
perception of pressnt and future needs. ..". NASA znd FAA are collaborating
in many ways, including a coutrsct study entitled “Alternative Future
Scenarios for the National Aviation System”™ (Contract No. DOT-FA=74-WA-3510).
This joint effort, which touches upon the nsture of future short-haul aviation
demand, is a contradictory example to the aforementioned GAO "theme." Alsc, .
military needs for the advanced medium STOL transport aircraft techmology.
NASA's pursuit of its STOL efforts, FAA's studies on certification criteria
and ATC advances for the future such as MLS and area navigation, are 2ll being
pursued in parallel. Whst is lscking for develoyment of s cational STOL systsa
1.: tb:f “marketplace requiremcots™ for the development of this type traasport
rcraft.

{See GAO note, p. 49.)
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On_page 12, chauge the third parsgraph to be consistent with the same.
paragraph on pags ii. We recommend referring to the most receat atatement

of policy, September 1975.

{(See GAO note.)

Tevaan ~ vt A

- . Assistant Secretary
for Systems Dmlpp-ent and Technology

- Hamdlton

-~ L T - —~

GAO note: Portions of this letter have been deleted because
they are no longer relevant to the matters discussed
in this report.- -
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NNASA ,
National Aeronautics and
Space Administration -

Washington, D.C.
20546

W , 2 LM Ve

Mr. R. W. Gutmann
Director, Procurement and
Systems Acquisition Division
U.S. Gencral Accounting Office
Washington, DC 20548

Dear Mr. Gutmann:

Thank you for the opportunity to review your proposed
report to the Congress on “"Federal STOL Programs-Status
and Needs", which was forwarded with your letter of
April 28, 1976. NASA's detailed comments, keyed to the
related page and paragraph of draft report, axe enclosed.

At a meeting held on June 14, 1976, to discuss the draft
report with members of your staff, we were asked to provide
an update of previously supplied cumulatiwve obligations

expended on the NASA £TOL programs. The requested infor-
mation is as follows: N

The estimated cumulative obligationexpended for
the NASA STOL program from FY1971 threugh aApril 30,

1976, is: :

($K)

Regsearch and Development (R&D) $109,572
Research and [Program Management] 36,737

’

If we can be of furthar assistance please let me Know.
Sipcerely, - ,

el e

Assistant Adminiatyator for
DOD and Interagendy Affairs

»
v
.

e Ml et it 1 S
L . [

} Enclosure
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COMMENTS RELATED TO THE
GAU DRAFT REPORT

TITLED

FEDERAL STOL PROGRAMS - STATUS AND NEEDS

DEPARTMENT OF TRANSPORTATION
NATIONAL AEROMAUTICS AND SPACE ADMINISTRATION
DEPARTMENT OF DEFENSE

Beginning in July 1975, NASA, at the request of the GAO,
provided historical information and detailed program data
on its short takeoff and landing (STOL) technolegy effort
in support of this GAO study. The draft report presents
this information, as it relates to NASA, in a generally
accurate and reason. 1iy complete manner in Chapter iII,
Chapter IIT and Appendix I. We believe the report should
present in similar detail the related activities of the
other Federal agencies surveyed (DOD, IIOT and FAA) and the
prograrmed total investments of private industry in the
AMST prototype program. We also belizve that the draft report
emph2sizes the scale and pace of NASA's program in relation
to the other Federal and private projrams and does not
adequately present the total Federal/industry involvement
in this area.

The draft report addresses only the U.S. military and U.S.
domestic civil needs for jet STOL aircraft and does not
recognize the significant and substantial foreign sales
potential of the AMST and its civil cargo and/or passenger
derivatives, estimated to be $8 to 12 billion including
approximately 600 to 750 military transports for foreign
countries. -It should be noted, in this regard, that FAA
certification would be required for an AMST civil deriva-
tive developed for the export market. Consequently, the
pacing requirement for the information on STOL airworthi-
nese certification criteria being develcped in the
collaborative NASA/FAA program effort may be foreign sales
of AMST civil derivatives. In addition to the direct
balance-of-payments benefits to the naticn, these export
sales would reduce the cost of the production AMST's
purchised by the U.S. military and would maintain the high
tecnnology U.S. leadership image in these foreign :sountries.
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NASA basically agrees with the intent of the recommenda-
tion in the draft report calling for a reassessment of the
Federal agencies' research, development and demonstration
activities related to STOL systems and srort-haul trans-
portation. However, we strongly believe that such a
reassessment should not be made solely by considzring
potential future domestic passenger transportation, but
must also consider the relationship, impact and timeliness
of NASA's research program to the AMST development:; to
sales . AMST civil cargo and/or passenger derivaties to
rtoreigr countries; and to quiet U.S. civil cargo operations.
The GAC draft report does not recognize this broader con-
text of the applicability of NASA's technology effort, nor
does it recognize the lead time needed to bring technology
to a sufficient level for the development and implementa~
tion of an operational, economically viable, vehicle system.
Cuzrently, the DOT does no’ foresee the introduction of a
STOL passenger aircraft into the U.S. air transportation
system before the 1985-1990 time period and, accordingly,
sees no immediate need to plan fur such implementation.
This position is totally consistent with the schedule of
NASA's research program. Our program, which is aimed at
technology readiness by the early 1980's, re~cgnizes that
it will take about 7 to 10 years from technology avail-
ability to the time when operational implementation can
be achieved. It is important to note that quiet STOL
aircraft and operating technology is the most time-
critical element for potential domestic carge and/or
rassenger operations and that, on this basis, the schedule
of NASA's program is in conronance with DOT's position.

NASA disagrees with ‘the statements and implications

in the draft report that each agency is going its separate
way, and bellsves it is extremely misleading to imply that
the 7AA's Quiet Short-Haul Air Transportation System (QSATS)
Office was the only mechanism for Federal program coordi-
nition. In fact, excellent coordination by the Federal
agencies involved in STOL programs existed wel! before the
establisghment of the QSATS office and has coutinued since
its dissclution. The research, technology ard-development
2fforts are coordinated and reviewed through a wide range
of mechanisms, including the DOD/NASA Aercnautics acd
Astronautics Coordination Board (AACB) and the RASA/FAA
Coordinating Committe A specifiic example of RASA's
continuing assessment and coordinition of its research and
technology programs is the activity related to current
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budget planning. In-house teams have been established to
identify and develop candidate programs required to sup-
port major new technology thrusts addressing significaat
national needs. The Short Haul - R/STOL team has con-
sidered and reviewed current Federal programs, agency .
positions and national policies in the process of
establishing additional technology needs to be addressed
in the future. The rationale, basic underlying approach,
technology application scenario and candidate new programs
were ‘recently reviewed and endorsed by a Research and
Technology Advisory Council Subpanel with representatives
from the DUT, FAA, DOD and the airframe, engine and air-
line industyrie:- .

In summary, NASA believes that its STOL technology program
is properly scaied, paced and in conscnance with DOT/FAA
and DOD positions and programs. The raticnale for the
NASA program considers more factors than are addressed in
the GAO draft report and NASA's effort is well coocrdinated
with other Federal agencies. It is recommended that the
GAO reassess the theme and detailed content of its draft
report in light of these facts.

Detailed camments on the draft report, keyed to page number
and paragraph, are as follows:

(See GAO note, p. 55.)

Page ii, Last Paraqraph:- NASA does not agree that the
development of jet STOL transport technology, particulary
for quiet and efficient cperations, is ahead of other
system components. We do believe that the technological
base for the development of an envirommentally acceptable,
commercially viable STOL aircraft is the most time-critical
elenent for possible STOL operational implementation, and

— “wa agree with the DUT that the technology for accepting a
STOL airecraft into the ATC system is further ahead than
the technology for the development of the aircraft.

Page iii, First Paragraph: The statement that "each of
saveral agencies 1s pursuing its own programs based on
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its own perception ~f present and future needs" is mis-
leading and a misrepresentation of what, in fact, are
well-coordinated activities. Actually, each agency is
pursuing its program as part of a family of related
activities in the context of its chartered responsibilities,
and is contlnulng its liaison ard coordination with uther
agencies.

The list of survey participants in our recently published l
Outlook f£or Aercnautics 1980-2000 study illustrates the

extent to which NASA sollc1ts the views of industry,
university .nd government leaders in formulating an overall '
perception of the future.

(See GAO note, p. 55.)

.

Page 7, Last Paragraph: The statement on "a divergance af
opinion about short-haul tranaportation® is erronecus ari
does not reflect current views. For example, Transportation
Secretary William T. Ccleman, Jr., in his April 7, 1976
testimony before the Senate \viation Subcommittee of the
Senate Committee on Commerce siid, "Bvery figure I have

ever seen indicates the most etlicient way to move people
by public transportation between cities wvhere the distance
axceads 300 niles is by air."

1 . .
[PV I+ O O I

AR
b e

(See GAO note, p. 55.)

g
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Chapter VI, Conclusions and Recomrendations: Our previous
general comments and spec:.Hc dstailed comments on the draft
report's Digest also apply to this chapter.

/C<ffiff;z)%/ > z: . L 135

Dr. ’lan Lovelace ™ Date
Aascc’ ste Administrator for
Aercnuutics and space Technology

St . portions of this lstter have been deleted because
< GAO note: they are no longer relevant to the matters dis-

E -cussed ‘in this report.
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ey EXECUTIVE OFFICE OF THE PRESIDENT |
ENTSS OFFICE OF MANAGEMENT AND BUDGET ;

e WASHINGTON, D.C. 20503

SN 1 ¢ 18

. o et e e o

Mr. Vietor L. Lowe

Director, General Government Division
United States ‘eneral Accounting Office
Washington, D. J. 20548

Dear Mr. Lowe:

The Director has asked me to respond to your letter of
April 29, 1976, requesting OMB's review and comment on
the GAO proposed report to Congress on "Federal STOL
Programs - Status and Needs."

!
b
i
!

OMB does not agree with the report's position (Chapter
III) that NASA, USAF, FAA and DOT are each pursuing
their own short-haul transportation.programs with little
regard to the activities of other agencies. ¥e note,
however, that these agencies are also being given the
opportunity to comment on the report and we will there-
fore not provide a lengthy discussion of the many
mechanisms, both past and currant, which seek to ensure
effective coordination of transportation programs.

Our broader concerns center around the specific conclusions
and recommendations contained in Chapter VI of the report.
We recognize and agree with the GAO concern that NASA's
research and development programs on STOL require a careful
assessment of the technolegy's potential implementation in
the national transportation system. At the same time, we
do not believe that the development of advanced technology
should drive a premature Federal commitment to develop and
implement the total ground and air STOL system before suf-
ficient information is available to assess the potential
of such technology. Clearly it is important to seek an __
appropriate balancing between these somewhat conflicting
objectives. At this time the environmental impact un-
certainties and technological risks of the STOL program
are significant. While all involved agencies are hopeful
that significant technological advances will result frem
the NASA and Air Force STOL programs, it would be unwise
to make a premature Federal commitment to develop a total

STOL transportation system.
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It is generally recognized by the aircraft manufacturers

and the airlines that the economic risks of implementing

a short-haul air transportation system with new aircraft

r-e substantial. Certainly the Federal Government should
take note of the fac- that prudent businessmen have zzsrious
doubts as to the ecc .mic viability of a new short-haul

STOL aircraft incorporating current technology. It would
appear to be gquite useful to more fully explore the character-
istics of these economic risks in this report.

We believ~ that the national long-term transportatica
objectives should be clearly stated and coordinated
among appropriate agencies. However, we would also
support the viewpoint that these objectives r-=t be
responsive to the dynamics of the market place.

The 0Office of Management and Budget will continue to
reassess each agency's research, development, and
demonstration activities for improving short-haul
transportation. PFurthermore, OMB will continue to
encourage interagency coordination of transportation
programs to ensure that such programs are productive
and that limited resources are wisely allocated.

Thank you for the opportunity to review and coument on
this report.

Sincerely,

iel P.
Assgociate
Economics
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DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING
WASHINGTON. D C. 2030t

7 JuL 178

Mr, R, W, Gutmann

Director, Procurement and
Systems Acquisition Division

U.S. General Accounting Office

441 G Street N. W, - Room 6915

Washingten, D. C. 20548

Dear Mr, Guiraanng

The draft repor: dated April 28, 1976, 'Federal STOL Programs -
Status and Need:' {OSD Case #4348) has been reviewed and the
following comments are forwarded,

The report makes three recommendations which are repeated for
reference in Encloaure of this letter, I have no disagreement with
the recommendations of the draft report insofar as they pertain to
the Department of Defense.

The Department of Defense must look at STOL usage from a military
requirements point of view. The DoD STOL program, the Advanced
Medium STOL Transport (AMST), is a prototype program initiated
by the Air Force and designed to:

{1) demonstrate by flight test the application of new
technology which, with minimal additional engineering
development, could provide a medium sized turbo fan
STOL transport,

— - (2) provide a low cost development option for modern-
izing the tactical airlift force with an aircraft of improved
utility and productivity,

(3) obtain visibility on costs and operational factors
associated with short field airlift performance,

-,
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(4) define STOL operational rules, safety rules, and
related design criteria,

(5) define engine and airframe characteristics which
could substantially reduce maintenance requirements.

The Air Force established a close working relationship with the
National Aeronautics and Space Administration (NASA} early in the
AMST program. A NASA representative was assigned to the Pro-
totype Program Office and NASA data requirements have continually
been incorporated in the Air Force flight test program. NASA
personnel are deeply involved with current YC-15 vehicle testing at
Edwards AFB and additional testing will be accomplished on the
YC-14 as that aircraft proceeds into flight testing later this year.

e e m = =

The Air Force AMST program will assist in identifying airframe
costs associated with STOL operations, Although the AMST is de-
signed to meet military requirements the aircraft design could be
converted for civil use if a commercial need arises for an aircraft
of its characteristics.

To date, no commitment has been made within the DoD to continue
the AMST program beyond prototype demonstiration of the flight
test vehicle. A decision to proceed with further development will
be based upon a thorcugh analysis of flight test resulta svaluated
in conjunction with a positive military requirement.

ipcerely,

N

alcolm R, C ie
Enclosure

59




APPENDIX VII APPENDIX VII '

ENCLOSURE

(1) DOT should clarify its position concerning the possible long
range need for a STOL (short takeoff and landing) system in accord-
ance with its emerging policy position regarding long term trans-
portation needs, constraints and investments. '

{2} NASA should reassess the scale and pace of its research
directly supporting the development of a STOL system with the pur-
pose of bringing it more in line with the emerging DOT position.

(3) The Office of Management and Budget and the appropriate
committees of the Congress should reassess the Federal Agencies’ }
research, development and demonstration activities for improving
short haul transportation. Consideration should be given to:

-« The long term potential of proposed plans to improve
intercity rapid rail passenger service on airport congestion
and short haul air transportation requirements;

~~ The relative cost and benefits of developing short-
haul intercity air services using existing airports and aircraft
technology as an alternate to a STOL system;

~~ The investments needed to aasure that FAA's proposed
increases in air traffic capacities will be balarced by increases

in ground capacities;

G

«~=~ The possible timing and amounts of Federal resources
that would be needed to develop and implement a2 STOL systcm,
which in addition to aircraft technology, air traffic control
systems and airport development, may include Federal partici-
pation in the development of production aircraft, market demon- ;
strations and ground feeder systems; ’ ;

~- The pacing of NASA's development of jet STOL trans- Vo
o port technology as compared with development of other system v
components, airports, routes, air traffic control and ground

feeder systems;

1

!

:

~- The extent to which NASA's present and future STOL I
activities could be deferred, redirected or paced to coincide 3
i

}

§

{

{

3

better with the Depsriment of Transportation concepts of long-
term transportation objectives,

e vt byt o

Lo dow s di,

60



A e e e e et e el

[ ——
. e e o i b s e ]

APPENDIX VIII

PRINCIPAL OFFICIALS

APPENDIX VIII

RESPONSIBLE FOR ADMINISTERING ACTIVITIES

DISCUSSED IN THIS REPORT

Tenure of Office

From

DEPARTMENT OF TRANSPORTATION

SECRETARY OF TRANSPORTATION:
Wwilliam T. Coleman, Jr. Mar. 1975

John T. Barnum (acting) Feb. 1975
Claude S. Brinegar Feb. 1973
John A. Volpe Jan. 1969

FEDERAL AVIATION ADMINISTRATION

ADMINISTRATOR:
John L. McLucas Nov. 1975
James E. Dow (acting) Apr. 1975
Alexander. P. Butterfield Mar. 1973
John H. Shaffer Mar. 1969

DEPARTMENT OF DEFENSE

SECRETARY OF DEFENSE:

ponald H. Rumsfeld Nov. 1975
James R. Schleshinger July 1973
vacant May 1973
Elliott L. Richardson Jan. 1973
Melvir R. Laird Jan. 1969

DIRECTOR, DEFENSE RESEARCH
AND ENGINEERING:
Dr. Malcolm R. Currie June 1973
Dr. John S. Foster, Jr. Oct. 1965

DEPARTMENT OF THE AIR FORCE

SECRETARY OF THE AIR FORCE:

Thomas C. Reed Jan. 1976
Vacant Nov. 1975
Dr. John L. McLucas July 1973
Dr. Robert C. Seamans, Jr. Feb. 1969
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Present

Mar. 1975
Feb. 1975
Feb. 1973

Present

Nov. 1975
Mar. 1975
Mar. 1973

Present

Nov. 1975
June 1973
May 1973
Jan. 1973

Present
June 1973

Presen*

Dec. 1975
Nov. 1975
May 1973
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APPENDIX VIII

Tenure of Office
From To
NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION
ADMINISTRATOR: o
James C. Fletcher Apr. 1971 Present
George M. Low (acting) Sept. 1970 Apr. 19871
Thomas O. Paine Oct. 1968 Sept. 1970
ASSOCIATE ADMINISTRATOR FOR -~ -
AERONAUTICS AND SPACE TECHNOLOGY.
Robert E. Smylie {(acting) July 1976 Present
Alan M. Lovelace Sept. 1974 June 1976
Bruce K. Holloway (acting) . Mar. 1974 Aug. 1974
Edwin C. Kilgore (acting) Nov. 1973 Mar. 1974
Roy P. Jackson Jan. 1972 0Oct. 1973
ASSOCIATE ADMINISTRATOR FOR
ADVANCED RESEARCH AND TECHNOLOGY
{note a):
Roy P. Jackson Nov. 1970 Jan. 1972

a/0ffice of Aeronautics and Space Technology superseded Office
of Advanced Research and Technology effective Jan. 14, 1972.
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