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Foreword

In our Nation's blceniennial year, we can ba proud
that our avlatlon system has faced and successfully
met many challenges, Today, we have a national avia-
tion system second {o none In the world in terms of
gafety, eflclency, and abllity to meet the needs of the
Amerlcan public.

Dutlng the next 100 years, there undoubtedly will be
rapld and astounding changes in transportation tech-
nology. It |s our responsibility to begin now (o ensure
that aviation, In whataver form, 100 years from today |s
as vital and Integral to soclety as s the case in 1976,

To asslst in the ob|ective of bullding a strong aviation
system, this year's fen-year plan has been revised
substantially to better focus atlentlon on tha key issues
of salety, capacily, productivily, and environmental
compatibility.

All agency planning, programming, and budgeting
shall be consistent with the plan. Actual budgetary
funding will be sublect to the standard executive and
congressional budgetary process.

%w(?..'\m,;fm

John L. MclLucas
Administrator

Introduction

Table of Contents

Chapter 1. Basis for Pollcy
Introduction ........c.0 e inns
Fundamental Policy Factors
Aflecting Aviation ..........
The Palicy Development Systam
Statement of FAA General
Policies ...................
Chapter 2, General Aviation and Air
Carrler Forecasts
Intreduction ................ ..
TheMaodels ..................
ASSUMPLONS . ...vvve i,
Eifacts of Changes in Variables
Other Forecasts ..............
Chapter 3. NAS Programs and Plans
Sectton 1. Planning Overview ............
Seclion 2. Maeting Salaty Raquirements ..
Section 3. Meeting Capacity Reguiremenis
Section 4. Productivity ..................
Saction 5. Enviranmentat Protection and
Energy Conservation .......
Appendices
Appendix A.  E&D Funding Summary
Appendix B. F&E Funding Summary
Appendix C.  Operations Funding Summary

2-1

2-2

2-3

List of Figures
Trends in Economic, Resource and
NAS Indicalors
Tha Economy and Revenue Passenger
Miles ...
The Economy and The Active General
AviationFleet .....................

11
13
14
14

13

3-7

Effect of Changes in Economic
Assumption en Qperations and
Centar Positions

Ganeral Aviation Hours Flown by
Aircralt Type .

Air Carrier |.oad Faclor and Average
Seats Assumptions ...............

FAA Towers and Total Opesations ... ..

Aircraft Operations

Percentage Contribution to Tatal
Operalions by User Category

Instrument Opetations by User
CalBgOrY .vvvviiiii i

Total Activily at FAA Centers

Tolal Flight Services

Manpower Requiremants .............

Estimated Resource Availability
Summary

Facilities and Equipment Program
Funding Summary .........o00.s.

Trust Fund Revenue History

Projected Trust Fund Activity,
FY 1977=1980 ......covvvivrenn s

Plannad Funding Distribution

Total Transportation Facilities, 1973-
1974

Causes or Related Factors Percentage
Bistribution U.S. Air Carriers, 1969~
1973

Civil Aviation Securily, U.S./Forgign Air
Carrier Hijackings ......... [

Phase of Operation Tolal Accidents
U.5. Air Carriers, 1969-1873

Phase of Operation Falal Accidents
U.8. Air Carriers, 1969-1973

Accidents, Falalities, U.S. General
Aviation, 1964-1973 ...............

Aircrall-Hours Flown, Accident Rales
U.S. Gensral Avialion, 1964-1973

Ten Most Frequanily Cited Causes/
Factors of Fatal Accidents All
OPBraliong .. ....covveriineeneens

25
26




3-15
3-16

3-17
3-18

3-18
3-20

3-21

3-22
3-23

3-24

3-25

3-26

3-27
3-28

3-29

3-30

3-31

3-33

Pilot Impairment ............0. .l
E&D Program Costs Attributablg (o
Sately
F, E&D Program Casts Attributable io
Salety
F&E Program Casls Attributable to
Safety
Opoerations Costs Attributabla ta Safely
Airport Grant Program Cosls
Attributable to Satety
Operations and Operations Dalayed as
Reporled by Four Airlines, CY 1964~
1974

NASCOM Delay Summary
Number of Revenue Landings—
Domastic Schaduled Service,
Twelve At Carriers .. ...............
Estimated Ranking of High Delay
Airports for CY 1968 Air Carrier
Delays of 240 Airgorts with FAA
Towers and Receiving Scheduled Air
Carrigr Service
Estirnated Ranking of High Delay
Airports far CY 1969 Air Carnrier
Pelays of 251 Airports with FAA
Towers and Recaiving Scheduled Air
Carrier Service
Estimated Ranking of 25 High Detay
Airpons for Calendar Year 1973 ,....
Access/Egress/Landside Limitalions .. .
Major Measuras of Air Traffic Activily at
FAA Facilities {En route Centers), by
Aviation Category—Catendar Year,
1965-1875
Major Measures ol Air Traffic Activity at
FAA Fagilities (Towers), by Aviation
Calagory—Calendar Years, 1965~
1975 . e
Major Measures af Air Tralfic Activity al
FAA Facilities (Instrument Oparations
at Towers, RAPCONS, and
RATCCS), by Aviation Category—
Calendar Year, 1965-1875 .,,......
Total Aircraft Cperalions at Airparts with
FAA Traffic Control Service
Instrument Operations at Airperts with
FAA Traffic Control Service
IFR Aircraft Handled by FAA Air Route
Teaffie Control Centers

35

40

1

42
43
43

3-34

3-35

3-36

3-37
3-38
339
3-40

34

342

3-43

3-44

3-45

3-46

3-47

348

3-49
3-50

3-51

3-52

3-53

NASCOM Causal Summary of Delays
(System-Wide), 1972, 1973 and 1974

Chicago, lll., ORD Scheduled
Oparations by Hour, Friday-May 2,
1975

WashingtonBallimere, D. C., Md., Va.

RCA, Scheduled Operations hy MHour,

Friday-May 2, 1975 ...............
U.8. Census Population Projections,
1970-2000 ...,
Poputation Age Distibution Nationwide
1970, 1980, 1930 (Series D)
Capacity Measure of National Aviation
System
Passenger Modes of Graund
Transportation
Average Ground and Air Travel Times
for Short, Medium and Long-Haul
Trips, Summer 1972 ...............
1972 Vehicla Traval Time in Minutes,
Sherl-Haul Markets under 500 Miles
1972 Vehicle Travel Time in Minutes,
Medlivm-Haul Markels 500 1o 1,000
Milas
1972 Vehicle Travel Tima in Minutes,
Long-Haul Markats over 1,000 Miles
Cumulative Qistridution of 1he Departing
Percent of Passengers and Visilors
Arriving at the Airport belore Flight
Time
Flow of Departing Passengers and their
Visitors Flow through the Terminal
Parcentage of Departing Passengers
and Visitors which Enter Each Airport
Sarvice Function
Nurmber of Time Intervals Required 10
Praceed through Airpon Servica
Functions for Departing Passengers
and Visitors
Rurway Capacity—-Eleven Airporls ... .
Local Origing of Air Passengers in
Solecled Cities ...................
Most Frequent Reasons Given lor nol
Riding the Rapid to the Airport,
Cleveland (PONYA Survey, Oclober
71 e
Possible Appiications of UG3RD
Improvemenis
City Pair Passenger Trips .. ..

44

45

45
45
45
46
47

48

49

50
50

50

51

52
52

53

54
55

3-54
3-55
3-56
3-57
3.58
3-59

3-60
3-61

Grants tssued lor Planning

Purposes, FY 1971-1975. .. ..... ... 55
E&D Program Cests Attributable lo

CapacHY .o 58
F&E Program Cosis Attributabla 1o

Capacity ... 59
Operations Costs Atrributable to

CapACHY ...oovvrvieiiii i 59

Airport Grant Program Cosls
Attributable 1o Capacily
Productivity Trentis—Federal Sector ... 60
Praductivity Trends—Civilian Agencies 61

Participating Organizations and Qutput

Measures ........ooiiiiiii e 61
Productivity Trands—Transpariation

AQENCIES . ... 62
Productivity Trenas—FAA ... ..000 L. 62
Causal Factors Aflecting Productivity

Change ....ovovviiirininrecinarias 62
Cutpul Measures ............cooenun. 63
Produclivity Impacts on FAA Stafling .. 64
Work Ferce by Majar Occupational

GIOUPS  «ovveian e 64
E&D Program Costs Attributable to

Productivity ..., 7
F&E Program Cosis Altributabla 1o

Pioductivity ... 72
Operations Cosis Atiributable to

Productivity ...... ..oy 72
Airerah Noise Abatement Program

Elements ................ e 74
Noise Reduclion and Contral ......... 75
Program Elements—HAPP ............ 77
Air Pallwion Reduction and Control ... 77
Airport Envirans-Land Uses and

Construction Measures ............ 78

LS. Domestic Civil Aviation Fuel
Cansumpdion, FY 1973 and FY 1875 79
FAA 7.Pgint Jal Fuel Conservation

Pragram._ ..o iiiii s 78
Program Cosis Atiributable 1g
Environment ., ... &

APPENDIX A--Enginesering and Developpmant Pro-
gram Plan

APPENDIX B—F&E Funding Summary

APPENDIX C—Qparations Funding Summary

P e

i, At e £ A |




Introduction

In this documant ara summarized the Federal
Aviation Administration’s plans for the devetopment
of the National Aviation Systern (NAS) over the next
ten years. it has been prepared for two purposes:

-=To advise the aviation community of FAA's

currant activities.

—To provide a basis for dialogue between the

EAAQ and industry regarding the (uture of the

This edition cortains the latest varsion of infarma-
tion presented in pravious documents, such as a
discussion of fundamental policy factors aflecting
aviation (Chapter 1) and a review of avialion tore-
casls (Chapter 2).

In Chaptar 3, several challenges lo aviation are
covared in considerable deTam,

—Meeting Safety Requirements

—Meeting Capacity Requirements

—increasing FAA Productivity

—Environmenial Prolection and Energy Conserva-

tion

In Chapter 3, also, estimales of future funding for
salely, capacity, productivity, and environment are
presenied. These estimales should not be used as
budgeting guides; they are no more lhan an attempt
to assign funds in reasonable proportion to meet
needs expressed in broad FAA priarities. Such
assignmenis are frequently a matter of judgmeni,
bacause a program that one person might consider
to be primarily concerned with safely might agually
wall be considered by another to be principally a
contributor to meeting capacily requirements or 1o
increasing productivity. Consequently, the funding
breakout is not intended to govern agency use of
funds nor to steer future budgets toward greater
funding for capacity, produclivity, or any othar
spacific area. Such future decisions must and will be
based on the priaritias thal exist when the decisions
are made. This new breakout, however, [ocuses
attention on program pay-ofls ana related trade-ofls

and is intended to stimulate substantive discussion
ragarding overall system priorilies.

The estimated allocation of funds for salely, ca-
pacity, productivity, environment, and energy ab-
sorbs all but about two parcent of the tolal FAA
budget. This remaining percentage will be used for
the National Capital airporls and some adminisiralive
and training functions that were not assigned under
the major headings.

Safety
Most funds are allocated 1o safety programs,

since promoting avialion safely is the primary func-

Wmmw%m
& pul include establishment of faciilies and equip-

ment, aircralt separation functions, medical activi-
lies, flight standards activities, and other safety-

oriented pregrams.

Capacity

Capacity funds are generally idenlified as those
funds required !0 keep the i

GARAGUY -Oi—thefiis
ahead of aviglion growth. Thus, funds allocated 1o

mesting capacily requirements will be applied to
these items thal increase airport operaling areas
and airspaca elficiency. Improvements to existing air
traffic facilities, procedures, radars, and communica-
lions are included in this category.
Productivity

Programs to be funded in this categary afre
concernad with ingreasin yity in light
standards and facilily mantenance aclivitias. in
addition, they will provide ncreased automanaen lor
terminal and enroula tratlic control lacilities and
flight service stations. Initially, a relatively small
amount is allocated to Iraffic conlrol proguctivity
bacause much of tha aulomation aclivity is stiil in the
engineering and development phase, and, tharefors,
does not require large investments. The allocation
increases as implamentation invastmanis ara mace
for automated facilities.

Environment and Energy

The funds identified as being allocaled to the
anvirenmental and energy areas include Airport

Pianning and Development funds plus those needed
for salaries of government personnal and for con-
tractual efforis underway or plannad in the Office of
Ervironmental Quality. The percentage of the tolal
budget applied lo this calegory could rise signifi-
cantly if new legislation creates a greater emphasis
on meeting environmental or energy conservation
needs.

The discussion af the challenges 1o be mat is
organized lo provide: (1) significant historical back-
ground, (2} current aclivity, and {3) planned pro-
grams. Since there is much commonality ameng
program objectives, it was decided to permil some
repetition in the text as well as in tha figures so that
the reader could proceed through the document
without being forced to reler frequently lo distant
chaplers or figures.

Following Chapter 3 are appendices containing
figures depicting FAA plans along familiar program
lines. This section may be used lor quick program
referance. The ligures are the sum total of all
program funding discussed in preceding chapters.

Throughout this document, laglual material and
alternative considerations are presented candidly
and clearly. Constructive reaction from all segments
of tha aviation industry will ba welcomed.

This document supersedas Order 1000.27, Ap-
pendices 1 and 2, lthe Natianai Aviation System
Policy Summary and the National Aviation System
Pian.
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1. INTRCDUCTION.

The averall basls for avlation policy is conlained in the
saveral statules pertaining lo aviation, of which the
Faderal Avlation Act of 1958 is of primary importance.
G mportant gocuments provide bread policy
guidance for the Federal Aviation Administration:

. "Statement of Intarnational Air Transportation Policy

of the U.S.," by the Prasident, June 22, 1970.

« “AProgress Report on Natlonal Transportation Pol-

icy," by the Secretary of Transportalion, May 1974,

“A Statement of National Transportation Policy,” by
the Secretary of Transportation, September 1975,

Both presentations set forth broad policy considera-
tions that underlie the Federal Government's re-
sponse to the Nation's transponiation needs. Aviation
has been, and will continue to be, a rapidly changing
Industry and torm of transportation. Past efforts lo
raspond 1o these changes in an efficient and timely
manner have lefl much to be desired, A more realistic
approach 1o policy determination can be effected
through timely resolution of issues facing aviation
today. There are saveral key policy factors affecting
the National Aviation System upon which the aviation
community must focus,

2. FACTORS AFFECTING AVIATION POLICY.

8. The Consultation Process, Allhough FAA deci-
sions are ultimately made by the Adminisirator, it has
heean and wili continue to be FAA's practice to encour-
age pre-decision commenlt from those concarnad,
Including user groups, the Congress, Federal, Stale,
and local governments, special interest groups (such
as those concerned with energy and with the environ-
mant), and the public. It is planned to expand consul-
tation on specific policles in the future to the maximum
gxtent practicable. This may well complicate the de-
tarmination of policies if those consulted have widely
divergent views, bu! it seems certain that the policles
finally established will be better as the rasuit of the
policymakers' having examined all sides of the Issues
Invelived.

b. Environmental Considerations. A factor of
growing importance in its effects on aviation poficy is
the need o assess the environmantal impact of

TSI BB o s S e L

CHAPTER 1,
Basis for Policy

proposed changes In the Nationa! Aviation System
(NAS). Thae National Environmental Palicy Act (NEPA)
of 1969, the Airpott and Alrway Dovelopment Act of
1970, and tho Noise Control Acl of 1972 have made it
clear that positive aclions must ha taken to make sure
fhat NAS “improvements” do not, in fact, have an
adverss effect on the environment. This subject is
discussed in Sectian 5 of Chapler 3.

c. New Federalism,

{1) The fundamental pramise of New Federalism is
that the Federal Government should net place itself in
the position of telling the peopls, through the state
and lacat governments, how Lheir needs are best
served, Further, decision-making should be con-
ducted at the level of govemment closest to the
problem at hand.

(2) Within the FAA, the principle of New Federalism
has manitfasted itself most recenlly in 1975 lagislative
proposals for the airpori development aid program.
Beyond airport development are policy factars such
as environmental issues on nolsa and airport curfews.
State and local authorities are taking active steps to
protect their local populace from excessive aircrafl
noise. These aclions by non-Federal entities raise
basic questions regarding the proper role of the
Federal Governmant to promote and protect interstate
commerce without unduly reslricting valid local con-
cems. Sevaeral basic questions must be resolved:

—What is the continued proper Federal role in
aviation development?

—What currant Federal aviation functions can besl
be taken over or administerad by stata and local
authorities?

—How does the existing Federal/Stale relationship
in aviation matters compare {o what is needed in
the future?

(3) At prasent, the area of concarn seems to be
ralated solely to the question of airport development
rather than the full range of ramificalions of Mew
Fedoralism. Failure to resolve these Issues could
have the most serious consequences for aviation and
it Is clear that all protaganists must become involved,
not just the FAA and othars in the Federal establish-
mant,

4. Usor Charges (Cost Allocation).

(1) For almost 30 years, the Federal Government
has altempted to lighlen the burden of aviation system
cosls borne by the general taxpayers by proposing
that users of the NAS be charged equitably for
sarvices received, The Aliport and Airway Deyalop-
meni Al nf 1970 Qrovldad Tgr Tnancing of improve-
ments through additional tax lavies gn users of the
system. In addition, the 1970 acl direcled the Secre-
ary ol [ransportation {o:

—Datermine the costs of the Federal Airporl and

Airway System

—Determing how these cosls shouli be allocated
amoeng Ihe usets.

—Recommend equitable ways of recovering thesa
cosls.

{?) The Cast Allecation Study, submitted to Con-

gress in Septembar of 1973, found that:

—The costs should be allocated in about the follow-
ing relationships: 60 parcent to air carriers, 30
patcent to genaral aviation, and 20 percant ta the
public sector (o support military and Governmaent
flying).

-~The present tax structure recovers about 55
parcent of {otal Federal costs from the nan-public
users {compared with 80 percenl that should be
racovered).

-=The largest short-fall in 1ax recovery is in the
general aviation sector. Only about 20 percent of
the costs assigned to general aviation are being
racovered Lhrough user faxes.

(3) FAA policy will continue to be directed toward
ihe equitable collection of costs fram users, though
there Is no present consansus on how this can be
achieved,

e, The Possibility of Constralned Growth.

(1) It is expected that aviation activity in general wil
continue to grow over the next 10 years, but not as
rapidly as it did aver the past 10. It is not beligved that
technology will creals quantum jumps in NAS capacity
and airine profitability as it has In the past; gains are
axpected to be modest. Further, much of the gain in




capaclly of major airports thal it was once believed
could be achieved by banning general aviation from
them has already been used up. In a rec of

WMWEMG
eneral aviation accounted Ior only 24 percent of
aﬂﬁgﬁﬁﬁ&ﬁmﬁo‘rﬁmﬁrwmﬁrﬁl
avl ted for 75 percent of tolal operations
f;lt all FAA-towerar? airports. It is presently forecast
that, hy 1985 national general aviation activity will
climb to 81 percent of total gperations at towered
aliports, but will drop to 21 percent of total operations
at the 25 |ar {1l ;

{2) In the New York area, for example, La Guardia
Airpon! has displayed the following trand in activily as
measured in terms of the percentage of total activity:

Meanwhile, the large, adjacent all-G.A. Teterboro,
New Jersey Alrport was similarly showing declines in
activity from 265,679 operations In 1965, 1o 208,772
oparations in 1973,

{3) Inspection of ggneral aviation activity shows that
it s shifting In two ways. First, ali general aviation is

WWHNM (as
as evidenced by the La Guardia Airport statistics):
and second, recreation and irinlcg activity is being
pushed out net; irparts by rising

515 _ol_opetations and malntenance, which, genes-
aaki busi and comparale Intet-
ast_can _abgorb, This hypothesis is confirmed by

Boking at a fullher breakdown of Teterboro activity.
Local activity dropped from 60 percent of all activity in
1965 to 22 percent in 1973. Thase figures do not
tepresent Isolated instances. but Instead depict a
nalional trend. in effect, the system, either by vinure
ol operational (safely related) requirements or by
basic economles has constrained the nature of market

demand by causing a shift of recreation and irainin
intereats ir
aviation_airports to the jegs costly, less opartalignally

resTricled rural areas. This trend in tuen has influenced
the n ng of U.S. airporis from 6,426 in 1960
to 12,700 In 19875. In view of heightening environmen-
tal concems and spiralling costs of new airport con-
siruction, this or any other source of relief may not be
maintained.

{4) Given these problems, EAA and the avialion
eoramunity must explore the Enssibili% that in the long
term, it may nol_be leasible (0 conlinue_tncreasing
wm“—wﬁ—n—m—‘ Bpacity_Jo_agcommodals unconistramed
growth in demand withoul degrading salely, Af pres-

: =y fmerincraasing
delays because of excassive scheduling into key hub
airports even though FAA has utilized improved tech-
nology and operational procedures 1o minimize such

delays. Sama_posiul s as peakload

pricin ir d_curfew regulations as
potentially leasible methods to reskict or snift de-
mand. Some difficult questions need lo be answered:
—Should the Federal Govamment continue an ac-
tive policy of promotion of aviation, expecially
general avialion?
~—Should mare effective policies be adopled to shift
demand of airlines to off-peak hours and general
aviation away from major hub aimors?

3. THE POLICY DEVELOPMENT SYSTEM.

The FAA hps recantiy-stadod todevalon a pocess[o
he called the FAA Poli System, This

praposed system is intended to ansure that future
paolicies will be established in an orderly fashion, with
thase persans creating any policy fully aware of the
available alternatives and af tha probable effects of
the policy. It will qantain tha follgwingke-alamanis:

—Base-Case Woark, which will include ongoing de-
terminations of future system capability based on
projections of current capability guided by major
policy factors.

—Alternative Future Scenarios, which will be poten-
tial world scenarios within which the NAS might
be required to function. Concomitantly, NAS ca-
pabililies that would ba required within each of
these scenarios wili be identified.

—Policy Alternatives Development, which will com-
pare fulure polential needs of projected capabil-
ity. The intent will be to surface potential future
system deliciencies tar enough in advance so
that system needs can be anticipated and met.
Alternalive policies can then be developed lor
further analysis-—still far in advance of decision-
making time.

—A National Aviatfon System Madel, which will
provide an analytical tool to aid the FAA in
evaluating alternalive policy determinations. This
concept, the Isasibilily stage of which Is being
investigated, will provide a computer-based
madel capable of determining the impacts of

candidate policy aclions on ail elements of the
N

—Policy/Plan Interface. As policy decisions ara
made, they will be translated inta aclions or
regulatory plans for the FAA and aviation com-
munity.

Statemenl of FAA General Pollcles

Based upon legislation, Presidential guldance, and
Deparimental direction, the FAA has a broad range of
ganeral policles geverning its major areas of responsi-
bility. These policles are a reflection of Secretarial
policy statements which are issued from time to time.

The most recenl major issuance was the Statement
of Nati j icy by the Secremafy of
Transportation in Saptember 1975, While (his docu-
ment contains a Stalement of National Transportation
Policy, it should ba noted that Secretary Coleman re-
marked, "Since policy formulation is a conlinuing proc-
ess, the positions presented here are preliminary and
may be amended and refined as we learn from experi-
ence and listen fo your views, Also, no transporation
policy statement may be fully implemented unless it
has the full support of the Cangress, Federal and State
public officials, shippers, consumers, the industry and
other concerned cilizens. Thus, we invite and urge your
criticisms and comments, In fact, your views ara most
nacessary because a living, national iransportation pol-
icy must reflect an evolving consensus of what the
American people want and expect from their transpor-
tation syslem.” P igrlti ined {
dog! hich £ d below.

Consistan! with general transportation policy princi-
ples, the Administralion is formulating an aviation
policy thal will serve as a basis for coordination
among Executive Branch agencias, for advocacy be-
fore the Civil Aeronautics Board {CAB) and in the
submission of Administration legislative proposals to
the Congrass. Our aviation policy initlatives include
both domestic and international issues.

Domestlc Air Polley Priorities:

d Maintain avialion's excellent safety record, en-
hance existing safety regulalions, drop unneces-
sary ragulations and continue to upgrade the air
traffic conirol system 1o teflect the npeds of
dilfarent users;

d Reform the air aconomic regulatory structure
through increased pricing flaxibility, seme libarali-
zation of entry and exit policy over a transilional
periad, prevent anticompetitive practices and
expedite administrative processes. (We have




proposed permitling air carriers to lower prices
without regulatory interference to the direct casl
level, permilting some upward price flaxibilily sub-
ject to supervision by the CAB. Our aniry propos-
als will free carriers from cumbersome certilicate
rasiriclions, permit some sensible expansion by
existing firms into new markets and encourage
some hew entranis);

d Take measures to foster more afficient use of
fual, consistent with the national objactivas of fuel
conservation and market allocation of enargy
resoutces. {(We have recommended to the CAB a
temparary fuel-cost pass-through. Qver the long
tarm, the increase of load factors from 55 percent
lo 65 percent will promote more efficient use of
fuel, The Federal Aviation Administration will
continug to stress conservation measures.);

¢ Strengthen the financial viability of the carriers
thereby enabling them to provide reliable long-
haul trunk fine service between major cities, as-
sure adequata service to smaller communities and
enable healthy competilich between aificient car-
riers, permilting them to earn a reasonable rate of
relurn on capital;

d Improve the equity of he airponts and airways
user charge system;

d Improve airport planning consistent with ragional
land use planning, projected capacity require-
ments nationwide, fairmass among State and
metiropolitan areas and environmental protection
{such as noise abatament);

d Recognize and support the devalopment of gen-
aral aviation, consistant with the need lor it to pay
its own way o the extent appropriate,

Internaticnal Air Polley Prioritles:

d Seek a more rational Infernational route structure
to snhance economic viability; maximize fuel affi-
ciency and minimize adverse enviranmental im-
pact; develop improved domaslic-international
route system integralion and establish the relative
roles of scheduled and charter service. (For
axample, we will assess the relative merits of an
air policy for intarnational service In which a few
L.S. carrlers provide most ot our intarnational
sarvice in comparison to & sysiam In which U.S,
International carriers would be encouraged 1o have
domestic roules and present domestic trunk line
carriers to acquire international routas with feeder
sarvice behind major gateways, or variants of the

foregoing.);

d Promate & strong U.S, flag carrier system
through an affirmative action program to reprae-
sent U.S. foreign and commercial policy inlerasts
belore international bodies and to protast vigor-
ously anticompetitiva and discriminatory prac-
tices by subsidized foreign carriers;

d Seek fare structures that permit efficient, unsub-

sidized U.S. air carriers to earn a reasonable

return on investment in order to alract capital
fram the private sector and to pravide job oppor-
funilies;

Facllitate efforts by the U.S. alframe and angine

manufacturing industry to maintain its leading

role in international aviation,

Thasq policles_are mare specifically reflected in the
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Alrports
The TAA will cancentrate on increasing the capacity

of exlsling airports in accordange with official FAA

forecasts of activity. This will inctude ground passen-

ger handiing and the roles of multiple alrpors which

sorve a given metropolitan area, Proposals for major

gewj airports will ba considered on a case-by-case
asis.

Because public ownership pravides greater assur-
ance that an airport will remain avallable for use, it is
agency policy to encourage public acquisition of air-
ports which are privately-ownad bul which are in-
cluded In the natichal system of airpons. It is also
agency policy to promote [oint civil/military use of
aiports whanevar faasible. Except for the Federally-
owned Metropolitan Washinglon airporls (Washingion
National and Dulles), it is agency policy that initiation
of alrport development projecls be the responsibility of
the appropriate alrport aulhority of the local commu-
nity. Further, it is FAA's policy to allard maximum
el

2

{lexibility to state and Tocal judsdicionsda dalarinin
alrpert_nesds and_decide fingnclal investments con-
isteni with the need for d natiohal

=

afce 1o communms undenaki

,ﬁ._____ﬂﬂ.iﬂﬂ—alﬂﬂﬂ_m
~teveTSEmant of airperts. To Ihis end, FAA adminisfars

-In-aid programs, It is the policy of FAA to
provide leadership at the national level In airport

planning and development and to deyglop advisory

informalion regarding airport location, lan

mmmmﬁﬁumw
poliey—to- develop andt ent design standards
and criteria for airport development projects consist-

ent with the nead for nalional standardization and for
purposes of safety.

The agency will promole a continuous planning
process at the state and local levels to insura airpor
planning Is responsive to changing conditions and
inctuded as a part of local comprehensive planning.

The airport has a considerable environmental im-
pact on the surrounding area it serves, and FAA takes
an active rels In reducing the side effects of enviran:
mantal pollution caused by alrport operation. Further,
the FAA encourages the Invalvement of ocal citizens
and their elected officials in airport development proj-
acts so that the projects respond positively ta local
anvironmental considerations.

FAA policies will ba adjusted as required to conform
with appropriate airport legisiation as it Is signed into
law.

Ragulatory
The Federal Aviation Act of 1958, as amended,
provides for the requlation of air commerce in such a
mannsr as to best promota ils development and
safety, without degrading the environment. Safety
must be cansidered in all decislons regarding use of
the navigable airspace, air traltic ulas and installation
of air navigation lacilities. The problem of balancing
safety requirements with the need for efficlent use of
the airspace and with economic impacts is one recog-
nized by the agency. On thase matters, it is FAA
policy fo achieve a level of safely which is a reasona-
ble balance with the cost and elficiency of air com-
maerce. The agancys ragulatosyfyactions are hroken
inlo five major_areas: rulemaking, cefliffcation, syf-

VEITATEIMA_inspection, comp! -

mem"'a'. nd accident invastigation.

On rufe making, it 15 agency policy:

. To recognize the primary right of an individual lo
incur personal risk bul to limit that right when it
creates risk lor others,

2. To regulate anly o the exten! necessary 1o protect
tha public interast.

3. To regulate in a manner which recognizes the
need for efficient allacalion of public resources and
the naed lo minimize economic burden on users,

4. To allord all interested persons the opportunity o
participale in rule making.

5, To aclively implament necessary rules belore ac-
tual incidents ocour.

To ensure that pertinent rules, regulations and
minimum standards are met, the aponcy has estab-
lished a cerlification process. Certilicates, approvals,

—



and ralings for perscnnel, operatars, agencies, pro-
ducts, parts, facililies, practices, methods, and proce-
dures are issued by the agency to insuré sale system
operation.

According to FAA policy, all aperations conducted
under the terms of any certificate issued by FAA shall
be conducted so as to continuously comply with the
rules, regulations, and standards under which the
certificate was issued. To insure that this is done, FAA
maintains an Inspection force which monitars systemn
opsration in order 1o Insure that compliance Is baing
accomplished; if operators, et al, fail to comply with
rules, regulations and standards, the agency will im-
pose civil penalties on the offenders.

While the primary respansibility for accident investi-
gation rests with the National Transporation Safety
Board (NTSB), FAA assists the Board through inter-
agency agreement by making investigations of aircrait
accidents and reporting condilions and circumstances
to the Board. Neither the Administrator nor his repre-
sentativas, however, shall participate in lhe NTSB
datermination of prabable cause,

Airspace Control and Utilization

According to the Fedaeral Aviation Act of 1958, FAA
has the responsibility for management of the alrspace
In the Uniled States. The legislative mandate includes
responsibility for allocation and elflicient utitization of
airspace; daveloping, establishing, operating, and
maintaining 8 common system of navigation; provid-
ing alr navigation and air traffic control services; and
establishing aircraft and airmen requirements for op-
oration within the system. To permit the Administrator
of the FAA to accomplish the purposes and abjectives
of Title lll, Alrspace Control and Utilization, and Title
X, Securily Control of Air Traffic, of the FAA Act,
Executive Order No. 10854 aextended application of
the Act to those areas of land or water oulside the
Unitad States and the ovarlying airspace theraof over
or in which the Federal government of the United
Stales, under international treaty, agreemont or other
lawful arrangement, has appropriate jurisdiction or
control.

FAA alternpts to regulate airspace control only as it
is needed to promote sale and efficiont movemaent of
alreraft. This In turn, should help to provide freedom of
transit through the airspace with minlmum restrictions.
There are three basic constraints on the airspace
available lor civil use; safely, national security, and
environmental considerations, therefore, the agency
trios to keep the amount of unusable airspace to a
minimum, In this respect, the agency will take all
practical aclion it can fo preveni erectfon of obstiug-

lions which constitute hazards to aircraft or which
jeopardize Federal, Stale, or local Investments in
avialion facilittes. FAA also works with ihe Deparimant
of Delense lo keep natfonal airspace restricted 1o
military purposes to a minimum, Environmental con-
sideralions include nolse abatement routing and air-
space use restrictions.

Alr traific control Is required principally to ensura the
safe and efficient flow of traffic and it is the policy of
FAA o ulilize a ground based system of air traffic
control 1o provide required services. In providing this
setvica It is agency policy to provide the minimum
degree of control required to accomplish that end;
however, FAA musl require certain airmen skills and
specitic aircralt equipment in portions ol airspace
where a high degree of control is required. In deter-
mining the depree of cantrol nacessary, FAA will
consider the mix and sophistication of aircraft in-
volved, the level of airspace usage, number of paople
sorved, and similar lactors.

The provision of air navigation and air traffic control
services will be based upon criteria which incomporate
safely considerations and benefitcost principles. In
making such decisions, the agency will consider the
needs and payofls to both the active users and the
public in general.

Environmenta! Factors

As a result of the growing concern about the
anvironmant, FAA makes every eftor! 1o reduce the
adverse aviation side effects of neise and air pollution
both in handling existing traflic and in planning for
future growth; it is also agency policy to explicilly
consider the environmantal impact in all major deci-
sions and to actively seek ways to atford environmen-
tal protection as the systam Is expanded or allered.

In order to alleviate noise problems caused by
alreraft, FAA is working to develop quieter engines
and appropriate flight procedures and to improve land
use planning. In addilion, the agency will promote the
voluntary reduction in avialion-related nolse supple-
mented by regulatory action whenever required.

Other pollufion elements Include engine emissions,
smoke, spilled hydrocarbons, loxic material runoff at
airports, and airport construction impact on natural
water flow and drainage plus aesthetic degradation.
Here also the FAA will take an active role both in
regulation to reduce poliutants generated by the avia-
tiorr community and in conforming with environmental
requirements on agency projects.

Aeseargh, Engineering and Development

As stated In the amended Federal Aviation Act ol
1958, the Secretary shall davelop, modily, test, and
evaluate systems, procedures, facilities and devices
io meel the needs for safle and efficient navigation
and control of all civil and military aviation {(except air
warfare).

A major aspect of the agency’s operalion is to carry
out an aggressive research and devalopment program
to meet future aviation needs, Howaver, research and
development efforts will be focused on high payoff
programs such as the current ATC syslem improve-
meants, Future system concepts work will be done on
a benefit/cast or cost effectiveness basis in close
consultation with those who will benefil irom and pay
for improvements of the future. implementation of
R&D products is, however, dependent upon the eval-
ualion of totat system costs to usaers and government
and, as in the case of the Microwave Landing System
{MLS), reaching International agresmant on standard
systems,

Though the agency does have responsibilily in
alrcralt and atrframaes development, it will limit its
involvement and encourage and promote such devel-
opment by the National Aeronautics and Space Ad-
ministration and the private sector, Aircraft safely
research and development is carried on by FAA in
order to provide the basls for regulatory and advisary
aclions designed to promote increased air saicty.

International Atairs

Tha FAA's International aviation policy is designed
to enhance the national interest te maintain the United
States world leadarship in aviation. The FAA recog.
nizes that the ability of the Unitad States to maintain
Ihis leadership rola will, in part, be determined by the
agancy's efforts to assure the safety of flight of our
alicralt and cilizens absoad, facilitale world-wide
movemen! of United States aircralt and alrmen, and
promole the export of United States aeronautical
aquipment,

Toinsure that these efforis succeed, it is FAA policy
to seek davelopment and Implementation of interna-
tional safety standards for aviation which, to the
maximum extent possible, are paterned upon and
consistent with our domestic standards, and to coop-
erate in the development of international air trafiic
rontro} and air navigation systems,

In order to promate the orderly and timely provisicn
ol the air navigation facilities and services required by
inlernalional aviation, it Is the policy of FAA to encour-
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age ihe development of internalional principles gov-
arning cost allocation and recavery far these facilities
and lo support inlernational programs of aviation
statislical and data collection.

An Increasing number of forelgn countries are re-
covering all, or at least a major part, of thelr aviation
system cosis diractly from the airines. It is FAA's policy
lo review these charges to Insure that they are not
discriminatory or unreasonably excessive, and if thay
are to take their adjustment.

Whila the FAA's international aviallon poficy as-
signs primary importance to Insuring air salety and
promotlng alr commerce, the FAA also Is awara that
intemational avlation anhances the national security
of the United States. Inasmuch as the agency is
uniquely qualified 1o strengthen this tole of interna-
tional aviation, it Is FAA palicy to support those
economic development or security assistance pro-
grams of othar United States Govemment agencies
and international organizations which requira the pro-
vision of aviation technical advice and assistanca.

Personnel

The FAA strongly supports affirmative action in the
development, employment, and advancement aof mi-
natities and women, It is the policy of FAA to aperata,
malniain, and support the National Aviaticn System
with the minimum number of employees consistent
wilh safe and efficient operations and wherever possi-
bla to base the required work force on analytically
derived statfing standards, Consistenl with this, it is
agancy policy to delegate certain ceritication, exami-
nation, and Inspectlon functions assotiated with the
safely ragulatory program o quallfied private persons.

N
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CHAPTER 2.

General Aviation and Air Carrier Forecasts

200. INTRODUCTION.

Since ls inception, the FAA has had as ono of its
primary responsibilities the determination of and plan-
ning for the shorl- and long-term fulure manpower,
facility, and equipment requirements of the National
Aviation System (NAS). Forecasis of avialion activity
have been an important ingredient in this planning
process. In the past, forecasts were based on judg-
ment and aextrapolation, but in 1975, in an allemp! to
minimize forecast errors, new sophisticated econo-
metric models and methods were inlroduced. The
following considerations alse governed dovelopmeant
of this years forecasts:

a. National Economic Trends and Aviation. The
likely national economic situation in the early part of
the 1975-1880 period will be difficull, bul from the
middie of the period onward there shoutd he slow but
sleady improvement which is expected lo preduce
more real discrefionary inceme {i.e., consumers will
have more monay available for air travel). Qil is
expected to remain in adequate, perhaps abundant,
supply throughout the period, but prices are expected
to remain high. In fact, due fo energy conservation
andfor user taxation, general aviation fuel costs may
rise still more. Governmental resources available for
aviation are expected 1o be canstrained because of
sizeable Federal budget deficits. Figure 2-1 contains
a listing of key economic Indicators. The source lor
these is the Fiscal Year 1876 Presidential Budget Mes-
sage and FAA's Aviation Forecasts, Fiscal Years
1976-1987.

b. Major Intluences on Aviation System De-
mand.
Air Carrier, Only tha gensral economic siluation
Is expected o constrain demand for long-haul air travel.
The growing population in the 25-55 age group, the
growing white collar workiorce and internal migration are
axpecled to reinforce demand for long-haul travel, Air
carriers, however, could face stiff compatition from im-
praving rail service for the estimaled 45 percant of inter-
city passengers whase trip lenglhs are less than 500
miles. The stiffer rail competition could be somewbat
ofiset by soltened competition from private automcblle
travel resulting from mandatory lower speed limits,

Figure 2-1,

Trends in Economic, Resource and NAS Indicators

INDICATOR

LIKELY TRENDS uu‘m.man_ L f-_,.-}

#1
Giross Nalional Product (billion $1958)

. Fall from $821 In 1874 o $794 ln 1975 man rlalng to

§1,061 In 1980,

#2
inflation Rate (Consumer Price Index)

Rise from 10.2% in 1974 m 10 8% In 1975 then
falling to 4.0% in 19860, :

#3
Real Disposable Income

lealy to risa 1hrough 1980 due to Income tax cuta and,
glackening Infiatlon, - )

#4
Unemployment Rate

Probably ¢own from 2nd quartar 1975 peak of 8.2% to
55% by 1980, . .

#5
Energy Cost and Supply -

Probab!y conlinued high pricas. Phyalcal shormgas
unnkaly but posslbla

#6
Faderal Budget Margin

Annual delicits not less lhan $20 bililon until FY 1978
$400 million surplus ln F'l’ 1979. $25 0 blllion surplus
inFy1gso.

#7 -
State/l.ocal Governmant Surplus/Deficit in_
Natlonal Income Accounts

$1.4 blllion surplus In 1975, $.2 billon ln '1975. ln' B
proving to $6.7 billion In 1880, -~ -+~ " ‘

#8
Degree of Federal Eeonamic Control

" 'Decreasing prababllﬂy ‘ol wagelprice conirols Iikelyf L

throughout. Some aconomic da ragulation of aJr car- -
riers likely, o R




Increase 46% from 56.8 milllnn in FY 1974 to 832
milllon Jn FY 1680

Increaso 23% from 156,000 In FY 1874 1o 191,807 by

.- gircralt produced during this period 80% and 27%
raapeclive]y, will be exported,

- FY'1980; of-the 2,193 alr carder and 107,000 GA

= mlliion in FY 1sso

'Inoraaaa 31% lrom 208,1 mllllon In FY 1874 to 273 8

billion by FY 1980

Increﬂna 34% from 135 blllion n FY 1974 1o 2204

e S
"Jrﬁrt anu 6

i be reducod below taday's Ievels by 70-90

y. the' mid- 19803 otal. alrcratt ﬂaet nolsa cnuld L

Aviatlon should conllnue ta ba the aafost Imerclty

for VFH oparn!lons by mld 1850‘3. Sl

: f g ‘
'cﬂpitat Improvemenis will incransa alrport airside ca- .
paclty an-avéragé ol 62% for IFR operauona and 2&% -

alrspace and alrport delays wilk probably not be better
than tho-1974 levet of. 3-4.2, minules per operation,
whlch “cont (DDC) the alt carriers approximately $382

$1,000 milllon,

Evon with UGARD’ATC Improvements, 1880 terming) -

to $627 mihion, Delay cnsta in 1980 could approach :

it LAl

o e BB T

higher gasolina prices, and the trand toward less com-
loriable smaller cars.

General Avlation. An increase in the fuel tax would
somewhat reduce general aviation flying hours and op-
erations from cusrent lorecasts, if enacled, energy con-
servation taxes on fuel would hae an additional re-
straining elfec!.

Military. The planned reduction in delense strength
is expected to cause litlle or no growth, perhaps even a
decline, in military system demand,

c. Currant and Fulure NAS, Although the effects
ol increased fuel cosls are baing felt by the National
Avialion Systermn, growlh in domastic operations is
lorecast to increasa 46 percent over the next six years
lo a level of 83 milion operations per year by 1980,
General aviation is expected 1o account for B9 percent
ol this growth and military operations are anticipated
to remain at approximately 1 milion. Thesa projec-
tions correspond 1o a 21 parcent Increase in the U.S,
aircraft fleet.

Passenger air lravel is also expected to continue 1o
grow but at a slower rate than in the pas! decads
because of economic conditions. The increase in
passenger enplanameants will reach 274 million per
year by FY 1980, a 31 percent increase over 1974,
Revenue passengear miles are foracast to increase 34
percent to a level of 220 hillion during this same
period.

Rosolution of problems refating to system capacity,
anvironment, energy and econcmic viability will
largely determine tha extent of ingrease In the growth
of aviation aclivity in the next five years. For example,
congestion-related delays in FY 1974 at most high
activily terminal airspace and airports average be-
tween 3 and 4.2 minutes per operation. These delays
have increased annual direct operating costs for air
carriers by more than $382 milion and could ap-
proach $1,000 milion by 1980 if adequate capacity
improvements ara nol made.

201. THE MODELS. The lundamental assumptions
underlying the new economelric models are that
various measuras of avialion activity are related to the
level of economic activity and {hat the various activity
measuras are dependent on ane ancther in a specific
way.

a. General Aviation Model, The data base for the
G.A. model includes annual data for the years 1960
through 1874, The driving egonomic forces of the
mode! are real per capita personal dispesable income,
civilian employment, capital invesimaeni in the aircrail
industry, and factory sales of automobiles. Tests of
the model show that increases in any but the last of

1
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Flgure 2-1 {Continued)

IMPLICATIONS

. Gregter resources available to governments, firms, and
“Individuzals for avintion purposes.

: Slower tates of Incrense In cosls of all inputs to avlation
{axcopt {uel) and, tharefore, in cosis of aviation services to
~gonaumers.

]

Consumars should have more resources avallable to pur-
i chaey avialion savices.

{H'igh"faia'u: in ‘early p‘e‘fioda‘prubably will not cause signlil-
- cant radustion in population of air travellers, Should mini-
rmizo labor relalions probloms of air carrlers.

[

E"C.:drﬂllﬁﬁbq high slr carrler fares. Increased cost of operating
gonoral aviation aircraft. Reduction In oxpocted rato of
: growth In GA activity, ’

“Incroasingly atrict crtara for FAA budget Justiication,

‘Moré opportunity for active state and lacal government role
n aviation,

-Decraasing axpoctation of price controls should cause soft-
.ening of pricos of inpuls to avlation. Da-regulation of air
‘catrors could mean elther more or leas alr carrier aclivity,

: Elihor wa improve ATC and airport capacity or we constrain
, of shilt the growing demand at congested alrports.

In addition to what is stated above regarding airport conges-
tion, the projected increase in alreraft exporis will enhance
the Natlon's balance of paymenis position.

Projected Increase will, at many altports, overburden al-
ready siralned alrport landside capacily. However, the
growth rate may be affected by planned Improvements In
short-hau! rall service,

If the growth in operating costs does not out-page this
projected Increase in APM's the picture far the alrline -
industry [s good over the next 5 years,

Current and proposed FAA nolse rogulations should bring
about this change if economic conaiderations do not ceuse
an extansion of the planned imptemonltalion achedule. Such -
a diminutlon in fleet nolse will groally faciitate the commu.
nity accoptance of dliport opotations and developments.

If safety related E&D, procedura| and regulatory aclivilies
can improva NAS salfsty as anticipated, much of tha current
criticism of FAA, which Includes rising costs, can ba abated.

In addition to the Impllcations discussed undor alrcraft
delays, bolow, we must recognize that aven if airside -
capaclty ware improved sufficlently to meet tuture demand,
landsido capaclty may stlll constrain activity at many mejor
motropalitan airparts.

The cost of those delays wili aignificantly decrease the
aconomic viablity of many alriines. The UG3RD alone may not
provida tha capacity increases roquired in the 1680%s. Airport
construclion will alao be reguired, Other actions, such as
schedule redistribution should be Investigated.




these vanables can be expected to increase feet size
and activity levels, For example, as discrefionary
income incraases, it Is likely that the number of active
G.A, alrcraft and activity levels will increase.

An increase in the saies of automobiles, a principal
substitute for air travel, is lkely to accompany a
decrease in the number of aircraft and opeations.
Although alt the prediclors are statistically significant,
fleat size appears to be more sensitive to change in
civilian employment than o any other independent var-
lable in the equalion,

b, Alr Carrier Model. The data base for the A.C.
model Includes quarierly data from 1964 through
1973. The driving economic forces behind the A.C.
model are total consumption of services, the number
of civillans employed, investment expenditure In the
alrcraft industry, the price of air travel ralative to that
of other modes of lransponation, and purchases of
automobiles. Tests of the model show ihat an in-
crease in automobile purchases or air fares can be

expecled to result in a decrease in domestic revenue
passenger miles and revenue passenger enplane-
ments, whareas increasing the pertion of the popula-
tion that uses air carier services, impraving the level
of saervice, or increasing the consumption of services
can be expected to increase revenue passenger milas
and enplanemants, Revenue passenger miles is most
sansilive to changes in the consumplion of services.

202, ASSUMPTIONS. The assumptions and the fore-
cast economic variables for both meodels are those
used by the Council of Economic Advisors. The
forecasts assume that the economy bottomed out in
mid- to late-1975, and then began a gradual recoveary.
Rea! personal disposable income was expectad ta in-
crease as a resull of the personal income tax cut and
other expansive fiscal policies. Invesimant spending
was expected to increase because of congressional
approval of the increase in the investment tax credit
from seven to 10 parcent. Total Industrial production is
axpacted to resume positive full year growth during

Average
Annual
1975 1266 Growth Rate
Alr Fare index o
{(10=1987) 14.8 17.0 1.5%
Cost of Auto
Travel Index 15.2 213 3.0%
(10=1987)
Per Capita Income a
(1958 §) 2800 3800 3.0%
Auto Purchases o
(Thousands} 6800 89200 2.5%
Investment in Alr
Transportation 1.5 4.1 9.5%
($ Billion})
RPM's (Billians) 128 263 6.7%

Figure 2-2. The Economy and Revenue Passanger Miles

1976. Tha impact of increases in real incoma wil not be
felt in the air carrier induslry, however, because of the
increased consumplion of consumer durables. Since
peaople will bagin to make durable purchases, which
have bean posipanad during the recession, consump-
tion of air carrier services will ramain low through 1880,

a. Stable Employment. As Incoma grows, the
employad poputation wil remain fairly stable through-
out the forecast period. Two olfselting eflacts will
coniribute fo this: early retirement will decreasa the
employed population, the return of the unemployed to
the labor forcs will increase it.

b. Aulomobile Costs. Continuing resiraints on {uel
consumption will increase the cost of private aulemo-
bile transportation, Assuming the aitines malintain a
policy ol holding down fares to encourage demand,
the price of air transportation will falt relative to the
cost ol alternative modes. Consistent with the in-
creases In real income and the consumption of con-
sumer durables, purchases of automobiles will rise
until the late 1970's, Then, as gasoline costs continue
to rise and as the prices of new automoblles increase,
automobile purchases will begin falling off.

Average
- | 1975 | 19868 Annual
Growth Rate
Number of
Employed Persons| 84 | 104 2,0%
(Milllons)
Auto Purchasas
{Thausands) 6800 § 9200 2.5%
Kniveslmant in
rcraft .
Production 08| 3.7 15.0%
{3B]llions)
Active GA
Aircraft 162 | 245 4.0%
{Thousands)

Flgure 2-3. The Economy and the Acllve
Ganoral Aviation Fleat
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c. lllusiration of Models. The average annual
growth rates and the values of selected dependent
and Independent variables used in the forecasting
models are indicaled for the 1975-1986 period in
Figure 2-2 and 2-3,

203. EFFECTS OF CHANGES IN VARIABLES.
Figure 2-4 shows how changes in the economic
variables used in the models will affect aircralt opera-
tions and manpower positions required at FAA towers

and centers, These lranslations are based on curent
manpower formulas and de not lake into account any
future improvements in productivity, For exampla, an
increase in the employed population (CMP) of one
milion suggests an increase in towar operations of
850,000 and a requirement lor 17 addilional terminal
positions. This increase may also be expected to cause
instrument operations to increase by 2,720,000, requir-
ing 544 new towsr persannal,

Economic Varlables

204, OTHER FORECASTS. Forecasts of various
important elaments of NAS activity are shown in
Figure 2-5 thraugh 2-12.

CMP
(M)

PAC
(B%)

SRVC
(%)

PAT
(BS)

- Instrument
_Operations . .

.- represents factory sales of aulomobiles In hundreds of thousands of automobiles.
-, represents real personal disposable income In tens if 1958 dollars,
.. represents number of clvillans ernployed In milllons,
represents Invesiment in the aircraft Industry In blllions of current dollars.
represents real Income spent [ services In billions of 1958 dollars.
represents investment in alr transportation In blilions of current dollars,

Figura 2-4. Elfect of Changes in Economic Assumption on Operations and Canter Positions
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Figure 2-5, General Aviation Hours Flown by
Aifrcraft Type




Seals
184

1975

Figure 2-8. Air Carrier Load Factor and Average

Soats Assumptiona

Towers

482
459
416
1975 1982 1986
Total Operations
(in millions)
11€.8
94.9
53,0

1975 1982 1986

E___] Local itinerant

Figure 2-7. FAA Towers and Total Operations

Operations (1 Millions)
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Flgure 2-8. Alrcraft Operations
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Figure 2-9, Percentage Contribution 1o Total Oporations by User Category

1975

26.2
Million

48.1
Million

Alr Carrier : Military
Ganeral
Alr Tax| D Avlation
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SECTION 1. PLANNING OVERVIEW

300. PLANNING FOR SYSTEM IMPROVEMENT,
Basle fundamentals underlying the development of
system improvements ars the identification of neads
{Including system imposed constraints), the identifica-
tion of alternative soiutions, the evaluation of alterna-
tives (including environmental/energy considerations),
and the implementation ot the mast effective solution.
Efficiant system development can be graatly assisted
by a plan which lays out appropriale time-phased and
coordinated activities. Tha following paragraphs de-
scribe activities that can be used to accomplish
these fundamentals.

a. Requirements/Needs Definitlon, In the Na-
tional Aviation System, the basic lactor in determining

future requirements is aviation demand. This, com-
bined with desired operational capabilites, helps as-
tablish regulatory and operational parameters. Tech-
nical analysis is required to establish the technical
and quantitative dimensions for proposed syslem ele-
ments, e.g., landing systems. Having determined the
technical capability required to meet the operational
needs, il is hecessary to delerming (he ability ol the
existing system elements {o meet those requirements
al a given time. Any differances in existing system
capabilities and operationat parameters, either current
or forecast, becoma a requirament or need,

b, Alternatlve Analysls. Having identified require-
manls or needs, it is necassary to seek a cost-efieclive
solution. This Is accomplished by Idenlifying, analyz-
ing, and if necessary, performing development work on
possible solutions. For example, these might include
improving existing systems {such as improved ILS
equipment), replacemant of existing syslems with new
systems utilizing current concepts and new technology
(such as a soiid state ILS) or utilizing new systems
based on new technology (such as MLS). Alternative
analysis should incfude factors such as technical and
operating capability and characteristics and benelfit/
cost of the proposed solutions, Comprehensive alter-
native anatyses must not only deal with capital invest-
mant approaches, such as hardware/software invest-
tnents, but must also consider optians such as regula-
tary or procedural approaches.

CHAPTER 3.
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c. Implementation. Once a parigular systam alter-
native has been adopted, criteria must be developed
{utilizing measures of activity and need) 1o serve as a
basis for formulating a proposed system implementa-
tion program. Locations meeling investment criteria
become candidates for system installalion, t.e., an im-
plamentation requirement. Funding of implemantation
requirements must necessarily be governed by availa-
bility of tolal agency resources and funding as well as
priorities. Progress on specific implementation prog-
rams is, therefore, subject to the year-lo-year budget
variations and priorily needs in alher capital invesimenl
areas.

d. Transition Planning. Accomplishment of sys-
lam improvement tequires considerable eifort by
many organizations and Individuals, both inside and
outside government. Ta be effective, responsibilities
of all parties must be identified and overall schedules
developed In concert. For effective implementation, a
majer planning effort is required lo transition from the
existing system 1o @ new system structure. Such
planning must include justification for undertaking
major implementation investments and should also
establish a basic framework 1o guide initial implamen-
tation activities of both FAA and users of new syslem
elements.

¢. Joint Participation In Planning, The Nationa!
Airspace System is composed of several parties in-
cluding pilots; aircrafl owners; general avialion, busi-
ness and air carrier operalors; aircraft and avionics
manufacturers, airport owners; and other industrial
and govarnment organizations. While responsibllity for
regulation and operation of the Nalional Airspace
System rests with FAA, success in accomplishing
safety improvemants, more effeclive airspace uliliza-
tion, and other major objectives must be a cooperative
process.

{1) Just as use of the Nalional Airspace System is a
cooperative aclivity betlween controllers and pilots,
planning for, and accomplishment of, system im-
provements must be a cooperative process since so
many FAA decisions directly impact system users and
the public. These impacts range Irom technigues and
procedures lor operaling in the system lo a require-

ment tor substantial financial investment by users for
various types of avionics. For these reasons, it is im-
perative ihat thera be user parficipation early in {he
process of planning for system improvemants.

(2) Whilg input has been obtained through listening
sessions, consultative planning conlerences, the avia-
tion review conferences, various technical and advi-
sory committeas and raviaew of the Nafiopal Avialion
System planning documents, a new technique first
utilized during 1975, was the active participation by
users in the development of transition plans, Transi-
tion plans document the agency's developmental and
analytical work regarding major system improvemants
and provide guides for initial implemeniation of, and the
transition to, new system elements, The purpose of the
plan s o optimize, insofar as practical for both FAA
and the user, the accomplishmen! of desired system
changes. Coming o grips with a mulli-billion dallar
capital investment program over the naxt decade will
require intensiva cooperative effort on the part of users
and the agency to ensure such expenditures are
planned well and wisely made.

301. PLANNING ASSUMPTIONS. The foliowing as-
sumplions were utilized in the planning process lead-
ing to preparation of this ptan:
~Air traffic and demand forecasts, prepared as
described in Chapter 2, will be fulfiled, There will
not be a revolutionary change in delense require-
menits or common ground System needs.

~—Anpual funding leveis for system improvemenls
during the plan period are expected to be $250
million for F&E, an average of about $80 million for
A&D, and $350 million for ADAP, Cost allocation,
trust fund tax, and user charge issuas will not sig-
nificantly change the funding available to FAA.

—The dollar's buying power will not srode exces-
sively, Systam impravement funding lavels indi-
caled are in 1875 dollars. (If large inflation rates
are expaiienced, increased funding levels will be
required to provide equivalent system improve-
ments.)




—NAS improvemanis will not be unduly constrained
by environmental factors; solufions will be found
for environmental problems that arise.

—Development and anaiylic work accomplished
during the plan period will confirm the need for,
and satisfactory worth of, impravements ta the
Third Genetration air traffic control and navigation
systams, and will provide an increasingly better
dafinition of when improvements will ba required.

302, RESOURCES AVAILABLE TO FAA. Significant
resources will be available to the FAA for accomplish-
Ing its mission. in FY 76, lhase will include 57,000
employees, a budgel of $2.2 billion, 160,000 acres of
owned and leased land, $1.1 billion in real and
personal property, and $340 million in operating and

project materiel. Personnel, financtul resource, and
facility plans are summarized in the lallowing para-
graphs.

a. Manpowor. Figure 3-1 indicates the manpower
requirements forecast through 1986, The largest re-
quirements are those for Alr Traftic and Airways
Facilities operation of the air traffic, ftight service, and
alr navigation systems, and Flight Standards safely
activities. Other major manpower usages are:

-—System improvement activities in Research, En-

gineering and Devalopment, Faciliies and Equip-
ment, and Operations—Devetopmant Direction,

—System material and leased service support in
Operations—Installation and Materiel.

Figure 3-1, Manpower Requirements

. .

o o PLAN

i ~POSITIONS 1977 1978 1878 1980 1981 1946

A OPERATIONS . :

L L 1. Alr Trattic (1) 20,083 31,800 233,300 34,200 35200 47,800
. & Alrways Facilitios | 12,766 13,225 13,430 13,8650 13,900 15080
3. Instaliation and Matarial 1,440 1,500 1,645 1,690 1,625 - 1,876
-4, Flight Swndarda ’ ] 4875- 5,100 5,230 5,376 §,500 6,145
_B.-Medical . ' : : 208 320 325 330 335 as0
"8, Davolopmenl Diracuon o 167 200 200 200 200 200
KA Alrpon (2 o 829 629 828 €29 629 6§29
8, Cantralized. Tralnlng _ . 880 1,075 1100 ~ 1,128 1,150 1,250
* 8. Diroction Staff and Suppon ) 3,507 4,100 4,160 4,225 4285 4,550

_ Opﬂrﬂtlonn Tmnl 639516 58,048 50019 61,324 62,824 57,009

- B FACILITIES ENGINEEHING AND DE-

© et VELOPMENT. 187 183 183 183 183 193

. . NATIONAL CAPITAL AIRPORTS i 844 867 :Yal 875 880 800

- D, AVIATION WAR RISK - o 2 2 2 2 2 2

"B, FAGILITIES AND EQUIPMENT - 1,482 1,800 1,520 1,540 1,560 1,850

PR HESEAHCH. ENGINEERING AND DE-

©C.TVELOPMENT . 845 945 945 845 P45 0945

" Tatal Posltions 57,366 61,666 63,450 64,870 66,404 N5

- Davalopmanl leglslaticn content,

: (1) ‘Projected lovels basad on existing enginsered stafiing standards. Appropriate adjustments wil be
.. -made whon new ARTCC standards are avallable.
(2) Work load and essaciated staffing needs may change, depending upon the new Airport and Alrway

—FAA management, aoministrative, and training
activities in Operations—Direction, Staff and Sup-
parting Services and Centralized Training.

b. Flsca! Resources. Estimated liscal resources
available during the ptan period are indicated in
Flgure 3-2. Facilities and Equipment funding is indi-
cated by major facility type in Figure 3-3. FAA activi-
ties are financed from tha Aviation Trust Fund and the
General Fund. The Trust Fund provides for the expan-
sion and improvement of the Nation's airport and
airway system, All revenues from avialion user taxas
are appropriated to the Trust Fund. Appropriations from
the General Fund and the Trust Fund may he used to
finance costs of operating and maintaining the airway
system, Trust Fund revenue history is indicated in Fi-
gure 3-4. Projected Trust Fund revenus duting the Fis-
cal Years 1977-1980 is indicated in Figure 3-5.

¢. Funding Resources Related to Critlcal Fung-
tions. Planned funding has been distributed to the
agency mission areas of Meeting Safety Require-
mants, Meeting Capacily Requirements, Increasing
FAA Productivity, and Environmental Protection and
Enargy Conservation. Funds supporting these critical
functions and activities are summarized in Figure 3-8,
Programs have been distibuted to the subject areas
upeon the basis of analysis, when available, or judg-
ment. The subject areas are interrelated; for example,
an itern contributing to capacity may also incroase
salety. The disiribution of programs within the subject
areas requires more substantive analysis in the future
and could form the basis for extended discussion
among FAA, the aviation community, and the public,

19




Flgure 3-2, Estimated Resource Avallabillty Summary
{In mlllions of dollars)

: ‘ - PLAN
"~ APPROPRIATION 1877 1878 1979 1080 1981 1982-86 1677-88
' TRUST FUNDS:
Aesearch, Enginaering, and
.+ Dovatdpmont {1) 767 75.0 75.0 75.0 75.0 4305 807.2
Fai:illties‘uﬁd Equipment 2266 2500 2500 @50,0 2500 12500 24768
Granta-ln-uid for Airparts 3500 3500 3500 3500 3500 1,7500 3,500.0
'_GENEFIAL Fum:-
Operatlonn o 18775 18858 18367 20105 20869 108500 204174
P Fagillios, Englneoring. and :
., Pevelopmont " - 148 183 18.3 17.8 188 Ba.2 188.7
Oparallon and. Maintanance, -
= Natignel Capitel Alrports 207 211 21.5 215 217 1100 2185
,COna:rut:IJun. anlonal Cnpl- S
L Airpuna 2 - - 81 83 224 250 220 80.0 173.8
“Toral’ . 23142 26765 28739 27496 20224 14,5047 27,7012
: (1) current plnnnlng estimates for tha Asrosat pronram arg as {oliows:
jFiac&l oar ; ‘ 78 9 80 a1 82-86 78-88
-'Dallnrs In Mllllons ' : 25.4 28.8 222 25.2 a7 141,¢

“These amaunta are not projocted in tho activity totals at this time as the precisa roquiremonts for the Aerosat
- program are aubjoct to corlaln leaso and contract negotiations. Mowever, such amoaunls as are roguired to -
- moat commitments relating to the program will be aought as part of FAA's E&D tunding requirements In the
 rogulur budget procoss.

-*, {2} Dellar figuras past FY-78 roflect propesed projects for construction at Washingten Dulles and Natiohal
' Alrpona. These are subject to revision penading development and approval of master plans for both airports.




Figure 3-3. Facilities and Equipment Program Funding Summary *

PLAN
(Amount in milllona of dollara} Totuol
1977 1978 1879 1980 1801 1877-08
188286
Program Amount Amount Amount Amount Amount Amount
EN ROUTE CONTROL
FACILITIES
Radar 123 210 a5 15.0 16.0 100.0 172.8
Autemation 12.7 18.0 8.0 6.0 8.0 75.0 122.7
Center Facilities 22.2 16.0 17.0 16.0 15.0 70.0 188.2
Total 47.2 £5.0 325 a7.0 36.0 245.0 453.7
TERMINAL CONTROL FACILITIES
Radar 23.5 16.0 15,0 20.0 28.0 154.0 256.5
Automation 0.6 16.0 23.0 24.0 20 16.0 81,86
Control Towar Facilities 252 44,0 36.0 48.0 370 232.0 404.2
Total 48.3 76.0 74.0 0.0 87.0 402.0 742.3
FLIGHT SERVICE FACILITIES
Automation 27.9 220 207 41.2 436 93.0 248.3
Communications 12,2 10.0 8.5 6.0 6.0 18.0 81.7
Weather 3.2 8.0 11.5 8.5 7.5 25.0 61.7
Station Facllities 4.9 4.5 3.5 a8 a7 25.0 45.4
Total 48.2 42.5 452 59.5 60.7 161.0 4171
NAVAIDS
VOR/TVOR/VORTACVOR-
DME 123 14,5 28.5 15.0 228 100.0 190.8
LIMF a2 1.5 — 1.0 _ -— 4.7
Total 14.5 16.0 26,5 16.0 225 100.0 185.5
LANDING AIDS
ILSIMLS 23.9 120 27.8 37.2 252 155.0 28141
Visual 1.8 16.0 15.6 7.7 154 38,0 105.6
VASMWVAS — 8.0 5.0 2.0 a5 18,0 4.5
Tolal 358 34.0 48.4 46.9 441 212.0 421.2
SYSTEM SUPPORT
Housing, Utilities & Misc © 279 12,5 10,0 10.0 12.0 70.0 1424
Aircraft 0.7 9.0 7.4 1.6 2.7 35.0 56.4
Development, Test & Evaluaflon 3.0 5.0 5.0 5.0 5.0 25,0 48.0
Total 3.8 26.5 224 16.8 19.7 130.0 248.8
Total F&E Funding 2226 2500 2600 250.0 2500 1,250.0 2,476.6

* Far planning purposes some nawfimproved facilties are includad for which implamentation declslons
have not been mada.




Flgure 3-4, Trust Fund Revenue History
{8 in thousands)

18M 1972 1073 1974 - - 1075

$_......_ #96,509 1,058,348° 1,187, 0p8.. 1,534, 181

$1,183,990 1,550,980 827,056  088,217..9,045,000
(562,823) (645,552) (758, 159) (840,110)" ' (951,000) -
L . (28,007) .~ (94,000}
(646,862) (73,397} e :
(82, 176) (255,456).  (-3,588). . e
" §. 287,488 1,380,152 © 609,206 521,184 676,139 |

(237331)(1 388,466 (98,105 (521, 078) " (878139);

(t58)  (6B8). - : ) i

$ 896,508 - 1050346 1187098 1534 181~ 1903042

K2 728,470 1,237,939 1,200,784 "1,250,545 1,180,584 "
(508,470) - (829,039) - (812,704) * (802,545) , (491,684)
{110,000) - (298,000) ~(404,601) .- (454,333) - (484,333) *
-(110,000) . {110,000) . (189,298} ,-(163,667) '(193,867) '

$ 168,000 $—1 79,593 § -13,686 $ 283 836§/ 733, 458

I

J_-'lacm Year - o 1977__ 1978 1791 1900 -

©§1,188.$1,275 §1,434. §1.671
1,084 1,121°°1,154 9,217

Beglnning Uncommii
E‘l‘mt Fun Heve es 5

@242 2388 :2,568 2,880
o950 380 . @50, - 380

© e 280,260 . 250777260
et ATBITATO o ABB T
ST 100 88

21153 - 1170 1,107, 1,208

1,089 1,228  1,401.. 1,885
188 208 .. 220 . 236

L1276 1,434 1,621 1,921

* Baged ‘o’ Administration Propogal: 7 percant alrline tickot 1ax; 5 parcent fraight waybll; 15 cents/gallon
8- ax for FY.76-78; 10 conts for FY 78-80; $5 internalional enplanament fea.

i




Flgure 3-6. Planned Funding Distribution *

{In millions of dollars)

1977 1978 1979 1960 1981  1982-B8 1877-86
By Subject
SAFETY
A, E&D 17.7 156 14.4 12.7 11.5 50.7 122.6
F&E 80.4 85,9 74,5 73.6 842 3645 763.1
ADAP 169.0 169.0 1690 160.0 169.0 8450 1,690.0
Operations 13151 14477 1,511.9 15709 1,631.7 84814 159687
F, E&D 6.4 99 9.9 9.1 8.4 422 85.9
TOTAL 1,588 1,7284 1,779.7 18353 19048 5,793.8 18,6303
I CAPACITY
R, EAD 20.6 13.0 18.1 163 14.5 69.0 149,5
F&E a8 40.6 451 56.8 521 350.6 5791
ADAP. 143.0 143.0 1430 1430 143.0 7150 14300
Oparations 2239 2467 2585 2695 2803 14605 27394
TOTAL 421.4 443.3 462.7 485.6 4808 25851 4,898.0
PRODUCTIVITY
R, £&D 384 46.4 44.5 46.0 490 308 535.1
F&E 1123 1235 1304 1196 113.7 5348 11,1344
Operatlons 1283 1503 1545 1581 1622 B335 11,5879
TOTAL 2800 8202 3204 0237 3249 16792 23,2574
ENVIRONMENTAL ENERGY
ADAP 38.0 38.0 a8.0 38.0 380 J90.0 380.0
Operations 8.2 104 1.0 114 11.8 60.4 114.2
F, E&D 7.0 8.4 8.4 84 8.4 420 828
TOTAL 54,2 56.8 574 57.8 58.2 2024 578.8
By Appropriation
. R,E&D 767 75,0 75.0 75.0 75.0 4306 807.2
F&E 226.6 2500 2500 2500 250.0 1,250.0 24766
ADAP 350.0 3500 3500 3500 3500 1,750.0 3,500.0
QOporations 1,677.5 18551 19358 20099 20860 108458 20410.2
F, E&D 134 i8.3 18.3 17.5 16.8 84.2 168.5
Total Appropriations 2,344,2 25404 26202 2,7024 2,777.8 14,3805 27,3025

* For planning purposes some new/improved facililes are Included for which implementation decisions

have not baen mads,
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SECTION 2. MEETING SAFETY
REQUIREMENTS

303. AVIATION SAFETY IN PERSPECTIVE. The
Faderal Aviation Act of 1958 and the Department of
Transportation Act of 1966 charge the FAA with
responsibility Jor the regulation ol alr commerce to
promote its development and salety. How well these
obligations have besan discharged is indicated by the
fact tha! the U.S. safety record in aviation serves as a
benchmark lor the world. For example;

—United Slates standards for aircraft, airmen,
traffic control, and maintenance inspeclion are
accepted worldwide and have served as the
foundation for many Internatlonal standards,

—United States airtines have achisved International
Isadershlp and have demonstrated levels of
safely parlormance that are still only future goals
for the rest of the world.

59,372

0,000

h Y -

~The U.S. system for civil aviation security has
been recagnhized by the wond for its significant
contribution 1o the salety of the air traveler.

—U.5, air carrier hijackings have heen virtually
eliminated in the past three years. During this
same period, 17 foreign aircratt were hijacked.

—Alrcralt developed and manutactured by U.S.
companies have dominated the airways of the
world for decades and continus to set the pace
for standards of safety, reliability, and economical
performance.

—The system of air Iraffic control created and
opetated by the FAA is the Intemational standard
for safe and efficient control of aviation tratfic,

304. INTERMODAL SAFETY COMPARISON. De-
spite a steady increase In activily, the record for
aviation safety continues to compare favorably with
othar modes of travel, Salety programs and (acilities

4000
3000
2000
1000 730 6RO 467
: 27
ez [
73 74 | 74 1 73 74 1 713 710 |
Total Highways Railroad Aviatlon Aviation Recreational
Transportation & Traftlc (Aircarrier) {General Boating
Avlation)

Figure 3-7. Total Transporiation Fatalities, 1973-74

Pipelines

are designed to make lhis record even better. As
shown In Figure 3-7, aviation activities of all types
contributed only a small fraction of the lotal ranspor-
talion fatalilies in 1975, It is interesting to nate, In light
of the close attention pald to air carrier fatallties by the
press and genaral public, that in the last 10 years,
thare has been no year in which air camier fatalities
Iweﬂan evan hall the 1,035 lives lost in bicycle mishaps
n 19875,

305. FUTURE TREMNDS, Current projections are that
avlation aclivity will continue to rise over the next
decade. For example, the number of passengers
carriad by scheduled U.S. air carfiers is expocted to
increase from the 201.9 million carded in 1975 fo
360.8 million In 1986, General avialion activity is
projected to show an aven more vigorous growth, with
general aviation intercity carriage growing from 85 mil-
lion in 1975 o 141.0 million by 1886, This continued

Grade
Crossings

Mazardous
Materials




rise in activily will impact on a number of FAA's safety
programs.

a. Airmen. The latest statistics indicate thal there
are now 750,000 pilats, with 1,568 cerificated pito}
schools graduating an ever increasing numbar of new
pilots. If the rate of increase over lhe past decade
continuas, there will be in excess of 1,000,000 pilots
to be certificated by the FAA in 1986, and the number
of schools will very likely have a proportionale rise in
number.

b. Mechanics. Aviation now employs 300,000 me-
chanics and has 2,9B3 celilicated repair siations 1o
maintain and operate the U.8. fleet of over 156,000
aircralt. To train these skilled specialists, thera are
now 139 cerificated aviatien mechanic schooals, All of
thase personnel, students, instructors, and mechan-
lcs, must be cedified by the FAA on a continuing
basis. It is projected thal the numbers of individuals
comprising this aviation community will increase by 75
percent over the next decada.

¢. Alrcraft. The FAA mission ingludes responsibility
for the cenification of aircraft airworthiness and safety
from Initial design through flight. The magnitude of this
task is apparent when one realizes that 90 percent of
the world's aviation fleet is U.S, manufactured. Pres-
enl projections are that the world aviation fieet will
increase by 70 percent over the next decade. The
domestic air carrier fieet will increass from 2,600 to
3,400; and the general aviation fleet will increase from
160,000 to 245,000,

d. System Operations. The sffect of these growth
trends on the air traffic control system will be substan-
tial. Qperations at alrport control towers will increase
from 54.0 miltion in 1975 1o 116.8 million in 1986. The
traftic count at air route traffic centrol centers wil
Increase from 23.6 million in 1975 to 37.5 million in
1986, At flight service stalions, the nunber of opera-
tions will more than double by 1986, Overall profections
of NAS activity indicate that the FAA must be prepared
lo provide safe control of aviation activity at two times
the present level by 1986,

e. Ground Facllities. To regulate the sale move-
mant of air traflic, the FAA has established a network
of over 15,500 air traffic control and air navigation
facilities. The FAA plans to expand this network to
accommodate the projected traftic growth over the
next decada, This increase In facility numbers wilt be
accompanied by an increased sophistication and
complexity of these air traffic control and navigation
facilities. The changes planned for specilic systems
and facllifes are addressed beginning with paragraph
3co.

306, AVIATION SAFETY MEASUREMENT. Ona
measure of tha level of safaty in aviation activity is the
number of accidents 1hat oceur In a given period of
time and tratfic density, Examples are the number ot
accidents and fatafities per 100,000 aircraft hours
flown or fatalifies per million aircrat! miles flown.
These measurements may be subdivided into specific
areas, such as air carrigr and general aviation data.
Analyses of such data will be covered In following
paragraphs, Matarial campiled far the salety meas-
urement and safety assessmant discussions is de-
rivad primarily fram the FAA Flight Standards Service
Accident Investigation Stalf, the National Transpora-

tion Salety Board, and the FAA Office of System
Engineering. Data catagories Include accident causes
of related factors, types of accidents, and phases of
operalions in which they occurrad.

307. AIR CARRIER SAFETY RECORD ASSESS-
MENT. Fatai accident and fatality rates of U.S, air
cariers decreased in 1975, Three fatal accidents
resulted in 124 fatalities. The decrease in passenger
fatalities and passenger miles flown caused the pas-
senger fatakties rale per million passenger miles flown
to decrease from 0.019 in 1974 to 0.016.
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Figure 3-8, Causes or Related Factors Parcentage Distribution LS. Alr Carriers, 19691973
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a. Human Factor, For the five-year base period,
there were 259 accidenis and 43 latal accidents
Involving air carriers (n which causal determinations
werta made. As iHlustrated in Figure 3-8, 81.3 parcant
of the total accidents were altributed to error or
detiberate action.

b. Criminat Altacks. In 1971 and 1972, fatalities
associaled with crimes against aviation (e.9. hijack-
ings, bombings, sabotage) were relatively low—less
than three percent of LL.S. air camier fatalities. In
1973, a substantial increase bagan, with 13 percent of
the fatalities attributed to criminal attacks. In 1974,
almost 20 percent of U.S, air carrier {atalilies wers the
direct result of criminal acls against aviation. The
racord of hijacking attempts on U.S. scheduled air
carrier aircraft indicates 36 were made from January
1, 1972, through June 30, 1975; only eight were
successiul, and none since November 1872, It has
been estimated that about 45 potential hijackings
have been averted by the passanger screening sys-
tem during 1974 and the first six months of 1875
(Figure 3-9). Only three were successiul, and then
only during the first half of FY 73, Despite these
accomplishments in diminishing successful U.S. air
carrier hijackings, it is clear that the threat of hijacking
still parsists worldwide,

c. Phase of Operation. Air carder accidents that
oceurred during the inflight phase of operation made
up 40.7 percent, landing 29.2 percent and takeatf 11.8
parcent of the total (Figure 3-10 and 3-11). Weather
phenomena were the prabable cause of 71 percent of
inflight accidents. In the landing phase, the leading
probable lactors for fatal accidents were improper IFR
operations, low ceiling and fog.

d. Vortex Turbuience Avoidance. Vortex turbu-
lence is a factor in 30.9 percant of air carrier accidents.
it is believed that use of up-to-the-minute forecasting
techniques and rapid dissemination of the infarmation
to pilots can greatly reduce the number of furbulence
accidents, Air carrier operalions have procedures for
keaping their pilots advised of irontal systems and
thunderstorms at departure and destination airporis,
New ways to predict and assess vortex turbutence,
such ag FAA's Wake Voriex Avoidance Svstem, are
being developed in the effort to reduca the number of
turbulence-induced accidents.

. Aircraft Crash Survivability, An NTSB sludy
has revealed that a significant number of passengers
and crew are being killed by smoke and fire following
“survivable”" accldents, An analysis of ten certificated
air carrigr crashes belween 1969-73 showed that
disorientation and choking from inhalation of gases
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greally hampered escape attemp!s by the crash surwvi-
vors, Autopsies made lor the study show that high
concantrations of carboen monoxide and hydrogen
cyanide in the victims' blood ware darived from burn-
ing of man-made fibers and plastics used in the
aircraft cabins. The use of differant materials for cabin
interiors can raduce this hazard, Research and deval-
opment, and rufe making, now in progress, are in-
tended to lead to a reduction of the hazards posed by
smoke and toxic gases. Other findings of the sludy are;

(1) “The rapidity with which passengers can leave a
crashed aircraft is an important safety factor, Severat
programs are in being lo promole mora rapld evacua-
lions, Including development of a computer simulation
model of the emergency evaguation process and
improved emargency lighting.”

(2) “Flight attendants are an important part of the
emergancy evacuation system and their well-being
must be assured so that they can provide assistance
to the passengers. Proposed rulemaking would pro-
vide safer flight allendant seats, and the developmant
of flammabilily standards for flight attandants’ uni-
forms is being considered.”

{78 "FAA is evaluating new flight checking and
training procedures of flight attendants, More realistic
training and ¢hecking atmosphere is the planned goal.
The use of the coordinated crew concept in training
and flighl checks appears to hold promise. Flight
atlendant training that emphasizes *hands on' training
in the specific areas of amergency equipment, evacu-
ation, and first ald witl be promated.”

308. GENERAL AVIATION SAFETY RECQRD. The
general avialion safety record shows a trend of im-
provement over the past decade. Figures 3-12 and 3-
13 show that there was a raduction ol approximately
one-gighth in total accidents although the number of
haurs flown Iincreased by one-lifth. In the same pe-
tiod, the rate of fatal accidents has been reduced by
over one-feurth, This encouraging trend Is reinforced
by examinalion of the accident rates per 100,000
aircralt hours flown, using the 1969-1973 base petiod
for a comparison with 1974 statistics. (Figure 3-14)

a. Human Faclor. The commonly used term “pilot
arror’ continues 1o be the leading facler In general
avialion accidents, This factor consis!s ol an interac-
tion of faulty judgment, inadequate skills, and physi-
calfmantal impairment. Faulty judgment and inade-
guate skills are so closely related that they will be
considered as one. NTSB accident investigalion fig-
ures for 1972 indicate that the pilol was sither the
principal cause or a significant factor in 84 parcent of
all accidents and In 85 percent of fatal accidents. In
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spite of the improving trend in genaral aviation satety,
wealher-ielated accidents that involve pliot judgment
continue at a high rate as evidenced in the list of the
10 most fraquently clied accident causes (Figura 3-
t4). Approximately 13 percent of the gengral avialion
accidenls that were attributed to pilot impairment
involved ingastion of alcohol (Figure 3-15),

k. Alrerafl. Analysis of 4,256 general avialion
accidents revealed that 24 percent of the aircraft
involved in accidents were destroyed and 76 percent
suffered substantial damage.

Additionally, about seven percent of aircrafl in-
voived in accidents experienced fire after the crash.
These stalisties suppoert the concept that conlinued
efforts are needed to improve crash worthiness and
reduce fire damage in general aviation aireraft.

¢. System Operatlons. Although a number of
genseral aviation aircratt are equipped for ATC con-
trolled flight (IFR, TCA's, above 12,500 fpet), the
impact of the ATC syslem on genaeral aviation acci-
dents is much less than with air carriers. Most mid-air
collisions occur at uncontralled airports, The NTSB
analysis of weather-related general aviation accidents
revealed that in at ieasl 28 percent of the fatal
weathar-related accidents, the pilot involved received
no preflight weather briefing. This causal factor is
magnified by the fact that available weather iorecasts
were substantially coreect in almost 75 percant of the
cases. No doubt, grealer availabiiity, capability to
access, and ulilization of higher quaiity weather serv-
ices should aid in reducing these general aviation
actidents. The Flight Service Station Modernization
Pregram is designed to increase the accessibility anc
quality of flight planning and weather information
services,

309. FAA SAFETY PROGRAMS AND PLANS. The
quast for safely In aviation permeales vinually all of
FAA's activities and colors every decision. Many
agency aclivities are designed primarily to further
goals other than salety—e.g., 1o increase capacity or
to reduce aircraft noise—but the safely impact is
always the first measura applied to any pragram,
Otten programs and projects undertaken, for instance,
lo increase capacity also have henefits to safety.
These programs, although In part salely programs,
are discussed elsewhare as appropriate, Similardy,
safely programs often contribute toward the altain-
ment of other goals as well, Tha FAA's primary
programs lor safety fall into four major areas—Facili-
lies and Equipment Programs, Research and Devel-
opment Programs, Operations Programs, and Airport
Grant Programs.
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310, FACILITY AND EQUIPMENT SAFETY
PROGRAMS.

a. Enroute Communications. The purpose of
enroute Iraffic control and service is to promole the
sale, expeditious, and orderly flow of aircraft operaling
on Instrument Flight Rules (IFR) flight plans, within
controlled airspace, primarily between departure and
destination terminal areas. These enroute services
are provided in the airspace over the Continental
United States from 21 FAA facilities known as Air
Route Tratfic Control Centers (ARTCC's or Canters).
Six othar ARTCC's, incfuding the combined Center/
Radar Approach Control (CERAP) facilities on Guam
and in the Canal Zong, provide enroule ATC sewvices
In the airspace overlying Alaska, Hawaii, U, S, lerito-
ries, and other areas under the sovereignty of the U.S,
The number of ARTCC's in the Continental U.S. will be
reduced to 20 upon the completion of tha phase-out of
the Great Falls, Montana facility during lale FY 1976,

{1) Communication hetween pilot and controlier, as
well as hetween air traffic control facilities (ARTCC/
ARTCC or ARTCC/ATCT for example) is the essential
link in providing entoute safety. It is planned to
expand the remote center air-ground (RCAG) commu-
nications network to assure adequate communica-
tions for the traffic and sector growth projected
through the plan pericd. In addition, many RCAG
facilities will be improved or relocated to correct the
airfgreund communication problems or caverage usli-
ciencies that have developed at existing sites,

(2) Implementation plans are to install naw, solid-
state VHF equipment, capable of being moditied ta 25
kHz channsis, at all RCAG facilities serving high
altitude enroute sectors. It appears that the use of 25
kHz channelization for high allitude purpases will
permit tha use of 50 kHz spaced channels in the lower
altitudes for & number of years. However, the lufure
need for 25 kHz spaced communications channels
remaing a subject for continuing study. The backup
emergency communications (BUEC) program pro-
vides a certain ameunt of redundancy to the RCAG
system by Instaliing tuneable VHF and UHF trans-
ceiver aguipment in the ARTCC buildings, long range
radar {LRR) sites, Flight Service Stations (FSS's), elc.

b. Establish Air Traffic Control Towers. Alrport
traffic control lowers (ATCT's) are established al
qualified airports to provide airport traffic conirol serv-
ices to visual flight rules (VFR) aircralt operating on or
in the vicinity of an airport. At certain low activity
airports, the flight service station functfons are com-
bined with those of the tower and the facliity becomes
known as a combined station tower (CS/T). Some
towars aiso provide lor the separation—approach

control service—of instrument Hight rules (IFA) alrcraft
operating In terminal areas and, on occasion, when
those aircratt are operating belween terminal areas
(tawer enroute control}).

(1) The level of lerminal services provided and the
configuration of the control facilities are dependent
upon selected indicators of air traffic activity—aircralt
operalions, instrument oparations, user categories,
and so forth. All ATCT's provide airport traffic control
(visual) services, but all towers do nol provide ap-
proach control (instrument} services. When the IFR
saparation function is perlormed in a lower, it be-
comes known as an IFR or approach control tower,
Appraach control facilities are furher subdivided ac-
cording to the type of sarvices they provide, hased on
whether or not they are equipped with radar,

{2) Nonradar approach control towers provide sepa-
ration procedurally, from the contrel cab, Radar ap-
proach control lacililies provide radar separation and
services from the control cab (TRACAB), or from a
contrel room localed elsewhere in the fower huilding
or in a separate building (TRACON-FAA, RAPCON-
USAF, RATCC-LISN}, Additionally, terminal radar fa-
cllities are being equipped with computers and auto-
mation equipment 1o provide autornated radar lermi-
nal services {ARTS).

(3) Current ATCT establishment criteria are pub-
lished in Airway Planning Standard Number One, as
revised by Change 3 on Oclober 16, 1975. The
ravised criteria, based on banefilicost analysis identify
candidates salisfying a weighted combination of air
carrier, air laxi, general aviation and military aircrafi
operations, Furthermare, all cardidates will be vali-
dated via g detaited benefitcos! study based upon
specilic costs and operations data obtainad lrom each
airport.

{4) To assure that commissioned facilities retain the
elliciency and service levels for which they were
designed, cartain improvement sfforts will be neces-
sary. These efforts will involve relocation of ATCT's
and TRACON's, This plan assumes that changes in
physical layouts at airports and advances In technal-
ogy will necessitate an average of six relocations a
year lhrough the year 1986 and bayoend,

c. Radar Tracking for ARTS il Under the
present system, the ldentification and tracking of non-
transponder equipped aircralt is initiated and main-
tained manually by the controllers.

A planned radar tracking “add-on” feature o the
hasic ARTS Il system will tag non-beacon equipped
alrcraft, accomplish automalic radar tracklng, and
provide a backup to baacon Iracking that will improve

the accuracy of the reported larget position. Radar
tracking is planned for high activity Jocations. Alang
with the "add-on” hardware, sofiware related salety
impravemenls include Minimum Saje Altitude Warning
{MSAW) which will provide 1errain avoidance warn-
ings alerting the coniroller of a “low-aftitude” condi-
tion, In additien, it is planned to augment the ARTS Il
with fulure funclions resulling from present develop-
men\ eitoris—rmetering and spacing, improved High
data processing, conflict prediction and aler, and final
approach course monitoring.

d. F8% Air/Ground Communications. Flight as-
sistance and weather information services are pro-
vided by speclalists from mannred flight service sta-
tions operaling on a full-time or part-time basis and
unmanned siations localed in the coterminous United
States and in the Alaska, Pacific, and Caribbean
areas. In addition to these facilifies, there are interna-
tional flight service stations (IFSSs) which provide
fiight assistance services on an internationat basis
and aaronaulical telecommunications switching cen-
ters, which automatically transmil messages through-
out the United States and the worid. The tument
demands on lhe system and future flight service
raquirements have brought forth a pregram of major
reconfiguratien and facility modemization 1eading o
the evenlual automation of tha flight service station
system. The new system is expected (o redute the
aslimated labor cost gradually to about 50 parcent of
the lotal system cost. A full discussion of the auto-
maled FS5 programs can be found in Section 4 of this
chapter.

o, FSS Preflight Brieting and Flight Plan Fillng
Services. FS5 preflight briefing sewvice is an impor-
lant accident/incident prevention sewvice that enables
most flights to he planped and conducted without
gelling into weather reiated iroubles, Additionally,
properly complated preflight briglings encourage the
pilol 1o complele all other recommended planning
actions piior fo flight, IFR and VFR flight plan filing
assists in entry into enroute airspace as well as acting
as an automatic alerting process in the event of
misatventure.

f. Establish/imprave/Relocate Direction Finder
{DF) Equipment. To fulfill the requirament lo provide
amargency guidance assistance Io lost or disoriented
pilots, & Diracllon Finding (DF) system is desirable.
Estabiishment of a network of OF acifities localed B0
to 160 nautical miles from each olher along major alr
lraffic routes will meet this requirement, It is planned
fo put into service a new type of DF, far superior fo
the existing one in tarms of operatianal capability and
lotal covarage. It is expectad that programs will be
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Flgure 3-15, Pilot Impalrment
_ 1972 1673 1974
Fatal Accidents 684 717 672
Number of Fatalities 1438 1896 1345
Pilot Toxicology Obtained 398 420 405
Percant Accidents Associated with Alcohol 15 13 13

established to improve existing DF facililes and to
relocate them when required. A study inlended to
develop emergency service criteria for the automated
FSS system will be completed next year; It is ex-
pected to recommend & number ol DF relocations.

g. Provide Weather Radar Displays. Up-to-the-
minute weather information is one of the most Impor-
tant items of safety information for the general avia-
tion pilot. The National Weather Service has acquired
rernoling equipment for many of their WSR-57 radars.
This equipment transmils digitized video over long-
distance telephone lines. The dala received can be
displayed In graphic form. As an addilional feature,
the remoting lransmitter is equipped with a multiple-
accass devicg for dial-up capability. t is planned to
install these displays at those FSS's alraady providing
ar scheduled 1o provide enroute flight advisory serv-
ices.

h. Establish/Helocate and Improve VORTAC
Systems. Very high frequency omni-directional radio
ranges (VOR) are used for air navigation and as
approach aids by aircraft ptiots to assist them in
conducting safe and efficient flights and landings. A
network of these facitities makes up the airway sys-
tem throughout the country. However, because of the
increasing voluma of air traffic, it is occasionally
necessary to provide new airways structures to cope
with air traffic conirol needs.

(1) VOR is collocated with TACAN (Tactical Air
Navigation Equipment) to form a VORTAC, the basic
enroute navigation aid. The TACAN provides azimuth
to military pilats and distance from the siation ta pliots
of both civil and military aircraft. More than 80 percent
of the FAA's VOR's are collocated with TACAN,

{2) Civil distance measuring equipment (DME) is
installed with VOR to provide positive distance Infor-
mation where there is no military requirement far
TACAN azimuth information, It is planned to equip all
non-TACAN VOR's with civil DME—the standard

[P

DME at enroute VOR's and a low-power version at
terminal VOR's,

(3) Presaent plans lor expansion of the enroute
VORTAC system are limited to the installation of naw
or relocated facilities to serve new airports, to facilitate
the flow of air traffic in the vicinity of high density
terminal areas, and lo support an occasional new
airway. Tarminal VOR's (TVOR) provide approach
guidance for instrument operalions, and are planned
tor installation at logalions that are not expectad 10
qualdy for an IL.S and are not near an enroute VOR or
VORTAC.

i. Establish Lecalizer/Marker/Approach Lights,
Localizer/marker facilities are partial Instrument Land-
ing Systems that provide directional guidance for
alreraft and reduce landing minimums. These parial
ILS's are inslalled at almpons having insufficient traffic
lo qualily for a complele ILS and at secondary run-
ways of major airports having obstructions or terrain
features that preclude a glide slope. DME may be
installed in lieu of an outer marker whare the marker
is nol practical. An airport thal records 200 or mare
annual instrument approaches ar has 1,825 or more
schaduted annual passenger originations is a candi-
date for a localizer marker.

|. Add DME to ILS. The DME system enables
pilots to delermine positive distance information. The
DME improvement should be considered lor lecations
where: (1) terrain makes iront course approaches
difficutt or hazardous; {2) mountains or expanses of
water make the siling of navigation aids dilficull or
uneconomical; {3) there Is nonradar approach control
and DME at ILS may be used as an additional ald in
separafing and expediting air traflic; or (4) there Is
high densily radar approach control and the DME
wauld expedite departures and arrivals. An ILS airpont
racording 1,400 or more annual instrument ap-
proaches also is a candidate for DME when lower
landing minimums will be autherized or the DME will
expedite the flow of IFR air traffic arriving and depart-

ing the airport. Thase DME needs will be met with a
new fow-pawer, solid-stale DME now being procured.
Improvements In airbome and ground DME accura-
cies are expected to permil DME to be substifuted for
middle markers and also lo provide cockpit [anding
rollout distance-to-go Infarmalion. The DME located at
the iocalizer site should eventually have an accuracy
on the order of one percent (combined ground and
alrborne arror). Use of DME for outar and middis
markers will eventually reduce cosis far marker equip-
ment and eliminale marker it costs,

k. Establish Runway End ldentiflcatlon Lights
(RFIL). Runway End Identification Lights are installed
on busy runways with a history of approach ditficulties
caused by the inabiiity of pilots to identify the runway
rapidly and positively. A REIL may be installed for
VFR use with 3,000 or more annual runway landings.

I. Establish Visual Approach Slope Indlcators
{VASI). Visual Approach Slope Indicators ara installad
on qualilying runways with a need lor visval glide slope
guidance bacause of jet aircraft operations, hazardous
or deceplive terain, ovarwaler approaches, back
course ILS approaches, obstructions, or noise prob-
lems. The four-box VASI typically is installed on run-
ways used for turbojet aircralt operations.

m. Establish Lead-in Lighting Systems (LDIN).
Lead-in lighting systems are installed for use at loca-
lians with particular terrain, visibility, or noise abate-
ment problems that cannot be overcome with one of
the slandard approach lighting systems. These sys-
tams usually guide the pilot safely along a curved
approach to the runway.

n. Frangibte Approach Light Mounting Retrofit
Program. Existing FAA approach light systems asso-
ciated with instrumant approach procedures (precision
and nonprecision) use structural sieel towers to
achlave the required lighting plane. Because these
structures can severaly damage aireraft in the event
of an accident, FAA has initiated a planned, mulli-year
program lo replace exisling structural steal lowers
with lightweight frangible structures that, upon impact,
will collapse or break apar, \hus reducing damage to
aircraft,

o. Program for Improved Safety of Nonpreci-
slon Approaches. As a result of numerous accidents
{16<¢ between 19586 and 1972) of civil aireraft while
execuling nonprecision appreaches, Flight Standards
Service initiated studies for the purpose of improving
safely of non-precision approach procedures. Foliow-
ing approval of these studies in October 1974, actian
was laken lo establish additional approach and land-
ing aid facilities to suppor operational salely require-




menis. The facilities consist of Distance Measuring
Equipment (DME} or 75 MHz Marker Beacons 1o
idantify the visual descent poini on tha final approach
course. VASI's are also installed to provide visual
vartical guidance to the runway threshhold. Priority for
the required facliities has been given to locations
sarved by jel air cariers and were programmed
dufing FY-1976. Localions served by nonjet air car-
tiers will be provided with necessary facilities in FY—
1977, and planning for general aviation airports will
loffow In subseguent years.

p. Establish Omnl-Birectional RAIL/REIL Ap-
preach Lights Systems. To imprave safety of instru-
ment approaches, this system will be installed at
locations where the final approach course is ofiset
from runway alignment and whare another approach
light system Is impractical or undesirabla. Additionally,
cireling approaches are enhanced by this system as
lhey are ompi-directional and provide excelent run~
way identification.

311, SAFETY RESEARCH AND DEVELOGPMENT
PROGRAMS.

a. Alrborne Separation Assurance Program
With no airborne Collision Avoidance System (CAS)
or Proximity Warning System (PWI) presently in oper-
ational use, the main thrust of this program is to
consider feasible allernatives to reduce and/or elimi-
nate the threat of mid-air collisions. This FAA program
has been ¢losely planned and coordinated with DOD
and MASA effors in CASIPWI. Even though there are
a number of hard technical, practical, and economic
problems to be rescived, these joint FAA/DOD/NASA
efforts are moving ahead rapidly, on a broad front, in
testing and evaluating competing CAS systems; in
further refining aliborne lighting to make the aircralt
more easily seen; and in insuring the compatibility of
evolving airborne CAS systems wilh the ground-
hased air traffic contral (ATC) system. The primary
chjective of this program is to foster the development
and Implementation of cost-effective and ATC com-
patible airborme hardware and software to serve as a
backup to the ATC syslem, in the event of its fallure,
and to provide protection (fo aircraft) in geographical
areas not covered and/or serviced by the ground-
baged ATC system., The secondary objeclive is 1o
incraase the aircrait's visibility to the naked eye.

b. Intermittent Pasltive Control (IPC). The objec-
tive of this pragram is lo provide a ground-based
collision prevention systemn focused on three principal
functions:

—Provide VFR/VFR collision protection.

—Provide VFA/IFA collision protection.
—Serve as a backup to the ATC syslem.

(1) To satisly the objectives stated above, the
development of & new collision avoldance service
called Intermiltant Positive Control is underway. IPC s
a lotally automalic ground-based service that provides
pilots with proximity information on ather alecralt and
provides collision aveidance service to avert an im-
pending collision, Although IPC is a prime candidate
for selection as the solution to the problem of provid-
ing collisian avoidance setvices, other allernativas
including airbore systems are still under evaluation.

{2) The IPC service operates through the DABS
systam. Ta receive IPC advisories and collision avoid-
ance commands, the alrcrait must be equipped with a
DARS transponder, an encoding allimeler, and an IPC
display. Once so equipped, IPC will provide that
aircraft with collision avoidance protection against all
other DABS and ATCABS transponder-equipped air-
crafl. IPC envisions the use of interconnecled ground-
based computers located at the DABS surveillance
sites or designed as an integral parn of the DABS
computer for the generation of IPC commands. Using
the improved survelllance of the DABS system and
the DABS ground-air data link, these IPC computers
will track aireraft (DABS and ATCRBS), provide tratfic
advisories on proximate traffic on nen-coliision
courses, identify collision threats, and generate colli-
sion warnings and subsequent maneuver commands
for autematic transmission to tha aircrall ovar the
DABS data link, The interconnected nelwork of IPC
site compulers will provide the basle IPC service,
which will also serve as an independent salety backup
capahillity lo the ATC systam in the event ol the failure
of an ATC facility. IPC will require no data processing
to be performed in the aircralt; all processing will be
done on the ground.

{3) Conflict Alert. As a part of the separation
assurance and collision avoidance program, safety
software features are being developed and imple-
mented through Increased use of the ground based
automation capability already established In the en
route and terminal environments. In the en route
system, through cenflict prediction soitwars, there is a
forced autematic displaying of an alert on the contral-
ler's display two minutes prior 10 a predicted encoun-
ter. No additional avionics equipment is needed to
implemeant conflict alen, only tracked data from bea-
con equipped aircralt with mode C is required to
provide this enroute safely feature. In the terminal
environment there is equal emphasis on conflict alert
and increased safsly in the terminal airspace. Devel-
aprment is undarway lo incosporate in the current

ARTS software a first leval conflict aler featurg which
will project on a controller's displtay an extension
ieader indicating the predicted path of the aircraft for 1
minute prior fo encounler, Initfally the conflict aler
capabilily will be provided for only controlled and
beacon equipped aircrall with an ultimate goal to
include all alrcraft in terminal airspace when planned
anhanced packages are available.

¢. Airports/Airside Programs. Work in this pro-
gram includes davelapment, testing, and evaluation of
fog prevention and dispersal techniques and improve-
ment of techniques and equlpment for fire and crash
work, and for snow/icesslush removal. A major effort is
lhe development of an Airpert Surface Traffic Control
{ASTC) system. This program is discussed in the
Capacity section of this chapter,

d. Aviation Weather Programs. As shown earlier,
weather Is a primary cause of accidents, particularly in
the general aviation sector. The aviation weather
program efforts are directed toward improving and
modernizing (through automation and improved tech-
niques and sensors) dala acquisition, processing, and
dissemination of aviation weather infermation. In-
creased emphasis and effort have been placed on the
detaction, sensing, tracking, and display of hazardous
weather (severe storms}).

. Aviation Satety Program. This program covers
engineering and development to increase civil aircraft
safety. tt demonstrates technical, operational, and
aconomic feasibility of salety improvements and pro-
vidas the data base for new or improved critaria for
aircralt design, operalions, maintenance, and pilo!
perormance and for weapon and bomb detaclion
specifications. Effort is divided into fire salety, trans-
port safaty, general aviation flight safety, and aviation
security program elemenis. Larger aircrafl, new low
and high speed asrodynamit concepts and designs,
higher thrust engines, new oparating fechnigues, in-
creased cockpit and conlrol automation and new
weapon and bomb detection equipment dictate the
development of additional {or upgraded) standards
and cartification criteria.

f. Aviation Medicine Program. This program
cansists of program elements aimad at: (1) improving
the efficiency, performance, and work environment of
airmen and air lraffic contro! personnel and, {2} im-
praving the safety, padarmance, and health of pilols,
ground persennel, and passengers. The medical re-
search program pravides information and answaers to
problems caused by the operation and characterislics
ol tha NAS. Specifically, it concerns the following
argas: identifying and eliminating aefomedical factors
that contribute to accidental Injuries and death; estab-
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llshing medical standards for airmen; maintaining
health fiiness and performance of aviation personnel;
and Improving work condilions in all parts of the
system.

312, OPERATIONS SAFETY PROGRAM. The pro-
motien of aviation safety by lhe FAA through the
operation of Its many programs—noted in other sec-
tions of this chapter—requires that the agency work-
force reprasent a broad specirum of occupational
skills. These essential talents, which must be availa-
ble if agency plans and programs for improved avia-
tion safaly are to be a really, range from the highly
technical through the general administrative and man-
agerial skills needed to upgrade the ovarall safety ef-
forts of the agency. The level of stalfing for the several
programs is primarily determined by the application of
staffing standards to aviation activity Indicators, but the
prime criterion.is staffing quality and capability consis-
tent with the agency's high standards for aviation
safely. The FAA's aperation programs, which can he
identified as axisting primarily to improve air safety,
ara; (1) aperatlon of the air trafflic contral system; (2}
rmaintenance of airway facilies; (3) installation and
materiel management; (4) the flight standards pro-
gram; (5) aviation medical program management; and
(6) direction, statf, and support of the overall safety
mission of the FAA.

a, Air Tratflc Control. Envoute air traific control
personnel are employed in Alr Route Tralfic Control
Centers (ARTCC) and are responsible for the safe
saparation of aircralt flying under IFR conditions by
use of radar and air/ground communications. Other air
traffic conlrol specialists are employed in Alr Traffic
Control Towers (ATCT) and Terminal Radar Control
Facilitles (TRACON and TRACAB). Their primary re-
sponsibilily is {o ensure aviation safety in the terminal
area by controlling the separation of arriving and
departing aircraft, Speciaksts employed at Flight Serv-
ice Stations (FSS) contribute to air safety by providing
such services as in- and pre-llight weather brielings,
and emergency guidance.

b. Alrway Facilities Malntenance. The natwork of
air navigation, communications, and air traffic control
facilities Is maintained by FAA electronics lechnicians.
Thae afrway facilities elactronics technicians contribute
to the total aviation safaty effort through their inspec-
tion, monitoring and maintenance ol these facililies.
Their efforts ensure maximum rellability and integrity
of the navigationai intelligence carried by tha facility
signals,

c. Installation and Materlel Managemeant. FAA
logislics personnel are responsible for the procure-

ment, distribution, inventory control, and contract
management aspects of the agency's safety pro-
grams. Included are alectronic afds 1o navigation,
leased lelocommunication services, agency aircraft
and avionics and air traffic control, and other lagistical
elemants needed to support the continued safe and
reliable parformanee of the NAS,

d. Flight Standards Programs. FAA flight stand-
ards personnel help assure tlight safety through the
establishment and enlorcement of rules and stand-
ards govarning the airwarthiness and operafions of
aircraft and the competence of airmen, the Inflight
inspection of air navigation facilities, the davelopment
of ilight procedures, and tha management of the FAA
aircralt fleet. Flight standards responsibilities begin at
the drawing boards where aircraft are conceived,
continue at the factories whera they take shape, and
end with the men who fly them, the aviation techni-
cians who maintain them, and the flight inspectors
who manitor the afr navigation facilities. Specific flight
slandards programs include;

(1) Safety Regulations Program. To keep pace
with tha aver increasing technical complexities of the
asronautical state-of-the-ar, the FAA has embarked
on a comprehensive bignnial review of its airworthis
ness and operations regulations. The airworthiness
review, begun in 1974, has resulted in extensive rule-
making activity. The operalions raview, now wafl un-
derway, will update the regulations governing alrmen,
air traflic, operatars, air agencies, fraining, mainte-
nance and other related seclions.

{2) Enginesring and Manufacturing Program
This program concerns the design and production of
civil aircrall through the development and mainte-
nance of regulations for type and production cerdifica-
tion of aircraft, engines, propallers and appliances. It
includes a systern of inspaclions and survellfance to
assure compliance with these regulations and also a
systam of delegation of FAA responsibiidies to individ-
uals and manutacturers to perform specific tasks for
the Administrator of FAA. There are aver 1,500 prad-
uct, parts, and appliance manufaciurers and suppliers
subject to FAA regulations. These organizalions pro-
duce more than 15,000 aircralt, 23,000 engines, and
26,000 propellers per year. Planning has been initi-
ated fo increase the effectiveness of the Dealegation
Optien Authorization held by some manuiaciurers of
aireraft and lo strengthen the effectivaness of desig-
nee activities.

(3} Alr Carrler Program. One of four major pro-
grams in the llight standards area is the air carrier
program, which covers the operalional and mainte-
nance aspects of the cerification and surveiltance of

air carriers {including air taxi operators of large aiteraft
and commuter air taxis), air carrier airmen, air agen-
cies, and commarical operators of large aircraft. This
program also covers lhe racurring certification and
continued airworthiness of air carrler alrcraft and
avionic systems; Ihe oparational aspecls of enroute
and instrument approach procedures; and the proper
handling, slorage, and carriage of hazardous mate-
rials. Increased emphasis is being placed on this last
area: during FY 1975, over 13,000 hazardous mate-
rials inspections were conducted by the FAA. The
FAA currenlly has 22 lulltime hazardous materials
coordinators and an additional 399 inspactors trained
to conducl hazardous materials inspections in con-
junction with thair other duties. The Increased respan-
sibilities placed upon the FAA by Public Law 93-633,
the Hazardous Materials Transporation Act, along
with the continuing growth rate of the air transpora-
tion of hazardous materials, wilt increese the future
total etfort by light standards In this area.

(4) General Aviation Program. This major pro-
gram covers the operational aspects of the certitica-
lion and surveillance of general aviatian airman, air
agencies, air taxis, and other commarcial oparators of
small aireraft, and the recurrant certification and con-
tinued airworthiness of genaral aviation aireralt and
avionle systems, Accident prevention is 8 malor proj-
oct in this program. Accident prevention specialists in
FAA Flight Standards and Genaral Aviation District
Olfices organize and participate in clinics, meetings,
and group discussions aimed at improving flight safety
by increasing the knowledge, improving the skills, and
updaling the technigques of pilols and other airmen.
From the program's nallonwide implementation In
1971, through June 1975, accident prevention spe-
cialists conducled 18,818 meatings or chinics with a
lotal attendance of 1,171,700 peaple. A major subgoal
of the accident prevention program is to involve
avialion associations in safely promotional activities.
These efforts are expecled 1o increase as avialion
activity graws.

(5) Other Genaral Avlation Projects. Random
sampling ol selected segments of genaral aviation
has been implemented on an experimantal basis. The
rasults will be evaluated when sufficlent data are
available, and a decision will be made at that time
whether or not to broaden this management fool to
other functions of general aviation inspection. Fore-
cast of increases in airplanes and pllots, without
proportional increases in the FAA general aviation
inspector workforce, have generated a need to find
alternative means to fulfil FAA responsibilities pro-
vidad by the Act.




e. Alrcraft Program. This program is concernaed
with oparation, maintenance, development angd use of
the FAA aircraft fleet; inllight monitoring of the paror-
mance of air navigation facilities; establishment of
terminal and enroute procedures; and the use aof air
navigation facilities, appliances, and systems by civil
alrcralt. Some of the more imporiant events that have
occurred, or are schedulad to occur, include:

{1) FFlight Inspection. Prior to the establishment of
the Fligh Inspection National Field Ofiice {FINFO),
flight inspection of terminal and en route alr navigation
facilities and communicatlons equipment In the cantig-
uous 48 states had been carred out by 17 flight
Inspection district offices under the jurisdiction of five
FAA regions. With the centralization of the flight
inspection erganization under FINFO and the acquisl-
tion of modern lurbojet aircraft, seven field offices
gecgraphically lacated within a maximum of ane hour
fiying time to most NAVAIDS now accomplish flight
Inspaction in the contiguous 48 states. Fiight inspec-
tion activities for the Alaskan, Paclfic and European
Ragions are administared separately from FINFO by
these regions in their respective geographical areas.

(2) Flight Procedures Autemation. The flight
procedures program invalvas the application of eriteria
and standards for the development and processing of
instrument flight procedures to ensure ilight safety.
Presaent planning calls for the automation of the instru-
ment flight procedures program. This would invelve
installation of compuler terminals at the National
Flight Inspection Field Office and each llight inspec-
tion field office lo achleve maximum accuracy, Auto-
mation will also decrease the time raquired for devel-
opment, review and printing of instrument approach
procedures.

1. Medical Program Management. Aviation salety
demands that airmen be in exceilent physical caondi-
tion when involved in the operation of an aircraft. FAA
maedical personnel develop, disseminate, and enforce
physical examination procedures and certification re-
quirements for all airmen, Ancillary responsibililies
required far the operation of the program include the
devalopment of maedical standards, aircralt accident
medical evaluation, preventive madical education pro-
grams for airmen, and the operation aof the avialion
madical axaminer system and data processing fite.

g. Civil Aviation Security Program. Aarial piracy
and acts of terrarism continue as a threat to avialion
safety. FAA security specialists cantinuaily review the
anti-hijacking and passenger screening programs to
ensure the safely and security of the air traveler.

h. Clrection, Staft and Support. Approximately
saven pearcent of the lotal agency staffing is devoted
to tha administrative support of the FAA safety mis-
sion. Thase Individuals provide executive direction
and administrative supporl including parsennel,
budget, accounting, air franspontation security, plan-
ning, training, and program supervision,

313. AIRPORT GRANT PROGRAM. FAA administers
an alirport grant program for which legislation is
pending—the Airport Development Aid Program
(ADAP). The ADAP program helps airport spansers 1o
fund for planning, new runways and taxiways, land
acquisition lor airport expansion or protection, safety
equipment and associated buildings, and ather major
projects necessary ta maintain and improve levels of
salety on airports. These include alrport runway and
taxiway lighting, repaving of operational surlaces,
obstruction removal, pavement marking, and ground
trafiic direction signs and signals.

a. Standards. In 1972, the FAA promulgated Fed-
gral Aviation Regutation Part 139, which provided lor
the issue of airpon operating cerificales fo airpors
serving scheduled air carriers that hold certificates of
public conventence and necessity from the CAB. This
regulation taid down minimum slandards for aiport
operations and facilities that affect air salety. These
standards must be met in order lor the airports o
continug serving the scheduled air carriers. In gen-

oral, ADAP Includes as eligible items {l.e., Fedaral
funding available on a proportionate basls) all projects
directed toward maeting the established standards.
Standards are set for the lollowing:

—Pavement Araas (runways, laxiways, aprons).

—Salety Areas (abulting paved areas).

—Marking and Lighting Runways, Taxiways, and
Threshholds.

—Airport Fire Fighting and Rescue Equipment.

—Hazardous Materials Handling and Storage.

—Tralfic and Wind Diraction Indicators.

—Emergancy Planning.

——Qbstructions.

—Protection of NAVAIDS.

—Airport Fancing.

—Bird Hazard Control,

—Obstruction Marking.

314. SAFETY PROGRAM FUNDING. Figures 3-16
through 3-20 show planned programs with funding
over the plan period. There is a figure for each
appropriation and all funds attributable to salety activi-
fies in FAA are shown. All programs in FAA have
been assessed for applicability to the four areas
covered in the Plan--Satety, Capacity, Produclivity,
and Energy/Environment,

Figuro 3-18, E&D Program Coata Attributable to Safety

Plan (Doiiars In Millions)

Totsl .
1961  1862-38 1977-06

Program 1877 1978 1079 1960

02 Radar — 0.3 03 01 — - 07
03 Beacon a2 28 1.6 1.0 0.8 28 110
04 Navigation 0.3 1.1 1.1 0.9 0.9 30 .73
05 Alrborne Separation Assr. 2.5 23 0.7 0.5 0.5 20- . - 85
06 Communications 0.2 0.5 0.6 1.5 1.5 44 . 8.7
07 Approach & Landing Sys. 5.1 2.1 a8 21 09 a7 177
Q08 Airport/Alrside 14 1.2 1.2 1.5 1.5 5.8 12.6
15 Weather az2 4.0 4,0 4,0 4.0 17.0 as8.2
17 Satellites 1.2 - - - —_ 4.5 57 -
19 Avlation Medicine 1.5 1.3 1.1 1.0 1.1 52 . 1.2
21 Support 0.1 - — 0.1 0.3 25 8.0 .

Total 17.7 15.6 14.4 127 1.5 §0.7 122.8
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Table 3-17. F, E & D Program Costs Attributable to Safety

-~ . Plan (In millions of doliars) . FLIGHT SERVICE FACILITIES

Yot .. Modernizotion/Automation 56 4.4 4.1 B2 8.7 18.5 40.5
LA8F7 79970 - 9679 - 10000 - 1981 T 1902-08 19??-88 . Commuricalions 1.5 8.5 8.0 80 6.0 16.0 56.0
e —— = . Direchion Finder '
e oe2 - 66 .275 - 675 Waalher - 08 3.0 30 1.0 A 4.5 131
9 28 147 284, - Station Faciblies - s 0.g 8 L] R 8 a6 T2
‘B4 .. 22 . 853 - Total .. .18 187 187 158 181 - 4248 - 1264
S e S ERROUTE NAVAIDS ‘ .
. VORTAC System 81 8.5 8.8 50 55 200 54,6
Eeiabligh/Rolocato/Replace - . :
o Flgure 3—18 F&E Program Cosls Altributabla to Safety Add OME 1o VORITVOR
—— . — Ofi-Share Nayigation Syslem
lan {mitiona °.' dolars) e Tam 81 . B8 63 . BD 58 RO BAS
BTG 1000 - tel1 ' 1902-08 19rr-00 0
- - Lo RANDING AIDS . . : -
A ‘ TLSMLS . T 04 87 27 2 15 72 208
® Establigh ILS/MLS I
¢ imprave ILS/MALS
© Y@ AdDDMElOILS -
S Visval Aids . S I <] 14.6 151 6.7 14.8 3.0 836
" - Establish REN,
Establishilmprove VASI
. Establish Leat-In Lights (LD{N)
Eslablish MALS
.- Redratin lighl stiottures with:
. hangible owers
Wake Variax and Wind Shear 1.0 2.0 2.0 5.0 10.0
Lo Talal . . IR ) I J 213 1650 10.0 184 43.2° 112
_SYSTEM SURPORT ; . : :
- Housing, Utiites and Misc. - 9.6 43 T30 a0 4.0 19.6 434
Aircraft and Aoglated Equip. . ] a0 a2 a5 10 - 87 1886
' Davalopment, Tust and Evalua- - . .
. flon (NJ\FEC} : 1.0 ST 18 1.5 1.6 1.0 143~
Tutotal! o w02 00 (1} 5.0 55 353 743
.. Bolety Grand Total 804 . a5 748 ‘736 M2 1045 . 703

L nave nat baen mada.

** Only ma]nr prograrns ar'a Indicated.

* For planning purpoues some new/improved. laciilies are inctudad for which implomantation docisions

. e i — - e
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Figure 3-19. Operations Costs Atttibutable to Safety

* Plan {Dollara in Milllong)

CActivity. - 1977 - 18781976 1900 - 1981 1952-35‘15?7‘3'56
VAR TmiMic o0 5ge5 . 6532 689.0 0 7215 - 7519 . 38354 73475
.. ArwaysFacliles, © ;. | ' 3058 - 3260 - 3323 - 3306 3500 '1,8205 34740 - .
./ .Instalatioh and Moterlal -+ 1188 © 1811 1383 .. 1483: 1522 7913 14768
:Fu.m Slundnrdn"-- oL 11488 1800 1870 1725 1786 6288 17558 .
ST Tl TR a8 108 1080 108, 540 1042
Daveldpmem Diroctlon L, .08 10 10 10 10, 52 100

011237 126 128 ¢ 128 681 1277
L2180 281 285 267 269 1374, 2652
110280 12847 1852 1412 . 147.6 7526 14075

" p ‘Canuallzed Tmlnlng ‘ ’
*"". Diroction, Statf and Suppon

Cfetal - TLE T 41840 14477 1,508 1,570 1,031.7 0,914 159687

-

Figure 3-20. Alrpart Grant Program Costs Attributable to Safety

B Ptan (Dollara in Milllons) .
'ﬂ 1677 ---187_8.- 1970 18080 . 1981 1882-88 1977-06

“Program. ¢

*Airport Davalopmanl_Ald ngrarn
(ADAP) - ‘

. 190 1690 1690 1680 1880 8450 .1.890.0
NOTES- ADAF‘ coals atlrlhutable 1o safaly will ba revlsed as goon as legislation is approvad




SECTION 3. MEETING
CAPACITY REQUIREMENTS

315. THE CAPACITY PROBLEM IN PERSPECTIVE,

a. Delays in the 1960's. Throughout the 1960's,
the aviation industry experienced major changes. Cur-
ing the early part of the decade, there was acceler-
ated changeover to pure jet aircralt for air carrier and
general aviation (business) use. Wide-bodied aircraft
were introduced by carriers toward the end of the
period. At the same time, demand for services by all
classes of users (alr carrier, military, and general
aviation) cantinued to increase 1o the peint where, by
1968, the NAS was severely congested and very
large delays became common. Figure 3-21 shows
delay data compiled by several airlines over the
period 1964-1974, Figure 3-22 shows the total an-
nual numbers or aircraft of all classes delayed over 30
minutes from 1968 through 1974, as reported by the
FAA's National Airspace Communications System.

b. Improvement in the 1970's. The delays re-
duced sharply eary in the 1970's, principally because
of an economic downturn and the inlroduction of
hourly quotas In force during cerain hours at Chicago
O'Hare, J. F. Kennedy, La Guardia, Newark, and
Washington National, and partly as a result of the
growing fleat of wide-bodied atreraft. After a significant
drop in tha lirst quarter of 1971, the frequency of
landings began a renewed ascent toward a peak in
the third quarter of 1873, and then, as a result of the
fuel crisis, fell sharply again. Figure 3-23 shows the
activity level by quarter fram the second quater in
1968, 1o the second quarer in 1974, for twelve air
carriers.

¢. Congressional Concern. During 1973, the
House Appropriations Committes reported its concern
.. that air traffic control delays are again an the
upswing and that there is no clear indication of what
Immadtale and near term rasulls may bs expecied
from the Research, Engineering and Davelopment
(RE&D) and Facilities and Equipment (F&E) programs
to produce the needed increased airport and air traffic
cantrol capacity and productivity at major terminals.”
The FAA was directed “. . . 1o report to the Committee
regarding the impact it expects its current RE&D and
F&E programs to have in producing the needed
capacity and productivity increases.”

d. FAA Report. In response 1o this request, eighl
busy airports (Atlanta, Chicago O'Hare, Denver, Los
Angeles, Miami, New York Keanedy, Philadelphia,
and San Franc:sco) wers selected for detailed exami-

Flgure 3-21. Operations and Operatlons Delayed as Reparted by Four Alrlines CY 1964-1974

Parconi of
Ogerallona OBnmlionu
Year Alrline Operations Reported | alaynd slayad
1064 UA* 997,724 277,567 2248
1865 UA 1,081,184 269,331 249
1966 AA €40,705 137,088 214
NwW a57.848 43,701 16.8
UA 1,022,186 290,363 28.4
Total 1,020,738 AT1,160 24,5
1967 AA 757,760 184,971 24.4
NW 358,267 86,458 24.1
Ua 1,229,676 397,470 32.3
Toltal 2,345, 868,609 28.5
1968 AA Bar127 246,247 204
NW 398,990 104,563 28,1
A 1,310,406 505,069 38.5
Total 2,547,523 055,079 <X ]
1869 AA 821,844 264,142 321
NW 418,683 174,803 .8
UA 998,617 446,330 44,7
Tatal 2,230,144 085,375 .5
1970 AA 832,648 238,090 20.6
Ua 1,288,198 - —
Total 2,120,847 230,090
1971 AA 772,725 170,712 224
UA 1,069,314 _ —
Total 1,642,039 170,712
1972 AA 724,610 163,024 22,5
UA 1,104,432 —_ —_
Total 1,020,042 163,024
1973 AA 755,463 200,853 266
TW? 452,206 - -
UA 1,117,830 _ -—
Total 2,325,499 200,953
19743 AA 307,588 61,081 18.9
™ 252,622 — -
UA 490,830 — —_
Total 1,051,040 61,021 —

*UA=LIniled; AA=Amarican; NW=Nonthwest; TW-Trans Worid
Source: FAA, Terminal Area Aldine Delay Data, 1964-1569, September 1970
FAA, Altline Delay Data, 1970-1974, Fabruary 1875
! Includes Daparture/Arrival,
2 Strika (Full strike from Nov. 5, 1873 to Dec, 18, 1873, partial oparations on Dec. 18 and 20, 1873 wilh
rasumplion of full service on Dec. 21, 1873.)
¥ Six months of 1974 (January/Juna),




Year Total Delays
1968 (Lost 8 97,894
Months)

2] 106,348
1670 71,959
19N 34,335
1972 36,828
1973 45,907
1874 47,427

Under the FAA NASCOM

(National Airapace System Communications)
- procedure initlated In February 1968,

towers and centers report the daily number of

alreraft delayed over thirty minutes,

Figure 3-22, NASCOM Datay Summary
nation, The resulls ware published in a two volume
“FAA Report on Alrport Capacity,” in January 1974.
The significant findings:
—Nuearly two-thirds of all reported delays in the lofal
NAS occur at the gight aimports,’

—Currently, six of the eight alrports experience
peak hour IFR airside saturation. (Airside and
landside are terms used o denole the operaling
areas of an airport. Airside includes all aircraft
maneuvering areas and landside refers to the
ground access and terminal hullding area.) By
1982, without the provislon of planned ATC im-
provements, all of the alports could experience
IFR saturation, and six of the eight could experi-
ance VFR saluration.

—The alrside iapacity of these alrports can be
axtanded, within the presant EZD and FRE
framawork, o meet projocted demand for the
mid- to lata-1980's.

—Under current and proposed plans, most of the
survayed airports will have exceeded their land-
side capacity limilations before airside saturatfon
is reached. The problems are primarily physical
access/egress/parking limitalions, The airpons
surveyed account for & significant percentage of
all aircralt delays and experience a wide spec-
trum of problams that typify targe airport opera-
'This siludy linding is not in agreement with airling

repariet delay daa that indicates Lhese airporls account for

46% of delay.

820 - _ ‘AA EA TW UA
8OO |- ’ “*BN CO DL NA —
NE NW PA WA NE
& 780 |-
= [}
v 760 |- 1111 M
& AN A L' M
3 a0 b 1 : -
a 111 . B T FE
g 2o LERTLL R
§ 700 -1 | A0 — HE __
£ 680 [ 1
660 |- . '
640 |- ‘
1968 F 1969 ' 1970 * 1971 D 1g72 Vova | o1g7a
Quarter Year
AA - American NE - North East
BN - Braniff NW - North West
Co - Continental PA -Pan American
DL - Delta TW - Trans World
EA - Eastern UA - Unlted
NA - Natlonal WA - Western

Figure 3-23, 12 Air Carrler

*Four Trunk and **Eight Small Airlines |CAB Form 41 Data]

tions, It is, therelore, felt ihal similar problems
exist at virtually all of the major U.S. airports.

e. Relay Rankings, 25 Airports. Figures 3-24 thru
3-25 show 25 airports ranked by estimated air carrier
defay lor 1968, 1962 and 1973, They show that three
quarters of all air carrier delays occur at the lop 25
alrports in any one year and the delay time and cosl
have risen for each of the years shown. The figures
ara an exirapolation of data reporied by lour aitines
(Figure 3-23) to the fotal airpons with FAA towers,
The lop 25 airpents include only those airpors re-
ported by the airlines.

. Other Problems Under Review. Beside aircralt
delays, other airport problems are under review. Fig-

ure 3-27 shows sponsor identified capacity problems
at four airpors. For the olher airports at which no
sponsor capacity esfimates were provided, a range
based on airport size was used. Alrpont access was
frequantly identified as a problem.

g. Access. Most airports are provided ground
vehicle access through a single major antrance way
connacled to complex systems of sireels, ireeways,
expressways, and intersiate highways. Several have
plans for additional access ways and Kennedy, Phila-
delphia, Atlanta, San Francisco, and O'Hare have
aclive or potential plans for direct rail mass lransit
facilities.

37




38

Figure 3-24.  Estimated Ranking ol High Delay Airporls for CY 1968 Air Carrier Dolays of 290
Airpofs with FAA Towers and Recewing Schoduled Asar Carrier Service

Figure 3-25.  Estimated Ftanking of High Oeday Airports for CY 1969 Alr Carriet Delays of 251
Aiporns with FAA Towers and feceiving Schedulod Air Carrir Sarvice

Eatimated Total Air Carrler Delay

Eslimated Tatal Alr Carrler Dalay

Minutes (C00) Cos {000 dollara) Minutes (000) Cosi {000 dollara)
Altpan Cumutative Altport Cumulative Alrpont Cumulative Airponrt Cumulailve
Rank by Arpl Aank by Arpt
Dalay idenl. Number % oball Number %% of a8l Number % olall  Numbgsr % ol all Onlay  (dent. Numbar %ol all Numbar %% ofall Number % ofmil Numbar % of sl
1 JFK 53,1388 164 31389 164 220421 186 220421 186 1 ORD 32866 137 32868 137 #6016 137 21,6018 137
2 OAD 24768 128 6.6t7 293 154308 130 374728 316 2 SFK 25370 106 58236 244 8027 nd 307043 . 281
3 LGA 1,350.5 71 6,89687.2 364 62303 53 s 36w 3 LGA 1.660.2 69 74838 312 aima 51 47,8061 302
4 ATL 9137 40 7.8809 412 54274 46 48,1393 41.5 4 ATL 13151 558 87889 967 91635 589 57,1606 38,
5 LAX Bz 48 g.7621 458 5,278.4 4.5 544177 460 § LAX 10061 42 9.8050 409 58857 3.7 61,0553 398
8 EWR 7832 a0 0,525 4n8 42M8 36 588990 496 6 EWR 087.0 4.1 10,7929 450 58582 A7 60,9135 435
7 DCA €93.4 as 10,218.7 534 3,952.9 KK 626586 530 7 Mia 7740 32 11,5668 482 BA16S 441 753300 478
] PHL 8246 33 10,8423 56.7 4,053.4 34 667120 564 SFO 7135 22 12,3404 514 44244 28 79,7544 504
] MIA 4841 24 11,3064 5041 3.6200 a3t 70,3320, 535 ] PHL 69 A0 13,0470 544 484223 31 84,5987 535
1Q SFO 4404 23 11,7658 614 24402 29 727722 618 10 2]+ 609 28 13,7172 512 45620 29 89,1587 564
1 B80S 403.1 21 12,1588  B3S 23057 20 750778 G36 tH HOS f1as 2 14231% 582 30370 1.9 92,1058 | 562
12 DAL 244.6 18 12,500.5 653 22089 1.8 772868 655 12 DAL 4708 20 141018 6.2 27448 1.7 g4 8406 BOD
13 DTW 2871 16 12,6006 669 20233 1.7 79301 672 13 STL 4275 1.8 151284 601 26035 1.7 07,6441 81,7
4 870 ar2 1.4 13,0708 €83 1,640 1.4 80,0502 486 14 PTW 4263 1.8 155857 649 32825 21 1008268 638
15 HOU 280 1.2 13,2998 695 16557 14 82,6053 70D 15 PIT 727 15 159284 684 25803 1.7 1034188 655
16 CLE 208 12 13,5208 0.7 14330 1.2 80089 N2 16 MSP %715 11 16,1858 675 24075 1.6 1050044 67
17 T 2189 1.1 13,7086 718 12028 1.1 853217 7123 17 CLE 2565 1.1 16,4424 G626 £.6109 1.2 07,7163 683
18 HNL ivae 09 13,9183 727 1,099.0 .09 864213 12 18 UEN 265 10 166789 698 12013 08 1090068 681
18 BAL 1759 08 140842 736 ‘LI 1X:] 81,3624 4.0 19 HNL 2211 09 168000 705 1,087.6 0.7 1100404 €08
20 MK 1609 1] L2543 744 a101 a.? gg1ras  fav 20 TPA 1968 08 17.1989 713 1,630.3 1.0 11,7247 708
a MSP 46y 0B 144004 752 1.306.1 1.1 894786 758 21 SEA 1870 048 17,2839 721 14474 08 119,1721 7.7
22 TPA 136 o7 14,5380 759 9128 o8 904115 746 22 MSY 1814 08 174624 728 BE1.S 048 114,136 - 723
23 REN 1321 a7 14,6701 766 6750 as 610868 772 A BAL 102y 08 17.650.1 737 10888 0.7 1522245 730
24 SEA 1nzs 08 W77 712 8468 oy 18133 7179 a4 HOU 1me 07 178200 744 11Me a7 1163441 737
a8 MSY 074 06 14,8801 778 547.7 D4 92489.0 783 25 MKC ws2 0.7 17,8055 74¢ ae7.1 06 172012 743
Sub Towal {25 Airporis} Sub Toral (25 Airporis)
14,8800 778 9248tD0 783 17,9655 7480 $17,231.2 742
Cithar (215 Airports) Othet (226 Aiparis)
42448 222 255507 217 5.857.2 &85 4060286 2587
Grang Telat {240 Atrparts) Grand Total {251 Airports)
19,134.7 1000 18,0397 1000 23,042.7 1001 157,834.1 1000
Sourca: FAA, Tarminal Area Altkne Delay Dala 1984-1668, Sep1 1069 Souica: FAA, Terminal Arsa Ainine Dulay Data 19641969, Sept 1970,
Note: Alrpart Idenifiers Dacoded for figures 3-24, 25, & 28,
JFK Kennady Inti. PHL  Philadeiphia intl. HOU  Houslon Wilinm P, Hobby TPA  Tampa Ini'l,
OAD  O'Hara Infl. MIA  Miami Intl. CLE  Cloveland It DEN  Danvar Stapleton Int).
LGA  Laguardia SFO  San Francisco Intl, [k Graater Pisburgh Inl't. SEA  Soattln-Tacoma Int).
ATL Atlanta Hartsfiedd Inf't. BOS  Boston Logan Intl. HNL  Honohutu tnt'l. MSY  New Oieans Int'l.
LAX Loa Angatos Intl, OAL  Dullas (Love) BAL Ballimare-Washington Int'l. FLL Forl Lawderttale-Hollyweod tni'l,
EWR  Newarkinl. DTW  Datrait Matropnlitan MKC  Hangna Ciy LAS  Los Vegas WeCarran .
DCA  Washinglon National STl St Louls Intt. MSP  Minngapohs-Su. Paul Il




Figure 3-26. Estimated Ranking of 25 High Delay Airports for CY 1973

Estimatet! Total Al Carrlar Dalay

Minutes (D00} Cosl (000 dollara)
Alrpon Cumulillve Alrpon Cumulclive
Rank by ArpL - B Figure 3-27. Access/Egress/Landside Limitations
Deisy idenl.  Humber %olall Numbar % ofall Humber %ofall Numbst % ofall
t  ORD 41608 1.2 41565 142 268120 138 268920 1348
y ) y y ESTIMATED MAX  BATURATION® 2PONSOR
2 AT 3,487 108 75082 250 205978 152 565008 280 AIRPORT ENFLANEMENTE  (FAMDEMAND) - (DENTIFIED LIMIT
a  JFK 10904 68 83066 31.8 16,3460 A4 72,8567 373
NEW YORK 1084
& LGA 15614 84 10,880 2372 89033 A5 BLTE0D 419 500 ACCESS
5 SFO P34 32 11,6274 404 5B833.7 30 87,5017 449 (FRYLGAEWH) [ROM{1-4M1AM)
B LA 8984 51 127258 435 62079 31 038018 48.1 OHARE 27 M |85 TERMINAL BLDGS.
7 DEN 8144 28 12502 452 49434 25 DB74SD 508 Aoonin AYLUAT
8 PHL 8114 28 14,3508 40.0 51606 27 009136 532 SPONSOR
o EWR 7888 28 15005 518 51670 26 1080806 558 EETIMATES 15 M WO 0m
W A 7672 26 ISENT 542 ABMB 24 1137752 562 LOS ANGELES f;‘ﬁfm"s’ I iy
11 DAL T2 24 - IB58A8  SB6 47224 24 1184076 60.7 EAEENAYE S e
12 DCA 6070 24  AT.2880 500 A75P4 1§ 1222550 628 ) :
12 M (W/0 TRANSIT) 1017 ‘
3 pIT 8046 21  17.5%8 61 36760 19 1259310 645 ACCESS, MASS
1 BOB 72 18 1B3M0A 827 14407 18 1283717 663 [EANFRANCISCO  15.5 M WTRANSIT) gy TRANSIT
16 CLE 4839 18 198037 643 27418 14 1320133 677
18- bW 3940 14 10ZTT 657 26753 14 1347888 680
17 MsY 3814 12 185001 B89 19190 10 1367076 70.0
18 A8 M55 12 1053 oan TeE 1 1miaes et DENVER 12 M=16M 19811084 CONTINUING AIRSIDE
10 HAL MBI 12 202749 €92 8310 L7 1421538 728 sz PHILADELPHIA 12 W-15M 10901995 POSSIBLE AIRSIDE
20 Sn 2025 10 205574 0.3 18493 10 1441032 738 E5 — "
21 FLL 2604 0B 208288 711 14359 07 1455301 746 MIAMI 12ZM-15M 10021880 ACCESS
2 TPA 2463 08 21071 720 14182 07 1460883 763 ATLANTA 25M—50M 10641908 POSSIBLE AIRSIDE
23 Mep 247 DB 21,348 728 12803 07 48,2438 759 Sowce: FAA Report on Aipon Capacly-—-Janusty 1874,
24 BEA 270 07 21,8318 7as 15206 0B  148,7821 787 *FAA Foracasts hava been rovised downward since tho repor so the uturnﬂr.n lime tabla will alp by &
YOAr of two In several inslancas, || may Blill ba used lor comparatve purposed.
25 BAL 1807 06 21,7305 742 12778 06 1510887 774
Sub Tolal (25 Alrporia)
2,105 742 151,050.7 7174
Qther {252 Alrporis)
: 75814 258 44,1790 228
Geand Tolal {277 Airponis)
202010 1000 1952387 1000

Source: FAA, Altiine Dotay Data 1070-1074, Fob 1975,

h. Landside Capacily. Landside (lerminal) capac-
ity represents a polential ultimate limitation lo growth
at alrports. Many sites have plans for major expansion
ot the terminal complex (Newark recently completed
building a new complex); others have lesser plans.
Althaugh cursory ebservation seems to Indicate that
airports such as Kennedy and La Guardia may have

reached the limits of tarminal butlding expansion, a
racent study at La Guardia indicates there are altama-
tives avalilable to increase access and landside ca-
pacity al highly developed locations.

I. Airside Problems. Airstde problems are directly
related to airield configuration. Gne of the major
limiting factors Is the runway/taxiway acceptance rate,

but problems are also related to apron parking space,
gate availability, or inefficient use of existing tacilities.

|- Alrspace Probiems. Airspace delays, terminal
and enrcute, are primarily caused by weather that
limils airport acceptance io the state of the art of
navigational aids. Another cause of terminal airspace
delay is he increased separation required because of
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the presence of polentially dangsrous, high-energy
wake vortices generated by large aircralt—particularty
wide-bodied aircraft. Still other contribuling factors
include nolse rastrictions that require use of inefficiant
flight patterns; improper deslign, location, and use of
high-speed taxiways; temporary runway closures or
other malor construction; and alrline scheduling to
satisty demand for sarvice during prime morning or
evening hours,

k. New Sites. Despile planned improvemenis, new
airports will be needed eventually lo sustain further
system growth. Sites are under consideration at var-
lous places including Atlanta, St Louis, New York,
Los Angeles (Palmdale) and Miami. In some cases
new sitas have already been acquired while else-
whare redevelepment of existing military sites Is a
possibility. Federal funding will nat be provided lor
new airpors until environmaental, soclal, and economic
impacts of development are fully explored.

I. Follow-On Surveys. As various capacity prob-
lems discussed above ware made apparent by the
eight-airport atudy, follow—on detailed surveys of major
airports bagan, To date, surveys of Chicago Midway
{July 1974) and Now York La Guardia (March 1975)
have bean published, and work or planning is under-
way to cover as many as 25 major hub areas that may
Include up to 100 airports. Perhaps the most signifi-
cant offect of the completed and ongolng studies is

thal the FAA, herelofore primarily concerned with
developing systems to handle forecasted airspace
and airside demand, is now viewing all elements
including access/egress and landside to determing
whal must be accomplished to assure balanced sys-
tem growth.

m. Recapitulation, All data indicate the problams
exist primarily at major hub areas, with four airports—
O'Hara, Atlanta, Kennedy and La Guardia—account-
ing lor approximately 40 percent of all delays. Bayond
the maljar hubs, delays are related 1o a few site-
specific problems rather than to the general system-
wide capacity consirainis that exist at the busiest
airports. The main aviation system problems are:

--Access/Eqrass. Access 1o alrports Is limited by
inadequate roadway capacity and lack of conven-
ient mass transit facilities,

—Landside. Congestad and poorly designed pas-
sanger and baggage processing facilitias {includ-
ing curb and parking space} result in inconveni-
gnce and delay.

—Airside. Runway, taxiway, apron and gate accept-
ance sales are incapable of handling currant or
forecast peak-hour demand.

—-Alrspace. Terminal area delays are directly re-

lated to airport acceplance rates bui also to
navigational aid limitatien, arrival/depanure pro-

raific Activily at FAA Facilities, by Aviation Category—Calendar Yenrs 1965-1975

cedures and separation standards reguired to
avoid wake vonlices, Enroute capacily is also
affected by tarminal acceptance rates, but other
prablems are the result of separalion required by
navigational aid limitations (especially on the
busy city-pair or oceanic routes).

316. CURRENT LEVELS AND TRENDS,

4. Current Levels. The actual operations recorded
by Air Route Traffic Cantrol Centers and Air Traflic
Contral Towers from 1965 to 1975 {(Figures 3~-28
through 3-30) show an 84 percent increase in aircraft
handled by Centers and a 58 percent increase for
tower operalions. Significant grawth was exparienced
for tha first five years; then there was a leveling frend.
Instrument {IFR) flight by general aviation recorded by
centers and towers increased by 286 parcent {since
1965) and 258 percent (since 1968}, respectively.
This iltlustrates the impact that increasing use of
husiness jets and other well-equipped privately-owned
aircraft are having un the NAS.

b, Forecasts. Because of the fuel crisis and the
gconomic slowdown, the latest FAA [orecasls (Fig-
ures 3-31 through 3-33) show reduced growth com-
pared to projections published in the past few years.
Even so, It is estimated that operations at airports with
towers will double the present leval by FY 13987,
principally because of growth in general aviation.
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Figure 3-22, Major Menasures of Air Trafflc Activity at FAA Facllities, by Aviatlon Calagory—Calendar Years 1965-1975

Total Air carrler Air taxi General aviation Military
Percont Parcant Porcont Percent ,Parcent
Workload Anpual Of  Apnual Of  Annual of  Annual 01 Annual
moasura Year Number change Number total changoe  Numbar tota) c¢hange  Number tatal changs Number total change
Arerait
Operations
at Control
Towara
' Toltal 1975 59,862 468 +4 9,223,556 15 - 2,762,346 5 +7 45,297,055 78 +5 2,689,511 4 -3
. : - 1074 67,687,616 +2 6202726 16 -7 2582218 4 +16 43123407 75 +4 2,779,165 5 ~8
K 1973 56,653,053 +8 9,622,044 18 +2 2,227,945 4 +9 41,380,042 73 +8 3,040,922 5 -8 .
v . 1972 53,2559 -1 9,686,307 18 -1 2,042,068 4 — 28,171,922 72 ~5 3,343,532 8 -5
. - 1971 53,702,396 -3 871,525 18 -6 — - -— 60,000,582 75 -2 3510278 7 —_
! 1970 65,280,498 -2 10,383,204 19 -5 _ —_ — 41,304,008 75 -1 3,503,198 8 +5
; 1969 . 56,231,021 +2 10,820,013 19 +5 _ - - 41,956,677 75 +1 3,348,131 B —_—
: 1868 55262,005 +11 10377080 19 +11 - - —_ 41,664,024 75 +12 8,350,802 6 +1
P 1967 40,886,840  +11 9,350,860 19 +14 — - - aT2prB22 M +11 2304258 - 7. -
o 1666 44852016 +19 8208322 18 +5 —_ - — 234481286 75 +26 2,301,388 7 ~5
1665 37,870,536 +11 701811 21 +5 —_— - b 26,572,850 70 +15 3470, 9 =7

Source: FAA Alr Traltle Activity CY 1875, March 1976,

Instrumant operalions at these alrports will rise by 92
percent by 1987, and IFR traffic at centers is expacted
to increase by 67 percent by the same year. Indeed,
except for military tratlic, it is expected that operations
by all classes of users will increase significantly by FY
1987—air cartiers by 52 percent, general aviation by
140 parcant.

317. AIHCRAFY DELAY LEVELS—PRESENT AND
FORECAST,

a. Delay Times Increase. Congastlon-related de-
lays at most high activity airporls during 1974 aver-
aged three to 4.2 minutes per operation. The upper
level rapresents a slight increase over the estimated
3.26 minutes average dstay per operation in 1973.

b. Causes of Delays. As Figure 3-34 shows, a
summary of syslem-wide delays for 1972 to 1974
indicates thal 63.5 percent to 89.4 percent of delays
are caused by weathar problems such as ice and
snow (9.5 percant ta 20.8 percent), thunderstorms
{14.8 percent to 21.2 percent), wind (7.4 percent to

20,9 percent), and conditions below current landing
minimums {14.7 percent to 17.4 percent), Traflic vol-
ume contributed to 2.7 percent to 14.7 percent of
system-wide delay time, but its impact is generally
limited to a few busy hubs. It Is currently estimated
that approximately 40 percent of delays (weather and
others) can be reduced by aimpor and ATC system
Impravements, use of secundary airports and upgrad-
Ing existing or building new airpents,

¢. Delay a Contlnuing Problem. Datay at major
hubs is expected to remain a problem because of
forecasted growth, aven though many new FAA pro-
grams arg designed to reduce delay. Capacity at tha
top 10 or so airports is already a problem, and aven
modest growth will worsen the situation.

318. AIRCRAFT DELAY COSTS—PRESENT AND
FUTURE.

Delays are estimated o have cost air carmlers be-
twean $3682 and $529 million in 1974 and could
axceed $1.0 billlon by 1980 and $1.5 billion by 1985.
These costs will significantly decrease the econamic
viability of commercial service unless sizeable capac-
ity Increases are made.

4




42

Figure 3-30, Major Measures of Air Traffic Aclivity at FAA Facllities, by Avlation Categary—Calendar Years 1965-1975

Total Alr cartler Alr taxi General avintion Mil kary
Per:ent Perceont Porcont Percent Porcont
Workioad Annual ot Annual af  Annual of  Anpual of  Annual
nsasure Yeor Number change  Number falal change  Number total changs Number foisl change  Number totol change
Instmiment
Operations
at towers
RAPCONS and
AATCCS 1
Totat 1975 28,784,405 +7 8,352,845 35 - 1,993,817 7 +18 11,642,927 44 +17  3,795016 14 -3
1974 25018487 +4 0,373,988 37 -5 1,674,261 7 +30 6,928,579 40 +15 4,038,258 16 -4
1973 24000342  +17 9,808,752 L] +4  1,289.311 5 +31 8,624,598 s +44 4,180,683 18 +3
1872 20,586,111 +13 9,561,559 46 +1 088,687 5 - 5,586,107 29 +16 4,051,758 20 +11
1871 - 18,260,813 +8 9,426,213 52 -2 - - — 5,174,088 a4 +20 3,660,812 20 +11
1970 17,214,460 +1 8,619,331 56 -4 - — — 4,207,776 25 +10 3,297,353 19 +3
1868 17,078,335 +8 0,968,801 58 +8 —_— — - 3,809,840 23 +20 3,210,614 19 -2
1868 15,770,142 +17 9,236,132 - _ —_— - —_ 3,250,178 21 - 3,283,832 21 —
1687 13,453,840 +20 —_ - —_ —_ —_ — — - - — — —_
1966 11,199,452 +9 -— - - —_ - - - - - —_ - -
1985 10,291,464 +13 — - - —_ - - - - — - -_ ad
Instrument 1975 1,858,522 +2 oy 42 -1 194,832 10 +8 765,868 a1 +2 125,187 7 +2
Approaches 1674 1,628,431 -1 780,881 43 -9 178,480 10 +8 747,13 41 +8 121,939 7 -5
1873 1,854,647 +2 855,952 46 -5 163,821 k] +13 706,845 38 +11 128,229 ? -6
1972 1,815480  +14 897,608 49 +8 145,000 8 - 836,484 a5 +2 136,384 a -10
1871 1,586,202 -5 822,157 51 -9 - - - 622,354 a8 +2 151,771 10 w11
- 16870 1,603,578 -5 902,081 54 -8 -_— —_ — 610,156 38 +4 171,342 18 +3
' ARTC Conters 1660 1,763,228  +15 980,429 56 +17 - - — 587,053 33 +20 194,848 1 -11
{includes 1968 1,527,272 +7 837,407 55 +4 — —_ - 471,223 3 +20 218,552 14 -7
Approach 1867  1,432533 418 805,747 56 +21 — - - 382,912 28 +20 233,874 16 +3
Contral 1968 1,218,089 +7 664,423 54 +7 -— —_ — 326,678 27 +23 227,068 19 -9
Facilitios) 1965 1,134483 +13 820,645 55  +10 - — - 265177 23+ 248,641 22 +8
Approach 1976 1,676,825 +1 729,165 414 ~1 166,414 9 +8 865,450 40 +2 115,796 ? +3
Control 1974 1,654,287 -3 734,165 44 -10 152,650 ] +7 655,060 40 +4 112,412 7 -8
Facllities 1973 1,705,423 +2 B12,068 48 -5 142,245 8 +12 631,410 ar +11 119,700 7 -5
1972 1,673,814 +12 asa2012 51 +9 126,875 ] — 669,442 34 —_ 125,485 7 ~-13
1971 1,480,402 ~8 778,770 52 -8 _ -~ —_ 668,071 38 +1 143,641 10 ~14
1970 1,585,873 -4 857,127 54 -7 - - —_ 562,611 ag +4 166,135 10 -10
1969 1,653,796 +16 025,484 §6 +17 — - - 538,880 33 +26 189,452 1" -1
1988 1,427,383 +8 787,731 55 +4 - — — 426,817 a0 +19 212,735 18 -7
1967 1,343,181 +18 757,785 58 +22 _ - —_ 357,464 27 +20 227,932 17 +3
1866 1,142,440 +8 822426 55 +8 —_ —_ _ 208,385 28 +23 221,819 19 -8
1665 1,050,143 +13 577,072 54 +10 — - - 241,725 23 +29 240,346 23 +0

1 RAPCON = Radar Approach Canirol {USAF),

RATCC = Radar Air Traffic Contral Center (USN) recently changed to RATCF (Facilily).
Source: FAA Alr Trallic Aclivity CY 1975, March 1976,
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Figure 3-31. Total Aircraft Oporations at

Alrports with FAA Traflic Control Service

Note: Percentages May Not Total 100 Dua to
Rounding.

Millions

Number of Towers f 50
1972, 0inienee 348
1973, 362
1974, 0ciiiiinnne 394

1975....... veurn A6 — 40
1976.00.0c0vrunne 428
1982....... veere 459
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General Aviation
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Figurs 3-32. Instrument Operations at Alrports with FAA Traffic Control Service
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Figure 3-33, iFR Alrcraft Handled by FAA Alr Route Traffic Contral Centera

319. DEMAND PROFILES—PRESENT AND
FORECAST.

a. Possible Profile Chanaes. The hourly passen-
ger and aircraft demand profiles have tended to
remaln the same from year lo year, with highest
demand during early moming and early evaning haurs
at many airports within commuting time of other cilies.
These profiles are expacted to change as a result of
Increasing congestion or impased hourdy quotas at
busiar points, For example, the May 1975 demand
profiles at O'Hare and Washington National In Figure
3-35 and 3-36 show flights spread fairly evenly
lhroughout the daylight hours, This effect may be
axperienced at other airporis in the future.

b. Genaral Aviation Demand. General aviation
system demand may be allered because of general

economic conditions and enacliment ol propesals 1o
increase user charges. Howaever, fairly substantial
growth is expected under most circumstances.

€. Use of Larger Aircraft. Angther factor, specifi-
cally affecting demand on landside and access facili-
ties, Is the increased use of larger aircraft with greater
seating capacity. Each carrier is expected to ohtain
progressively larger aircrafl, reduce first class sec-
tions 1o increase seating capacity in coach seclions,
and increase the number of flights.

d. Socio-conomic Changes. Slill other potential
major Influences on future sysiems demands are lhe
expecled changes in the socia-economic characteris-
tics ol the population (Figures 3-37 and 3-38). These
changes include a larger percentage of people in the
fravelling age group, 25-55, alter 1980, and an in-

1872 1973 1874
- 35 Woeather
— Non-Speeific 7.1% 5.8% 2.0%
— Below Minimums 17.4% 18.8% 14.7%
-0 = Low Cailing/VIisibility 12.6% 14.6% 8.5%
— Thunderstorms 17.3% 14.8% 21.2%
— Snow and lco 20.8% 9.5% 9.7%
_ 25 — Wind 12.5% 12.3% 7.4%
Weather Total 89.4% 73.9% 63.5%
Airpory and Runway Closure 3.2% 14.1%L 14,6%&/
-20 . FAA Equipment 2.9% 5.5% 5.8%
Powar ~ 0.2% 0.3%
Tralfic Volume 2.7% 4.6% 14.3%/
l-15 Varlous 1.8% 1.7% 1.7%
Totat 100.0% 100.0% 100.0%
- 10 1/ Incraase in delays dud largely ta repalrs at Ailanta and Q' Hara,
2 Mostly runway repalra at O'Hara,
3/ Primary Increase caused by the iatroductlon of a mora refllned methed of cause
Identltication, which caused a shift in parcent dolays from weather to tratfic volume

Elgure 3-34, NASCOM Causal Summary of Dolays (Systom-wice)

creasing white callar workforce with higher discretion-
ary income.

320. ENVIRONMENTAL CONSTRAINTS.

The 1975-1976 edition of the FAA Environmental
Plan, published separately, describes the FAA envi-
ronmental policy and delineales a five-year program
designed to implemant that policy. The following is a
brief discussion of the problems as they impact on
system capacity. A more detailed discussion of the
environmental program is contained In the environ-
mental section of this chapter.

a. Negative Effects on Capaclty, Concern for
exisling and potantial noise problems has resulted in
delay or stoppage in expansion of existing airporis or
development of new airports. Decisions regarding
such projects hava, at times, rested almost entiraly on
environmental considerations, Even at existing air-
ports, noise complaints and legal suits are having
negative effects on capacity. In some cases, any
development that would increase traffic or allow oper-
ations of larger aircraft is opposed; in other areas,
special fight patterns are imposed for ariving and
departing aircraft specilically to reduce noise impact
on populaled areas. Such restriclions may negale any
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Figure 3-39. Capacity Measures of Natlonal Aviaticn System
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capacity gains expacled from an improved air traffic
control system.

b. Other Resirictions. Other restrictions placed on
operations and reducing total airport capacity are the
imposition of a curfew, bans on Jel aircralt, and
limitations on numbers of operations. Some of these
restrictions may be in the form of a mutual agreament
between airport oparatars and airlines for curtailment
of flighls during Jate night hours or restricting opera-
fions to certain runways at night under certain meteor-
ological conditions. Allernatively, these restrictions

may be unilaterally imposed by the airport operator,
The need for continued growth ol an envirenmentally
compatible air transportation system indicates the
urgent need to censider aliernafive methods for in-
creasing capacity of existing sites, wider use ot noisa
abatement Hight procedures, plus land purchases and
zoning 1o ensuwie compatible developmant around
airports,

321. CAPACITY MEASUREMENT.

a. Compiexily. The capacity of the National Avia-
tion System, broadly defined, is ils ability to process
peocple, cargo, and equipment gificiently. Accommo-
dation of demand requires the identfficalion of the
many interrelated elements comprising the system
and development of specilic mathods for determining
and incraasing their capacity. Figure 3-39 shows the
complexily of the systern and the many organizations
that must function 1ogether to achieve necessary
improvements.




b, Effects of Changes. Obviously, a change In any
area can have serious consequences an other system
alements. This was illustrated by the effect of the
Intreduction of wide-bodied aicraft that reduced tofal
operations for several years, but contributed to severe
capacity problems in practicalty all areas:

—Runway acceptance rates were reduced dus lo
generation of wake turbulence.

—Taxiways and aprons had to bo recanfigurad and
strengihened.

—{ate facllities and mobile lounges raquired re-
modeling to serve higher cabin entrances.

—Increased passanger volume of several clossly
spaced flighls placed heavy stiain on all access/
egress, processing, and sevice facilitfes,

c. Service Improvements Needed. Any Improve-
ments in capacity In any area must also be concerned
wilh improving service to individuals. The identification
and measurament of such service is difficull since it
relates to quality and quality by its nature Is subjec-
tive. However, a minimum level of service at carrier or
general aviation airports must be maintained or ac-
ceptance ol the facility will be limited. There are
service measurements in use by highway depart-
ments and others responsible for planning transporta-
tion facilities, but these are not applicable to all
facilities comprising the airpor system. Hecent FAA
sponsored landside capacily studies have discussed
level of service measurements; this work is expected
to lead aventually to publication of relevant guidelinas.

d. improvement Means Available to FAA. The
latest legislative proposals to extend the airport grant-
In-aid program have included provisicns for improving
public use porions of terminal arers, but until the
proposals are enacted inlo law, ha FAA is limited to
other means of fostering landside improvements.
These may include withholding grant funds for airside
development that is not maiched by landside capacity
Improvements; adding level of service requirements in
the airport cortification program; dissemination of
studies and planning guides emanating from the
newly instituted landside program; increasing involve-
ment in Departmant-wide intermodal planning groups:
and coordination with other government agencies
involved In passenger processing, such as customs
and immigration, Regardless of method applied, direct
or indirect, all capacity improvements must ultimately
consider user tirma, comlort, cost, and convenlence in
sorme measureable form.

322. CAPACITY ASSESSMENT. Agency effarts
have been directed primarily toward developing ca-

pacity criteria for airside facililies. However, the nead
for system-wide Impravement raquires assessment of
all major system companents: access/egress, land-
side, airside and airspace (terminal and enroute.

423, ACCESS EGRESS AT MAJOR AIRPORTS

i. No Single Solution. No one mode of franspor-
tation will solva the airpont access/egress problems.
Prasontly, the roadway is the major means of access.
bui space limitations require consideration of rail,
subway, and other allernativaes, including helicopter
and short takeoff and landing crall operating away
from major airports. Several cities, such as Brussals,
Tokyo, and Cleveland, have rapld rail transit syslems
and others have studied, proposed, or ptan 1o inaugu-
rate train service hetween the cily center and the
airpon. In the meantime, highway traftic to many
metropaliian airports continues to be congesled, The
pioblem continues to be studied, with responsibility for
soiulions being passed Irom ong authority to another
without affirmaltive action, Figure 3-40 shows passen-
ger modes of transporialion at airports seved by
highways.

b. Ground fravel Time a Problen. The airpart
access/egress problem is highlighted by two surveys
conducted by the Federal Highway Administration in
1968 and 1972, The lindings were published in a

December 1972 DOT Report, Air Passenger Trip
Travel Times, Ground and Air, 1968 and 1972, It
reported that ground Iravel time to many alrports Is
the same loday as it was in the 1940's, and, for major
airports, pradicted travel will worsen untess improve-
menls are made to access facilities. The ground travel
coupled with other fime-consuming actions, such as
parking, ticksting, security, boarding, and holding for
takmofl, may account for a significant portion of the
todal trip time. Anaother linding showed that travel
during peak periods al some locations was 60 1o 70
percent greater than off-peak travel.

c. Same Improvements, Al large hubs, travsl
duting peak periods was reduced by eight percert
betwaen 1968 and 1972, and ranged in 1972 from a
low of 11 minutes at Miami to 50 minutes at Kenneady.
The Miami figure was cut frem 24 to 11 minutes (54
percent) by the opening of the sight-lane East-West
Expressway aiter the 1968 study. For medium hubs,
hall showed improvement for an overall reduction of
eight percanl. Travel for the 31 medium hubs in the
study ranged from a low of B.8 minutes at Omaha (o
30 minutes al Hartford, Tulsa regisiered the greatest
improvarnant (40 percent) with driving time down from
26.2 to 15.6 minutes alter the cpening ol Interstate
244 and the Gilcrease Freeway.

Figure 3-40, Passenger Modes of Ground Transporation

Numbor of  Numhbor of Porcent Porcant
Pagssonpers/  Vis|iors/ Doparting Artlving
Catogory Desacription of Category Vehicle Vehicle Panssengors Passongora
1 Cabs, buses, and imousines. 1.3 0.0 60 60
2 Private auto drops departing pas- 1.3 0.0 15 -
senger at curb,
3 Private aulo parked with visitor and 1.3 28 10 ~
departing passenger.
4 Private auto parked and picked up 0.0 15 15
by passenger.
5 Private auto parked by visitors 1.3 2.6 - 25
meeting arrving passenger.
100 100

Sourges: DOT, Office of High Speed Ground Transportation (1958), Massachusetts Depatmant of
Transportation (1872}, Los Angeles Department of Airporls (1968).




d. Possible Effect on Commuter Travel, When
total airfground Irip time (Figures 3-41 through 3-48}
for short-haul flights (under 500 miles) was consid-
ared, several cily-pairs showad greater frip time in
1972, compared with 1968. Among them ware New
York-Boston, Los Angeles-San Diego, Baltimore-New
York, Boston-Philadelphia and Cleveland-New York.
in the shon-haul markets, ground travel time fra-
quently accounted for one-half ta two-thirds of the
total trip time. For medium-haul trips (500-1,000
miles), ground time accounted for one-forth lo one-
third of air/ground time; ler long-haul trips {(more than
1,000 miles), it was one-ifth to gne-fourth of the lotal.
Since all forecasts point to increased demands on
access facilties, improvements are necessary for ac-
captable levels of service. The total travel limo statis-

Minutes

300 (
D Air time

‘| Ground time

225 I

150 L

Short Medium Long

Haul Haul Haul
Markets Markets Markets
{under (500t (Over
500, 1,000 1,000
Milas) Miles) Miles)

Flgure 3-41, Average Ground and Alr Travel
Times for Short, Medium and Long-Haui Trlps,

48 Summer 1972

tics for the shor-haul market indicate that other trans-
portation mades, il designed to provide reasonable
levels of service betwsen cily centers at low cost,
could replace commuter flights from several major
airpornis.

324, AIRPORT LANDSIDE,

a. Landside Criteria tUnder Development. Al-
though there has been extensive work over many
years toward developing and improving airside crite-
ria, development of delailed FAA landside capacily
cntena 1S in initial stages. In April, 1975, FAA co-
sponsored landside capacity workshops attended by
transportalion experls from government, industry, and
universities as a [irst step toward altaining useful
information on ftandside capacity problems, capacity
definitions, and identilying means for instiluting nec-
assary improvements. Although the landside prob-
lemns are complicated by the existence of many more

varied componenis than on the airside, eventual
achigvement ol capacily measurement and madeling
is expaclad.

b. Factors Alfecting Capacity. Tha capacily of
each of the on-nirport landside components, access/
egrass, parking, terminal building, and gates is af-
fected by several faclors:

-—Arrival/departure methed, rate, reason, and time.

—Total cceupancy time of parking facilities, 1ermi-
nal building, apran, and gale faiilivs.

—Space available for facilities.

—Compatibility and accessibility of facitlies {loca-
tions, driving and walking distances, gate/aircralt
compatibifity).

—Maximum aceeptable delay at particular facilities
{level of sgvice).

L.os Angeles-San Dlego (108 mlles}

Baltimare-New York {184 miles)

New York-Boston {185 miles)

New York-Washington {214 miles)

Chicago-Detroit (235 miles)

New York-Rachester (246 miles)

Chicago-St. Louls {258 mlles)

Boston-Philadelphla (279 mlles)
 Buffalo-New York (301 miles)

" Chicago-Minneapolis (334 miles)
New York-Pittsburgh (335 mlles)

* Los Angeles-San Francisco (338 miies) §
Bouston-Washlngton (389 miies)
Cleveland-New York (424 miles)
Atlanta-8t. Loulis {484 milas)
Chicago-Memphis {491 mifes)
Average Short-Haul Market

Passenger Trip Time

Ground/Alr
1 .
—]
]
]
]
1
]
|
=
|
1
|
54 Minutes Ground (482 percent) —
58 Minutes Alr (51% percent)
50 100 150

Minutes

Figure 3-42, 1972 Vehicle Trave! Time In Minutes, Short-Haul Markets under 500 Milas




c. Mon-Passenger Effects. Although the passen-
ger is the primary concern on the airpon landside, the
facilities ars also used by well wishers, visitors, em-
ployaes, and concessionaires. All of these have an
impact on access/egress modes and various service
Ground/Air tacilities. Figures 3-45 Ihrough 3-48 show passengar/
visilor departura times and flows through terminals
and {he passengerivisitor limes and percentages al
various airport setvice functions, Similar flow dia-
grams for arriving passengers must be added to show
the complex capacity considerations necessary during
planning tor new or remodeled landside facilities.

325. AIRPORT AIRSIDE,

a. Grants-in-Aid for Airside Development.
Through FY 1975, the airport grant-in-aid programs
were provided primarily for airside davelepment with
landside funding limited lo major access roadways

Detrolt-New York (508 miles)
Atlanta-Washington (547 miles)
Chicago-Washlington (589 miles)
Atlanta-Mlami {585 miles)
Atlanta-Datrolt (585 miles)
Baltimore-Chicago (622 miles)
Boston-Detrolt {832 miles)
Atlanta-Philadelphia (866 miles)
Chicago-Oklahoma City (693 mites)
Chicago-New York {740 mlles)
Atlanta-New Yark (760 miles)
Average Medium-Haul Market

Passenger Trip Time 54 Minutes Ground (362 percent) — within airport houndaries. Access impravements out-
) 1 side the boundaries had to be funded locally or,
93 Minutes Alr (3% percent) wherever possible, with an assist from the Federal
Highway Administration or the Urban Mass Transpor-
0 100 200 300 tation Administration.
Minutes b. Airside Criterta, Tha emphasis on airside deval-

opment led lo detailed analysis of airside capacity
" criteria. These criteria, first published in 1966 as
Figure 3-43. 1972 Vehicle Travel TIme in Minutes. Medium-Haul Markets 500 to 1,000 Miles “Alrport Capacity Criteiia Used in Preparing the Na-
tional Airport Plan,” (AC150/5060) are now being
updated. The updaling includes the development of
models for detarmining capacity and delay, the valida-
m lion of these models, and development of a capacity
and delay handbook to make the outputs available to

Ground/Alr airpart planners.

¢. PANCAP Limitations. The original handbaok
included the concept of “practical” capacity. This is
defined in terms of operalions that can be handled

| .
— ! within specilied acceplable delay limits. This method-
: olegy has been in use for more than 10 years

J S lollowing work by Airborne Instrument Laborateries in

} B the early 1960's that preceded publication of the FAA

1 ; handbook. Problems arise for some users because
' runway configurations can accommodate levels that
] Co oxceed the practical capacity tevels derived trom the
| : oxisting mathodalogy. Figure 3-49 shows 11 airpors
R N that operated at levels exceeding their practical an-
’ PPN nual capacily (PANCAP).
| 80.Minutes Ground (22.2 percent) d. Maximum Throughput Rate. To avoid the
-} 213 Minutes Air (77.8 percent) : problems that anise through use of PANCAP, curren!
MR ; model work is based on "maximum throughput rate”
15 200 450 that is independent ol demand ¢r delay.The maximum
~ Minutes throughpuit rate is defined as the maximum number of
aircrait that can be handled by a facility during a
specified tima period under conditions of continuous

Figure 344, 1872 Vohicle Travel Time in Minutes. Long-Haul Markets over 1,000 Miles
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demand. Furthar, the models cover the capacity ol the
enlire airside, Including the apron gate areas and the
taxiway network,

e. Delay Modet, A separate delay moedel allows
predictions of delay times under varying operaling
configurations and conditions. Delay, rather than
being linked to capacily as under tha PANCAP con-
cepl, is simply defined as the difference in tima for
aircraft movemen! under two different conditions.
Condition one Is the actual time required for mave-
ment; condition two is the time it would take if there
were na interferance from other aireraft (zero delay),




f. Expected Results, Eventually, this effort is
axpecled to provide planners with reliable means for
measurement of runway/laxiway/gate acceptance
rates. The models will aftow computer analysis for
improvemenis at existing facilities or configuration for
new lacllifies to achieve higher site capacity.

g. Perlormance Measwement System. Another
measure, Performance Measurement System (PMS),
developed by Air Trallic Service for high-activity air-
ports, was introduced in 1974. Since then, it has been
accepted by certain key industry groups. The PMS
develops airport acceplance rates based on airport
configuralion, aircraft mix, and runways in use under
various waather conditions. The actual traflic is meas-

Alirport
Boundary

I~

Parking

Ticketing

> >

) A\ W/ = No. of time Intervals to travel between <&
connected airport functions

Walling

1 Time interval = 10 minutes \L
el Galg Area | ﬁ"g}—* Security

Figure 3-48. Number of Time Intervals Required to Proceed through Airport Service Functions for
Departing Pasaengers and Visitors

urad agalnst the developed standard fo measure Air
Tralfic Contral Performance. PMS standards ars de-
velopead and retined lor each airport as required by
changes in types of aircraft and runway/Aaxiway con-
figurations.

326. AIRSPACE—TERMINAL/ENROUTE.

@, Problem at Major Hubs. The airspace capagity
problem exists primarily in the busy hub areas. The
alght-airport study previously cited reported “that
ATClairport capacity at several major U. 8, alrports is
not capable of accommodating today's IFR fraffic
without causing substantial delays and that a modest
growth in alr traflic would rasult in saturation of
several more major alrports under both IFR and VFR
conditions by 1982."

b. Capacity Limiting Factors. Terminal airspace
capaceity is limited by the physical layout of the airpon
and by the ability of the ATC system 1o meter and
space aircraft for safe operations. The required spac-
ing is & function of soveral {actors, including the
margin nesded to assure avoidance of wake furbu-
lence, inaccuracies in the surveillance and NAVAID
systems, communicalions and controller/pilet ra-
sponse times, and the efficiency of ATC procedures
and routing structures. Other factars that cause air-
spaca congestion are proximity of other airports, re-
stricted use areas, and unusual weather phanomena.

¢, Trallic Models. Terminal and Enroule Airspace
capacity is not easily quantiflable. A September 1968
reporl, Air Traflic Controf System Capacity and Da-
mand, provided numarical capacity valugs, but their
validity was questionable. More recently, FAA devel-
oped traflic models for the L.os Angeles Terminal and
Enroute Areas to evaluate impacts of traffic increases
and system improvements. The modals consist of; (1)
all IFR and VFR activity within 60 miles of the Los
Angelas long-range radar; (2) all IFR traffic within the
Los Angelas ARTCC; and, (3) all traffic at Long Beach
Airport. These models have already found wide usage
by FAA and indusiry analysts concerned with ex-
pected perfarmance in a future traffic environment,

d, Other Swdies. Other work in this area includes
a study of the enroute system capacity conducted by
the Federal Systems Division of IBM in 1973, It
concluded that present ARTCC aulomation is ade-
quate up to 1985, bul that additional capabilily will be
required lor eight centers beyond that ltime. More
recent studies conducled with the addilional automa-:
lion ptanned for enroute control under the Upgraded
Third ATC System (UG3rd) showed that tha improve-
mants will adequatsly handle increased traffic loads
in the en route system through the 1980's.
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327. ALTERNATIVE APPROACHES TO CAPACITY
PROBLEMS.
a. Avallable Qptions. There are several options
for increasing aviation system capacity:
—Access/Egress; add more lanas for highway ac-
cess, add of improve aceess foads on airports,
add or improve mass transit facilitiss.
--Landside: lully use existing capacity, improve
axisling facilities, or build additional facilities.

~—Airside: fully use capacily at existing sites, add
runways, taxiways, aprons, and gales configurad
far greates| capacity achievable within airport
boundaries, add all-weather capability to reliever
airports in major hub areas, or build new airpors.

~—Airspace: add navigational aids and institute ATC
improvements to streamline routing and reduce
separation slandards.

—Davelop alletnate travel modes,
—LConstrain demand.

b, Additional Road Access. As noted aarlier,
most airports are served only by roadways with a
single access way ta the airport, Where possible,
additional roadways or lanes may bha added olf-airport
and additional on-airport access ways to various ter-
minal buitdings or bullding arsas may be buil away
from or over existing roadways, |deally, off-alrport
expressways that ofler mavement without interference
from parkod vohicles should replace cily roads, The
Improved accass times ragistered al Miami and Tulsa
show the benelils realizable oy roadway improva-
ments. Further, airport freeways should be tisd 1o
other major expressways, since, as Figure 3-50
shows, many passengers originale at points oulside
the central city,

ORD = Chicago O’Hare
LAX =Los Angeles Int'L,

ATl = Atlanta Hartsfleld Int’]
DAL = Dallas Love Flald
STL = St. Louis, Lambert

LGA = N.Y.laGuardla
B80S = Boston Logan int'l.

CLE = Cleveland Hopkins int'l.
PHL = Philadelphia Int'l.
LAS = Las Vegas, McCarron Int'l.

SJU = SanJuan Int'l,
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Figure 3-49. Runway Capacity—Eieven Airports

Figure 3-50, Local Origins of Air
Passengers in Selectad Citles
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€. Mass Transpor. Conlinuing Impravements to
mass fransit, whether bus, limousine, or rail, are
needed. Washinglon Nalianal, which is congested by
vehicular traffic at peak hours, may benalit from a new
rapid rail system linking the airport with downtown and
Several suburban areas.  is anlicipated that many
people who have experienced access and parking
problems at the airport will switch to the rail system if
the stations are conveniently located. Corvenience is
gssential. Figure 3-51 shows the results of a Port of
New York Authority {(PONYA) study of Cleveland
Afrport’s rapid transit. It clearly shows prefersnce for
other travel modes if stations are too far or if there ara
maore than three pieces of luggage to be carried.

d. Landside Improvements Needed. Terminal
bullding and other landside improvements are essan-
lial at many airports. At points whera axisting facilities
are oveicrowdsd, new buildings may be the best
solution. Newark is an excellent example of what
could be accomplished within limited space. The old
north terminal was abandoned and replaced by three
new units along the wes! sida of the airport,




Figure 3-51, Most Frequent Reasons Glven for not Riding the Rapid to the Airport, Cleveland,
(PONYA survay, Oclober, 1971)
Percent
Who Had
Uaod
Transit
Arod Order Ressons Percont  Beforo Romarks
Two-mile East 1 Other Mode Mora 45 39  Ofthese, 67% used
‘ Convenient Private Car, 20%
Limousine.
2  lugpage 18 54 0 bags: 4%, 1 bag: 12%; 2:
33%:; B+: 51%.
3 NoKnowledge 11 0
4 Other 5 50
8 Too Far to Station a &6
8 Transfer 3 38 Few from Shakar Helghts.
0 bags: 19%: 1 bag: 38%;
2: 24%,; 3r: 19%,
Cver two miios East, 1 Other Mode More 31 37 Ofihese, 78% used
“but In Rapld Market Convantent Private Car, 18%
i .--Area Limousine,
2 2 Not in Rapld Markat Area 24 27
3 Lluggoge 11 65 0 bags:3%; 1:9%; 2;
0%, 3r; 56%.
4  Other 8 58
§ Too Far to Stallon 5 65
P 8 Was Diiven 5 84
~ Two-mlle West . 1 Other Mode Mare 38 40  Of these, 79% used
o : B - Convenlant Private Car, 2% Taxl,
5% Limousine.
2  Used Courtesy Bus 17 21 All non-residents; 84%
businessman
3 luggage 8 24 2 bags: 53%; 3-:47%.
4  Was Driven . 6 50
& Not In Rapld Area 4] 29
-6 Too Far to Statlon 8 42

Source: de Neulville, Richard et al., Alrport and Alr Service Access, DOT Report, March 1573

e. Sharing, Another solition s lo use existing
capacity by sharing counters and gates. This is cur-
rently done by smaller airfines with infrequent sched-
ules,

f. Full Use of Existing Capacity The option of
fully using the alrside capacity at exisling airpors is
undergoing agency review. The Chicaga Midway
study focused on this appreach as a means to in-
crease hub capacity. Among the findings are:

—Midway has a markel potential for up to 50
percent of Chicago's shart-haul origin-destination
passengers.

—This potential could lead fo an annual passenger
volume at Midway of 10 million by the 1980's,
without degrading connecting service at O'Hara.

—The majority of this traffic could be realized by
shifting 42 percent of the forecast traffic on 16
high density, shart-haul city pair links from
O'Hare.

—Accalerated growth of Midway to 10 millien an-
nual passengers could increase Chicago hub
capacity by almost 20 percent in the mid-1980's,
while relieving potential airside and groundside
congestion at O'Hare.

—By the mid-1980's, with growth of Midway to 10
million annual passengers and O'Hare al 55
million, access/egress requiremenis al Q'Harg
remain relalively constant, resulting in significant
potential alieviation of a serious problem.

9. Objections 10 Midway Approach, Although
thase findings are promising, there are several costly
actions necessary to realize Midway's potential,
These Include upgrading the existing facilities, con-
structing additional access ways {o Midway. con-
structing 2,600 additional parking spaces, and con-
structing a more efficien terminal, which would cost
about $60 million. Further, the airlines are raluctant to
move from O'Hare and Midway until economic analy-
sis proves such action is lavorable and airspace
conflicts with O'Hare are sqlved, The city, on the other
hand, views the FAA findings in a favorable light. In a
May 21, 1974, letter incarporated in the repart, they
say they have “strong feslings about the need to
provide early and effective rellef from rising tevels of
congestion and delay at O'Hare.”

h. tmproving Relievers. Alternatively, Midway
could be developed as a major reliever. Opening ar
improving reliever airports in busy areas lo provide
adequate all-weathar senvice lo general aviation air-
craft can reduce congesfion of the major carrier
airport. Convenlent access o the reliever from the
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metropaolitan area is necessary o make it fully accep!-
able. It should be noted that, alihough the use of
available underused sites would seem to be of great
value, many of these airports are located in, or
convenient to, the central city and improvements may,
therefora, create complex traific control problems in
hub areas where airspace is already at a premium.

i. Addilional improvements, Improvements im-
pacling on both alrside and airspace include; dual-
lane runway operations, reducing separation between
oparations on paralle! runways, raducing longitudinal
separation standards, and constructing or improving
outlying airports to satisty all-weather air carrier and
general aviation training requirements. The dualdane
runway is «'sfined as two parallel runways at least 700
feel apart, but less than 2,500 feet apan centerine to
cenlerline in an FAA Duai-Lane Runway Study, dated
May, 1974. Among the findings of this study are:

-—Dual lane runways can suppont basic VFR llow

rates of 100 operationsfhour and IFR fllow rates
from 70 to 80 operalions/hour.

—Segregation of arrivals and depanures with ar-
rivals using the outer runway is the praferred
mode of operation.

---Staggered runways can reduce departure delays.

~—For heavy Jet operations, a minimum of 1,000 feet
cantertina/centerline separation is desirable.

(1) Reducing separation of parallel runways is
undergoing continuing evaluation in the agoncy with a
goal of upgrading surveillance accuracy to a point
where simultaneous approaches separated by 2,500
feet is possible.

(2) Reductions in ATC longitudinal separation
standards depend on improved surveillance, In-
creased automation, and other UG3rd features such
as waka vortex detection and metering and spacing of
arrivals and depariures. Figure 3-52 illustrates ihe
possible application of these and other UG3rd compo-
nents at 10 of the major air carrier airpors.

{3) Providing navigational facllities at presently non-
qualilying sites to remove flight training activity from
busy hubs would help raduce congestion. Considera-
tion fs belng glven to making such Installations, Crite-
ria for establishment of ILS at trainlng sites axists, but
Installation of other training aids, such as ASR, Is slill
under discussion; it is too early o predict the out-
come. Thete is agreament that training aids are
necessary, but tha costs of installation can ba justified
only if it s certain that training at a facility will cantinue
for a long fima.

Figure 3-52, Posslble Appllcations of UG3rd Improvements

ATL ORD OEN LAX MIA JFK LGA EWR PHL &FO

E&D APPLICATIONS
DUAL-LANE RUNWAY OPERA- e ';
TIONS X X X X X, X X_
4300 FT. PARALLEL AP- ' ¥
PROACHES X A i
ASDE-2 IMPROVEMENT :

PACKAGES X X X .
WAKE VORTEX ALARM SYS- o "
TEMS 2 X X X X X X . X
WAKE VORTEX AVOIDANCE
SYSTEMS _ X X X X 0 .X . X
ASDE-3 X X X X X X
BASIC METERING & SPACING X X X X X. X X
4500 FT, PARALLEL AP- U
PROACHES. - L
. REDUCE FR MINIMUM LONG- N S
ITUDINAL SPACING x X X X X "X
ATC APPLICATIONS OF MLS - . o 6 0 X X
ADVANCEDMBS(ARRDEP} X X X 'X. O X . X
2500 FT. PARALLEL AP- o
PROACHES R X
%= DEFINITE APPLICATION

Q= POSSIBLE APPLICATION

Source: FAA Report on Airport Capacity-—January 1874, ‘
- 1 ABDE—Alrport Surface Delection Equipmant, A aurvalllance syslom o nuslm nurfacn mavemonl ol

aireralt during adverse weather condltions.

2 Sonsora to detect wako turbulence generated by large alrcraft,t o

j. New Alrports. The option to buitd new airports,
as noted earlier, is no longer viable in scme areas lor
environmental reasons; other methods for achieving
capacily increases must be exploited to the fullest
exlent at such locations, In many cases, though, new
airports can and must be built to mesl increasing
demand, The new airpons may range from large new
land-hbased facililies, such as planned for the Los
Angeles arga, or small allweather reliever fields, and

short takeoft and landing (STOL) fialds on land or
waler. Both STOL pons and off-shore airports have
been under study for several years by the FAA and
local authorities and remain as potential solutions 1o
the aviation syslem capacity problam,

k. Canadian Project. A Canadian Government-
sponsared project to explore the benefits of using
short takeoff and landing craft belwasn Montreal and
Toronto shows this type of service is acceplable for




business trips {a large percentage of the traific can-
sisls of "briefcase” frips, since baggags weight limita-
fions on the small Twin Otters being used are strict).
Part of the popularity of this service is due to the
downtown location of ihe fields, Victoria parking lot,
five minutes from downtown Montreal, unused slnce
EXPO '67, Is the Montreal STOLPORT. In Ottowa,
Rocklitfe Alrport, unusad since the mid-1960's, except
by a flying club, is 12 minutes from downtown, Trans-
portation to and from downtown locations is included
In the cost of the service, The Canadian experiment
begun in July 1974, and is scheduled o run for two
years, [l is designed ig develop technical and opera-
tional components, assess community and passenger
reaction, evaluate tha sconomics of STOL servica,
and demonstraie its value to an international clientels.
The STOL service operates an direct RNAV {Aroa
Navigation) routes that reduce total downtown fo
downtown travel time by 30 minules despite use of
non-jet aircraft. The distance of 110 miles is covered
in an average of one hour and farty-five minutes air
and ground time by conventional (non-STOL} akrcraft.

1. Emergence of Non-Air Alternatives. The find-
ings by the Federal Highway Administration that show
a major amount of Iotal trip time for shorthaul flights is
devoted fo alrport access and processing point to the
nead for alternate shor-haul travel modes. Increasing
inconvenience experienced by many air travellers
could drastically aflec the traditional growth pattems
in high density corridors served by good rall links.
Figure 3-53 shows a shifting pattarm of travel aver the
last several years betwean Washington—New York
and New York—Boston as the Metroliners, turbo-
trains, and conventional trains bacame increasingly
popular.

A similar shift in travel preference oceurred in Japan
after inauguration of the high-speed Tokyo-Osaka
train, “Shinkansen,” Within one year alter service was
Instituted, 30 percent of the air travelers, mostly to
points short of Osaka, switched over lo “Shinkan-
sen,” and several short-haut flights were cancelled.

m. Other Alternatives. Other more exotic travel
modes—for example, hydrofoil service on aver-water
routeg, such as Boston and Provincetown—are all
potenilal alternatives lo alr travel. In cilies experienc-
ing severe alrport congsestion and environmental op-
position to new siles, these alternate modes must be
considared as a means of coping wilh increased
demand.

n. Constralnis, Constraints on trafiic may be nec-
essary 1o reduce or contain the sericus capacity
problems. This may be unpepular but must be consid-
ored. From 1960-1970, revenue passenger miles

Figure 3-53, Washington-New York/Newark
City Pair Passenger Trips {In 000's)

Trips %ol Trips %of Total
Rk Yolal by Bal

Year By Alr Total Total Trips
1965 24870 752 B124 248 32794
1870 2,2396 755 7265 245 29661
1971 22156 755 7200 245 29356
1972 2,283.1 728 8540 27.2 3,372
1873 2,0955 68,1 8805 31.8 30760
1874 1,8438 61,3 1,1655 36.7 3,009.4

Totnl 13,1447 71.4 65,2509 28,6 18403.7

Boston-New Yotk Cily Pair Passonger Tripa

{in 000's)

Tripa %of Trips %ol Totul
Year by Air Total by Rall Total Trips
1867 2,667.2 87.8 3715 122 3,038.7
1982 2,865.8 894 3394 106 32052
1969 2,608.8 895 3075 105 20162
1970 2,618.5 911 2563 89 28748
1871 2,308.5 914 2185 86 25281
1872 24094 874 3461 126 27555
1873 2,270.2 833 4557 167 27260
1974 17948 738 7356 262 24304

Total 19,544.2 87,0 2,930.6 12.0 22,474.9

Source: Winestong, Robert L., Federal Rall
road Administration Staff Papars, March 1975
{Washington), and April 1975 (Boston).

increased 13 percent. To meel this growth, industry
and the FAA underlook expensive madernization pro-
grams. Now, although the growth rale has slowed,
aviation activily may double within 10 years. It is
doubtful it new systems and technology will allow the
great capacity Increases built into the system during
the past.

(1) As a result, the FAA along with industry, must
study alternatives ta fulfiling unconstrained demand.
Thera are capacity problems at several large hubs at

prasent and few near-term solutions. Ong cause of
the problam is excessive scheduling into lhese key
hubs. Solutions include restricting or shifting demand
through such concepis as peak-load pricing, alrpart
quota regulations, FAA/CAB cooperatlon to ensure
that route awards do not add to capacity problams,
Federal involvement in scheduling, and restricting
general aviation use of major hub airperts.

{2) Many ol these issues have been addressed
but require additional study and public-wide consider-
ation 1o determine their full impacts and their feasibil-
ity.

3280, FAA PROGRAMS.

Many of the programs discussed below have been
mentioned earlier. More detail is provided here, and
addilional programs are discussed, to show the full
axtent of FAA's commitment toward increasing the
capacity of tha NAS.

229, ACCESS/EGRESS.

a, Funding, Planning grants are the only means by
which FAA is directly involved in off-airpont facifitiss.
Although no tunding is provided or anticipated for da-
velopment of off-alfporl access ways, the system and
master plans partially funded by the FAA ensure coor-
dinated planning of all onfoff-airport components ra-
quirad for an effsctive syslem. An eslimaled 10 percent
af the funds granted were used for accessfegress
planning {Figure 3-54).

Figure 3-54, Grants Issued for Planning
Purposas, FY 1971-1975
(Bollars in thousands)

Talsh Granta

Flscal  Mastor Plans aymm Plans !
Amount

Yeor  No.  Amoumt 0. Amount  No,

52,4088 43 53,6360

1871 20 $1,2274 W
3097 g 9067

1872 149 5170 XN

03 220 85628 23 28688 282 95516
1974 286 66186 23 25764 23 B,184.0
1975 276 7.098.8 1D 1,571.8 285 9.5707

! Includes metropohlan, regienal and siate plans,

b. Planning Grants to Continue. Proposed legis-
lation seaks continuation of planning grants as part of
the Airport Development Aid Pragram (ADAP). Specill-
cally, Federal involvement will be limited lo system
planning while master planning will be accomplished
by airport sponsors under development funding grants,
These changes ara not expected 1o have significant
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impacts on capacity-related planning. The funding level
proposed for system planning is an amount not lo
exceed $10 million annually and is to be made availa-
ble fram a discrationary fund.

c. Current Invoivement. Currently, the FAA has
influence aver airport access planning through particl-
pation in intermodal planning groups established in
the Department of Transportation. Thase groups en-
sure that Department programs, such as Highway,
Mass Transport and Alrport Aid, are fully coordinated
to achleve balanced transportation system growth,

330. AYfRPORT LANDSIDE.

a. FAA Study. The increasing concem aver land-
side constraints has led to greater activity in this area.
FAA's Office of Systems Engineering Management is
studying landside problem areas to identify where
Federal involvement is justified, This program eftort Is
directed toward daveloping a better understanding of
the major iactors in landside restrictions, develaping
practical measures of landside capacily and levels of
service, and analysis of possible corrective measuras.

b. Terminal mprovements, Proposed airport
grant legislation will provide direct Federal funding for
all public use areas of the terminal area. These will
include on-airport accass along with passenger proc-
essing and baggage handling facilities. Early in the
program, participation is expecled to be minimal, but
the dollar amount should increase as eligiblity criteria
become known to sponsors, Eventually, this program
may Involve subsiantial sums, perhaps as much as
$10 million anually, for terminal building area capacity
Increases al major hubs {in addition to funds for
roadway access).

¢. Past Funding. Current airport ald legislation
prohibits participation in landside development aside
{rom major on-airpont access ways. An estimated $10
million per year Is spent for this purpose. Federal
airport grant funding for access al major hubs for
Fiscal Years 1971 thraugh 1974 was in excess of $30
miliion and inciuded $3.0 milion at San Francisco,
$10.3 million at Dallas/Fort Worth, $3.2 million at
Q'Hare, $3.5 million at La Guardia, $6.1 million at
Philadelphia, and $1.2 milion at Newark. the estl-
mated $10 miltion annual level is expected to be
maintained under new legislation as othar busy hub
areas require improved an-airport access 1o handle
expected traffic increases.

331. AIRPORT AIRSIDE.

a. Funding History. Through the Airport Grant
Program, the FAA has been directly involved in fund-
Ing for capacity improvements on the airport airside.

The Airport and Airway Development Act ol 1970
provided approximately four times the annual assist-
ance avallable for davelopment under pravious airpon
grant programs.

b. Accomplishments. Data on developmant items
directly related lo capaclty indicate lhe following ac-
complishmenis alter tive years of the Airport Davelop-
mant Air Pragram (ADAP).

—Consfruction of 85 new airports (includes three

air carrier and three reliever airports),

—Consiruction of 178 new runways,
—Extansions to 201 runways.
—Construction of 520 new taxiways.

c. Changes in Application of Funds. For the first
two decades of Airpod Grant Program lite, a high
percentage of funds was spant for capacity increases.
As the existing alrport system came into being, more
funds were used to rehabllitate and strengthen exist-
ing pavements than were used for canstruction of naw
facililies, As a result, percentages ol Federal gramt
funds directly applicable lo capacity increases have
fallan; it is currently estimated at 40 percent of totat
funds. This parcentage may rise again In the future for
several reasons:

~At a faw major locations, airport sponsors are
currently planning new access ways, and more
are expacted to construct improvements as de-
mand makes existing facilities obsolate.

—Rasearch is undeiway to reduce |alera! separa-
tion lo allow closely spaced parallel runways,
This may allow construction of more runways at
existing sites.

—Eligibilty of landside facilities under a new pro-
gram will impact on funding.

—Additional airports, either conventional or short
takeotf and landing, are needed to relieve airports
whare the demand Is forcast to exceed tha ulti
mate capabilities of existing sitas.

d. Expected Funding, Under the proposed pro-
gram feval of $350 million through FY 1978, and $300
millien thereafler, an average of $135 million annually
is anticipated lor capacity related wark over the five-
year life of the program, Future program extensions
are expected to contribute at least this amount for
necessary system-wide capacity increases.

e. E&D Capacity Improvemnent Projecis. In addi-
fion to the grant program administered by the Aimpors
Senvice, thare are several items in the FAA's Engi-
neering and Development (E&D) Program directed at
airside capacity improvemants. The capacity crileria

discussed earlier fall in this category. There is also
on-going research to improve pavement design and
construction standards that can evenlually be pramul-
galed by the Alrport Seivice through the Grant Pro-
gram. Other programs that may Improve capacily of
airponts in adverse weather provide for develepment
of Improved equipments and techniques for fog dis-
parsal and snow, lce, and slush removal.

(1) A major E&D program involves the design and
development of improvements to the presant ground
survaillance system {Airport Surface Deteclion Equip-
ment—ASDE-2} and aventual replacement of this
system with a mora sophisticated Airport Surface
Traltic Conirot (ASTC} systam, Currantly, for opara-
tion of surface traffic, there are ASDE radars at nine
airporis and television systems at a few airports
where abstruclions block the view from the control
tower. The TV is of little use in bad visibility condi-
tions, and the ASDE-2 Is of limited value because of
reliability/maintenance problems and inadeugate
presentation of targets on the display.

(2) Since restricted movement of aliport sudace
traffic during poor visibility conditions is a limiting
factor in airport capacity at a few airports today,
moedifications to improve the ASDE-2 are underway
and various other surface dalection systems are being
evaluated, Tha new systems include digitized alrport-
wide surveillance o provide an all-weather display
shawing aircrafl positions and Idenlity and an aulo-
matic Intersection cantrol with discrete sensors at
interseclions to communicate stop/go commands visi-
ble lo pilets and controllers, A more complex phase of
ASTC system development, stilt undergoing pralimi-
nary analysis, would combine the above features into
a fully automated system that would minimize the
need for human intervention.

{3) Current plans, in addition to ASDE improve-
ments (ASDE-3's), call for installation of ASTC sys-
tems at the busiest airports in the earty 1980's, The
ASTC systems will replace ASDE-3's that wil be
relocated to other airports that will quality for such
equipment in the 1980-85 time irame.

332, TERMINAL AIRSPACE.

a, ATC Improvements, The FAA's Facilities and
Equipment (F&E) program involves the acquisition,
establishment, and improvemant of air tratfic control
and navigational facilities thal are beyond the R&D
stage. In this role, it Is concerned with solving rela-
lively short-term capacily probiems with equipment
designed and approved for the current ATC genara-
fien. F&E will become increasingly invalved in the
installation of UG3rd and other improvaments as the




R&D for fulure systems is completed and thay ara
approved for use.

b. FAE Programs. The F&E programs directly
related to improving terminal airspace capacity in-
clude instaltation of:

—additional Alrpon Traffic Control Towers (ATCT)

with Ramote Transmitter/Recelver Facllities and
Termina! Weather Facilities.

—addilional Airport Surveillance Radars (ASR).
—Airport Surface Detection Equipmant (ASDE-3),

—additional Instrument Landing Systems (ILS and
MLS) with associated approach light system
(MALSR, ALS, ALSF) (MALSR—Medium inten-
sity ALS with Runway Alignment indicator tights,
ALS—Approach Light System, ALSF—Approach
Light System with Sequence Flashe!).

c. Improved Efficlency. In FAE criteria develop-
ment, the essential benelils are salety and efficlency.
Elficiency (probable benelit of saving time} is related
to capacity Improvement. In the case of a conlrol
tawer, an example of added elficiency resulting from
existence of the facilily is apparent when an aircraft
can be cleared for a straight-in approach bscause a
controller knows there is no conflicting traftic. At a
non-tower airport, the pilol wouid have to circie to
chack wind conditions and traffic before landing. At
alrports with low amounts of tralfic, capacity benafits
are low, but at higher volumes of traffic, tower control
is necessary to reduce delays.

d. Quantiliable Benefits. Capacity benelils attrib-
utable to other facilities, such as the ASA and LS, are
generally easier to quantify then benefits resulling
fram control tower astablishmant bacause the impact
ot a towers presence has a more sublle impact on
total syatem performance than does a specilic naviga-
tional aid. For an ASR, the fundamental reason for
astablishment is to reduce dalays due to manual
separation standards. On any given route, this means
a reduction from approximatety 60 miles (manual} fo
live or three milas {(ASR). Translated into numbers of
aircraf at a single altitude, with ideal wealher, aircraft
mix, and fratlic conditions {no crossing or converging
trafiic), this means an Increase from two aircraft in trail
to 12 or 20. Mulliply this by all routes and usable
altitudes in any block of alrspace and it is evident that
an ASR greally Improves airspace capacity. Ths ca-
pacity benefits of an ILS {or MLS) are aiso quantifia-
ble. A reduction in minimums from a 400-foot decision
height above touchdown (HAT) and one mile visibility
{nonprecision approach) and 'z miles (ILS approach)
provides an average Increase of 15 percen in runway
utilization, The capacity increase at ditferant sites will

vary, of course, depending oh demand, current non-
precision approach minimums (which may be as high
as 700-1), and weather conditions,

e. Regulatory Programs. Ongoing regulatory pro-
grams relaled to terminal airspace capacity include
revisions to existing Federal Aviation Regulations
(FAR's) as necessary o ansure efficient use of air-
space. In somg cases, the regulations may have a
negalive effect an capacity—lor example, restrictions
to certain operations in designated Terminal Controt
Areas (TCA).

f. Wake Vortex Avoldance System. Of the sev-
aral FAA E&D programs that will contribute to increas-
ing terminal airspace capacity, significant benefit is
expectad from development of a Wake Vortex Avoid-
ance System {WVAS). A system to detect tha pres-
ence of dangerous vortices in Ihe wake of large jels Is
gssential before any reduction in arrival separation
standards Is possible. The inlroduction of the new
aircraft required FAA to increase IFR separation
standards for light aircraft following heavy aircraft.
This increase reduces arrival and depature capacity
and poses serious obstacles with respect 1o increas-
ing capacity at congested airpors, it has been esli
mated that the imposition of the new standards has
causad a 10 percent joss in runway acceptance rates
under [FR conditions and a 10 percent-—20 percent
loss under VFR. The problom will worsen as more
large jels enter service.

(1) The purpose of the WVAS program is to gather
data on the characlenislics of wake turbulence and its
relationships to wind conditions and to develop means
lo detect or predict the existence of vorlices. Data
indicate vortices have a very short life, their intensity
and movement can be predicted, and lhey can be
delected and tracked by means ol sensors alng the
approach and departure path.

{2) Thera are presently five sensors in the ad-
vanced development state:

—Graund wind sensors
—Bi-slatic pulsed acqustic radar

-—Doppler acoustic radar
—Monostatic doppler acoustic radar
—L.aser doppler sensor

Any or several of these sensors may be coupled with
the ATC computer lo advise controllars when reduced
separalions can salsly be used. As the compulers are
upgraded, automated metering and spacing will fur-
Iher reline system capability. The sensors have pro-
vided sufficient information 1o allow testing of a rela-

lively inexpensive, basic, predictive Vortex Advisery
System (VAS) consisting of metegrological towars,
mini-computers and an uncomplicated GO/NO GQ
towaer display,

{3) A combination VAS plus lowest cost vortex sen-
sors {WVAS) wilt be installed at busy airports with
significant amounis of large alreraft operations. The
implementation schedule is expected 1o begin in 1978
and and in 1981, with no additional unils planned im-
mediately beyond that time.

g. Approach and Landing Aids. Another program
that will result in mare efficient use of terminal air-
space is directed at impraving approach and landing
aids to ensure system performance under ail siling
and weather environments through development of
hefter antennas, monitors, and lighting systems and
possible eventual development and implementation of
micrewave landing systems (MLS).

h. Other Programs. Cther E&D programs {see
Figure 3-55 for cost estimates} that will improve
terminal airspace capacity include:

~Imprevemants [0 lerminal radars.

—Improving the accuracy and reliability of naviga-
ticnal alds.

=Impraving communications systems including
data transfer links,

—Advaneing automation capabilities of terminal air
traffic control towers—includes advanced meter-
ing and spacing (leeding several runways simul-
tanacusly), conflict prediction and resolution, and
Airport Surface Traflic Control (ASTC).

—Identification and minimization of undesirable en-
vironmental eifects attributable 1o the air trans-
portation system, such as nolse and emissions.
Work in this area may improve capacity at sites
where fraffic flow is hampered by noise abate-
ment procedures.

333. ENROUTE AIRSPACE.

a. F&E Programs. FRE Programs directed at
improving the capacity of the enroute alrspace include
installation of the following:

—Additional Air Routs Survelllance Radars

(ARSR).

—Automated Oceanic Sector Displays. {Six of nina
oceanic centers are prasently candidates for
medilied ARTS |l systems called Oceanic ARTS
(OARTS), This plan may be alfecled by current
studies to reduce the number of Oceanic Cen-
ters.
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Figure 3-55.

‘I_Engl'nenrlng 8 Dpvalopment {E&D} Program Costs Attributable to Capacity
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—New Direct Access Radar Channals (DARC),

which provide direct path backup radar and bea-
con capability needed in the event of the fallure
or schaduled shutdown of NAS data processing
systems,

—Very High Frequency Omni-Directional Radio

rangas with Distance Measuring Equipment
(VOR/DME).

—VOR's collecated with military Tactical Air Navi-

gation Equipment (VORTAC).

—Air/Ground communleations channels in the 118-

136 MHz band allowing 25 kHz spacing in lleu of
present 50 kHz spacing,

—VOR/ILS/TACAN/DME Aids with 50 kHz spacing.

Although the 50kHz capability will be avaitable,
frequancy assignments will not be made unless
congestion demands reduced lrequency separa-
lion {from present 100 kHz spacing) and pro-
posed changes are coordinated with users.

—Automation improvements to Increase the capa-

bility of the exisling headquarters based Air
Traflic Control Systems Command Cenler
{ATSCC). Eventual automation with interfaces to
all centers and major terminals Is intended to
monitor flight plan information and flight condi-

tions to predict overloads and delays and calcu-
late alternative flow contro! strategles for optimum
use of airspace.

--Continuing work on the RNAV (Area Navigation)
Systemn, ANAV permiis direct routes in the pres-
ent NAVAID environment without having to fly
along radials generated by ihe exisling instatia-
tions, ANAV routes have already been eslah-
lished; iheir use is increasing as controllers and
pilots realize hey help to reduce workload and
communications fequired by radar veclor meth-
ods. As noted in the discussion of the Canadian
STOL experiment, RMAV may be applied for
direct routing with minimum conftict with existing
route structures. Routes paratleling existing busy
airways can also be easily developed,

—LUse of Aercnautical Satellites (AERQSAT) for
continental and oceanic control. Communications
and surveillance by way of several satsllites in
synchronous orbit over oceanic areas will allow
greally reduced oceanic separation standards.
The presant standards are keyed fo unreliable HF
communications.

—Concurrently with the AEROSAT program, there
will be development ol advanced data processing
and display systems to provide conirollers with

improved oceanic communigalions, suiveillance,
and automaled displays. Included in the auto-
mated system will be the funclions of oceanic
flight data processing and display, traffic display,
llight plan conllict probes, and on-line Interfaces
with the continental U. 8. center computer system
(NAS Stage A). These improvements will be
made {o the planned QARTS; eventua! lle-in with
AEROSAT wilt occur as the satellite ground and
space systems becoma operational,

—The capacily of the continental systam will also
ba improved through use of satelliles in the 4th
Generation system, bul wark in this area in FAA
is stitl in the preliminary study stage. USAF work
on a satellile-based Global Posilioning System
(GPS) planned for full implamentation in the
1880's is creating considerable interest and may
change Lthe FAA timetahle for use of satellites.

~—Figure 3-57 Ingludes dollar estimates for RNAV,
AEROCSAT programs, and oceanic sector dis-
plays.

¢. Other Programs. Other E&D programs de-

scribed earlier as benefitting terminal airspace utiliza-
tion are also applicable to the enroute system. These
include aulomated metering and spacing along busy
routes and impraved communciations.

334. COSTS OF CAPACITY PROGRAMS. The
costs of FAA programs altributable to system-wide
capacity increases are shown in Figures 3-55 through
3-58, The ligures list planned programs with funding
levels over the plan period. There is a figure for each
appropriation, and all lunds alfributable to capacily
activitias in FAA are shown. All programs have been
assessed for applicability lo the four areas covered in
the plan—Safety, Capacity, Productivity, and Enargy/
Environment,
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SECTION 4. PRODUCTIVITY

335, THE PRODUCTIVITY PROBLEM IN
PERSPECTIVE.

a. Productivity Studies. Historically, productivity
studies have been confined to the relationship be-
tween the number of people amployed (input) and the
physical volume ol goods or services produced (out-
put) by those employees. The emphasis has been
placed on measuring the output per man-year or
some other unit of staffing input. By defining and
evaluating measures of ouiput in quantitative terms,
productivity indices can be derived that will reveal
emerging trends; management may then be able to
lake steps to influence those trends.

b. FAA Participation Studies, The FAA first
explored the feasibility and usefulness of productivity
measuramants as a participant in a project initiated by
OMB in 1962, In 1970, tha FAA again paticipated in a
similar study, The second study resulted in ths estab-
lishment of a system to be used in a continuing
program for measuring and improving Federal pro-

' Index

ductivily. That program Includes 46 agencies and 200
separate organizational elemenis.

¢. Overall Trends, Overall productivity trends of
the Fedaral sector are shown in Figure 3-59. (FY
1967 is utilized as a base year with a Productivity
Index of 100). Since FY 1967, the Producivily Index
has Increased to 111.1, an average annual gain of 1.9
percent.

d. Civilian Agencies. Outputs of Civilian Agencies,
ona of three major groups of emplayees in the total
Federal Sactor produclivily program (others are De-
fense and Postal Service), have grown steadily from
anindex of 100 in FY 1867, fo an index of 130.6in FY
1873, During the same pericd, there has been an
input (staffing) increase, bul at a somewhat lower
rate, resulting in an FY 1973 Index of 112.9. The
differences betwaen output and input indices rasulted
in an FY 1973 Productivity Index of 115.7, an average
gain of 2.6 percent a year since FY 1967 for Civilian
Agencies (ses Figure 3-69).
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Figure 3-59. Productlvity Trends—Federal Sector

e, Transportation Agencies. Within the above
Civillan Agency group of employess Is a calegory
relating 1o Transporatien. The participating agencies
are listed in Figure 3-61. Figure 3-62 indicates that
while the output index has increased to 136.0 for
Transportation Agencies, the inpul index has in-
creased to 110.5. The resulling produclivily index is
123.1, an average annual increase of 3.2 percent over
the six year period.

f. FAA Indices. The FAA is the largest emplaysr
shown under the Transportation Participating Organi-
zations. Figure 3-83 shows the FAA's Productivity
Trond since FY 1967. In FY 1875, the oulputs Index
had increased to 163.9 over the FY 1967 base, while
the input index had increased fo 124.6. The rasulling
Productivity Index was 131.5, or an average annual
productivily increase of 3.9 percent since 1967,

336. PRODUCTIVITY ASSESSMENT.

a. Factors Affecting Productlvity, A joint CSC,
GAQ, and OMB study published In Juneg 1974—a
"Report on Federal Productivity"—ciassilies the fac-
tors that contribute to increases or decreases in
preductivity as: (1) product factors, (2) human factors,
and (3) process lactars. Each of these three cate-
gories has been subdivided into two subcategories as
shown in Figure 3-64,

b. Product Factors. The output of amployees must
be described in terms of both quality and quantity of
Ihe product thay produce. I the product is a service—
say, air traflic services—qualily refers to how well
lhose services were performed and quantity indicates
hew many were provided.

{1) While quality is diflicult to quantify, il must be
taken into account when produclivity measures are
developed; olherwise, the measuras may be mislead-
ing. For example, when FAA controllers issue low al-
titude alerts o pilats, the quality of their service has
been increased. If the output measuras for contrallers
do not reflect this activity, it might appear that controller
productivity has boon reduced it the transmission of
warnings recuces the number of aircraft a controlier
can handle, Quality of product mus! also be considered
whaen changes to increase productivity are proposed,;
here, the concern must be nol to decrease qualily
without realizing what is being done.

{2) Quantity. or volume of workload, is a significant
productivity factor that is easily measured. Gains in
productivity are usually easier lo achisve when work-
load is increasing than when it Is stable or decreasing,
bacause it is usually possible fo get at least a littlle
more oulput per employee when necessary, but often
very difficult o reduce tha labor force rapidly when the
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Figure 3-61. Participating Organizations and Output Moasures
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workload levels off or declines. This may nol ba irus
when the workioad increases beyond the capacily of
Ihe labor force lo handle, because than such remadial
actions as the addition of extra work shifts, authoriza.
tion of evertime, implemantation of new procedures,
construction of new facilities, and development of new
systems may reduce overall productivity for a while,

€. Human Factors. Human factors in praductivity
tall inte two subcategories—mativational influences
and skill lavals.

{1) Positive motivational inftuences that conlibute
1o increased productivity are fob enrichment pro-
grams, employee opinion surveys, incentive awards,
equal employment opportunity programs, personnal
interchange opportunities, and the use of a leam
concept. Effective grievance procedures can alse add
to employee satisfaction, thereby helping to create a
produclive enviranment. |n fact, one of the objectives
in a productivity improvemant program is to identify
and efiminate the factors that have adverse impacts
on empioyes morale and performance.

(2) The skill lovel of employees is a major conteibu-
tion to productivity improvement, aspecially where
programs or work melhods are changing. Lack of
preper training is often one of the causes of de-
creased productivity. The imporant consideration
here is that training must be geared spocitically to the
reiuirements of the work and the organizational ele-
ment concerned. Upward mobility programs and em-
phasis on employee development provide opporiuni-
ties for employees to apply thair skills and encourages
them 1o develop new skills. Conversaly, the loss of
skifls through refirement is a datarrent to increased
productivity,

d. Process Faclors. Process factors are probably
the most frequent causes of productivity changes.
This category contains a host of elemanis, which can
be broadiy separated into technology or physical
resources on the one hand and systems, controls,
methods, and proceduras on the other. Technology
consideralions invalve capital investment in naw or
modernized facilities, equipment, and matarials. It
also inctudes the research and development aclivitles
that precipitate capital investments. Economists have
reporied that, over the tong run in the private sactor of
the economy, 40 to 60 percenl of the praductivity
improvemenis have been the result of technological
change,

t. Application of Productivity Measures. Since
preductivity measurement compares the outpuyinput
ratio of a base year with lhe ratios of successive
years, overall trends from year lo year can be re-
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viewad on a consistent basis. The trends ndicate
gross results of past actions to improve preductivity,
but they neither raveal the causal factors nor svaluate
the intefrleationships amang the factors. Therefore,
productivity measures should be used primarily as
trend indicators, Productivily data are also ugeful in
projecting stalfing requirements based on forocast
oulput trands.

337. PRODUCTIVITY MEASUREMENT.

a. Method of Measurement, The lirst step in a
measurament program is o define specific and mean-
inglut work products that are the {inal oulputs of a
significant graup of employees whose time and cosls
can be directly identified with the oulput. Then produg-
tivity indices can be constructed by dividing the an-
nual number of physical unils produced by the man-
power raguired to produce them. A base year that will
provide a broad and conststent time period is selected
and assigned an indaex of 100, Indices for subsequent
years are a ratio to that base year.




b. Output Measures, The oulput measures used in
this chapter generally meet tests presanted in a
repart, joinlly prepared by the Civil Sarvice Commis-
sion, General Accounting Olffice, Office of Manage-
ment and Budgel, and 17 paricipating agencies,
litled: "Measuring and Enhancing Productivity in the
Federal Sector." Those lests require the output prod-
ucts lo be to an acceptable degree:

—=easily and consistently counted, year after year,

—mutually exclusive of any other output product, so
that deouble counting will he aveided,

—the linal product {or an intermadiate product
contributing 1o a final product} of a significant
group of workers whose time and costs can be
directly identified with the output, and

—defined in tarms of ils quality requirements.

c. Computation of FAA Productivity Indices.
The total Arr Tratfic Services provided to bath civil and
military aircraft for the sate and efficient use of the
airspace meet the tests for output products. These
services have been quaniified by using the following
farmula:

Air Trallic Service = Aircralt Servicas + 6,56X
IFR Aircraft Handled + 1.84X
Flight Services
Where:
Aircraft Sewvices = Aircrafl Operalions + 4X Insiru-
ment Operations; IFR Aircraft Handled = 2X Depar-
tures + Qvers, Flight Services = 2X Fiight Plans +
2X Pilol Briefs + Aircralt Contacted
Using as inputs the fotal authorized lull-ime perma-
nant pasitions exprassed in man-years, the producliv-
ity index for any panicular year has been determined
using the following method:

Currant Year Qutput_ Current Year Output 100
Index Base Year Output

Current Year Input_ Currant Yaar Input

Index ~ “Base Yoarlnplt 100

Current Year Pro-_ Currenl Year Outpul Index
ductivity Index Current Year Input Index

338, EFFECT OF PRODUCTIVITY ON STAFFING.
a. Qutput Trends, One reason for measuring
productivity is {0 assist in planning future stafling
needs. The luracasted air traffic activity outpuls re-
lated te productivity measurement are: (1) Aircraft

Y ;
0
SR

S e Ejmaf%éim%’ﬁ%’s

oS
IR
B ity
AR )
? Lyt /AN Mv‘lﬂ.

,,“%atﬁ»:gm-‘-:«" o AR S o T Lo o

Operations, (2} insirument Operations, {3) IFR Alrcraft
Handled, and {4) Flight Services. Figure 3-65 depicts
those four categories, and shows the composite
weighted Tatal Air Traffic Sarvices from FY 1967 gut
to FY 1986. The Totat Services are expected to grow
fram 425 miillion in FY 1975 to about 800 million by FY
1986, roughly doubling over the period.

b, Stafflng Standards. Extensive quantitative
measuremant has been used by the FAA in plapning
tuture manpower requirements. it is agency policy to
use stalfing standards—engineered standards, stafi-
ing guidelings, and other objective criteria—as the
basic method for the development and justification of
stafling needs. In addition, it has been a leng standing
FAA policy not to achieve economies at the expense
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of either safaty or efficiency in the use of tha national
airspace.

¢. Engineered Statfing Standards, An engineered
stafiing stanoard is based on the relationship between
man-hours expended, as measured by a statistically
valid method, and the work units produced. An engi-
neered standard is derived from data that have been
collected in an on-site measurement with raspect to
workload, activity rales, peak load requirements,
salely standards, etc. They are characterized by ob-
jectivity and statistical validity. Enginesred standards
are currently used to determine the staff required for
operating ATC {acilities—air route traffic contral cen-
tars, air tralfic control terminals, and flight service
stations. Also, an engineered stalfing slandard is
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being developed for application to the manpower
requirements for the maintenance of the alds to air
navigation and ATC facililies.

d. Staffing Trends. As shown in Figure 3-63, FAA
stafting increased during the 1967-1975 peried, but at
a slower rate than the Increases in aircratt services,
l.e., the average annual increase in statfing was three
percent while the oulputs Increased, on the average,
at a rate of about eight parcent a year, The cumulative
savings to the Gevernment in salary costs alone,
rapresentad by the increased productivity over this
period, amounts to 1.6 bittion 1975 doliars.

e. Analysis of Trends. As mentioned earlisr,
productivity measuras provide a means of comparing
the relationships between trends. Parhaps Ihe most
important conclusion to be derived frorn an analysis
on the trands shown In Figure 3-63 is that the staffing
changes show a Iwo-year lag behind the output
changes: for example, a decreased cutput in 1871 is
reflected in a staffing reduction in 1973. Such occur
because of the time required to go through (he budget
cycle: the staffing requesl for 1873 was prepared in
1872, and was based on the 1971 workload indicators
{the 1alest data avaitable). A similar siutation occurred
in 1971, when stalting increased by some ning pear-
cert over the previous year white output was decreas-
ing, This was because the output had been incteasing
at an annual rate of 12 percent a year during the prior
three years, and beatter than 14 percert in 1969—the
base year used to project the 1971 stafling require-
menis.

f. Future Stalfing Trends. Since produclivity
measures exprass the ratio of oulputs to inpuls, future
staffing trends may be constructed by using lorecast
demands and certain productivity assumptions. The
trends shown in Figure 3-66 are based on the output
measures found in Figure 3-65 and the following
assumptions:

Case | —No change in productivity, i.e., productivity
remains at the Fiscal Year 1975 leval,

Casae lI—A thrae percent a year increase in praductiv-
ity beginning in Fiscal Year 1976.

Under Case |, tull-ime parmanent employment would
increase from 54.5 lhousand in 1975 fo roughly 103
thousand by 1986, depending on the dernand growth
factor. In Case |1, staffing would ingrease 1o about 78
thousand by 1986, a nel increase of 23 thousand
employees. The cumulative diference between the
two assumptions amounts to approximately 140 thou-
sand man-years over the period FY 1976-FY 1986,
This equataes to an addilional 2.4 bilion 1975 dollars
in salary cosls atong,
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Figura 3-66. Productivity impacts
on FAA Statiing

339, POSSIBILITIES FOR PRODUCTIVITY
IMPROVEMENT.

a. Praductivity Factors. As discussed earlier,
there are three primary categories within which ac-
tions affecting productivity can be elassilied—product
factars, human tactors, and process factors. Of these,
only the process factors, specifically, technological
change, appear to promise substantial increases in
productivity. The product factors, because ol the con-
tinuing requirement to improve the quality of services
at the same lime the quantity is incraasing, can be
expacied 1o affect produclivity very filtle {and even
that littte might cenceivably be negative). The human
factors will continue to receive a good deal of atten-
tion, especially in the labor relations area, however,
further productivity increases do not appear probable.

b. The Work Force. The deployment of the
agency’'s work force by major occupational groups is
shown in Figure 3-67. The bulk of the agancy's
57,000 employeas consisis of alr trakfic controllers and
airway facilities techniclans. Together, they represent
74 parcent of the total agency staffing. The next
largest group consisls of flight standards personnal,
who constitute nine parcent of the workforce. The All
Cther grouping includes such areas as accounting,

Flgure 3-87. Work Forco by Major
Occupatlonat Groupa.

finance, legal, medical, persannel, procurement, re-
search, training, elc. Since 83 percent of the agancy's
worklorce Is in three ganeral groupings, it appears
that these groups are prime candidates {or technologi-
cal glforts 1o improve productivity.

. Validity of Projections. There is neither opera-
tional nor experimantal evidence to indicate how
much improvement in productivily can be achieved,
projections of increased productivily are only edu-
cated guesses. However, since it has been shown
that very significant effects on staffing levels can be
produced by relatively small increases in productivity
{Figure 3-66), the benefils derived from productivity
improvements are very substantial, Morecver, there
appears to be iithe choice: productivity must be in-




creased if the NAS is to continue its overall grawth,
and technological advances seem lo offer the best
alternative for providing those Increases.

d. Air Traffic. The produclivity of the air trallic
control system can be stated as the demand serviced
by the system, Productivity can be incraased either by
servicing an increased demand with tha same numbar
of controtlers, or by servicing the same demand with
fewer controllers. Since the enroute and tarminal
control facilities have divided the airspace into sectors
in which one or more controllers provide the services,
increasing productivity means either reducing sector
staffing or increasing sector capacity. In tha flight
seivice stalioh arsa, pioductivity Increases can be
achieved by holding stafling levels constant while the
output ingreases.

e. Facilitles Maintenance. The maintenance, op-
erations ana support saivicaes performed by this group
include the Inspection, monitoring, and technical con-
frol, en a 24-hour-a-day basis, of the alr navigation,
communications, and ATC facilities that comprise the
NAS. Since the lotal number of these facilities is
expected 1o increase as damand increases, productiv-
ity improvements can be achieved by improving the
reliability of these facllities so that their increased
number will not require a proportionate increase In
manpower.

f. Flight Standards. The two main activilies cov-
ared by thls portion of the agency's workiorco are
flight inspection and regulatory actions. Fiight Stand-
ards peraonnel establish and enforce the majority of
the Federal Aviation Regutations. They also conduct
related activities 1o assure that the highest standards
of aeronautical safety are maintained. These person-
nel are rasponsible for certifying that airmen, alicralt,
aircraft operators, and aviation agencies meat safety
and competancy requirements, Productivity Imprave-
ments In this area can ba achleved only In the
mathods and procedures used to provide both the
flight inspection and regulatary functions,

340. AIR TRAFFIC CONTROL.

a. Current Situation. At present, an inegrated,
computer-based network of ATC facllillies is deployed
across the United States, All the CONUS ARTCC's
are operational using the NAS Stage A Model 3d en
route automation program, This system provides lor
the seml-automated processing of flight plans and the
futly automatic stora-and-forward capability within and
batween the ARTCC's as well as betwean the
ARTCC's and those terminal faciiities equipped with
the automated radar terminal systems (ARTS). Sixty-

three high and medium density tarminal facitities have
been equipped with ARTS I, and selected lower
actlvity locations are belng equipped with a reduced
lavel of terminal awtemation, ARTS . For conven-
fence, the presently deployed system has been com-
monly referred lo as the Third Generation ATC Sys-
tem. This system is characterized by the use of state-
of-the-art survelllance, data processing and display
techniques to provide the air traffic contratler wilth a
display of the air situatien, including the Identity and
affilude of suitably equipped aircratt.

b. Upgraded Third Generation ATC System. In
1969, the Department of Transportation's Air Tratfic
Conirol Advisory Committee (ATCAC) concluded that
the capabilities of the Third Generation ATC System
would not be adequate o mest the predicted demand,
Furthermors, the ATCAC concluded that a substantial
upgrading of the systern was the only practical way to
solve, in a timely and orderly mannat, the problems of
the 1980's and beyond. The Committee's report rec-
ommended the development of capabilities that would
permit substantial increases in the ability of controllers
to handle greater {raffic loads through the use of
additipnal autamation,

c. Options. As previously stated, preductivity can
he increased by either reducing sector statfing or
incraasing sector capacily.

d. Reduced Secter Statfing. In a report released
by the FAA in 1973 (Repon No, FAA-EM-73-3),
varlous approaches for increased productivity In both
anfoute and terminal control areas were discussed, |t
was pointed out that achieving enrcute productivity
gains by reducing the average number of controllers
por sector would entail:

—Heducing support workload,

—Revising control team organization, and

—Redesigning control positions,

It was also stated that productivity could be improved
in the terminal control areas by reducing the following
suppart positions:

Tower: Clearance Delivery, Flight Data, and Coordi-
nators.

TRACON: Radar Assistanl, Flight Data, and Coor-
dinators.

The reduced sector stafling concept Is based on an
analysis that shows that manual support tasks, rather
than direci control tasks, tend 1o create the need lor
addilional controllers. Consaquently, a reduction in
manual support tasks will result in increased produc-
tivily. With the aid of appropriate techniques—hard-

ware, software, and proceduras—it should be possi-
ble either 1o reduce the actual amount of suppont
tesks or transfer tham to the computer. For example,
reducing the complexity and frequency of data entry
should make il easier for a controller to updale his
own fligh! progress stips, If lewer strips are printed
per flight and il sources of flight-plans-in-arror are held
responsible for correction, the support warkload could
be reduced. The introduction of data link and com-
mand generation logic lor clearances would relieve
the contral sector of much of the routine workioad in
voica communications. However, reductions or frans-
fer of the support tasks ara likely to change the data
antry and display requirements tfor the direct control
tasks. Therefore, an expansion of inleraclive display
techniques may be required to assure an unclutiered
display and to simpiify the mechanics of message
antry.

a. Increased Sectar Capacity. Ancther means of
achieving productivity gains is to increase the control
capacity of a sector. The previously mentioned report
on Contraller Produclivity stated that productivity in-
creasas could be achieved by increasing the average
nurmber of aircralt that can be concurrently separated
and expedited within the sector by a contral team.
Such increases in direcl control capacity are likely to
rasult from a reduction in voice communications per
controlled aireraft, reduced mental calculation effort,
and, ultimataly a reduction in the frequency of direct
intervention by the conlroller,

1, Flight Services. Since the flight service siations
do not employ the sector concept, neither the reduced
sector staffing nor the Increased sector capacity op-
tion is applicable in this area. However, an OST/FAA
sludy, "A Proposal for the Future of Flight Service
Stations,” published in August, 1873, pointed out that
automation of fight services would satisfy the need for
incraasing quanlity and quality of services, and would
provide suificient system capacity for projected growth
while operating al a signilicantly reduced cosl per
service, Produclivily increases In the flight service
stalion 2rea are expecled lo be achieved through a
propased new systam that will embody centralization,
automation techniques, and improved mass weather
dissamination.

341, FACILITIES MAINTENANCE.

. Objective. Increases in maintanance personnel
rotlect the requirement lor maintaining an expanding
system of communications, navigation, radar and air
traffic control facillties. Tha FAA is continuously striv-
ing to minimize these stafling Increases. Tha main
objective s to improve the facilities within the NAS to
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the paint where the increased number of facllitios,
operating at or abave current performance levels, will
not requite proportionate increases in manpower,

b. Technolegy Factors. The two primary elemenis
affecting equipment maintenance are the mean lime
betwesn [ailure (MTBF} and mean time to repair
(MTTR). Essentially, MTBF refers lo the refiability of
the equipment, and tha agency intends to assure thal
spacifications for equipmeant procured for new facililies
embody lhe highest relinbility obtainable consistent
with cost-bensfit evaluations. In addition, the agency
is initialing programs 1o replace older, more expensive
to maintain, equipment with state-of-the-ant systems
that are highly relfable, easy lo maintain, and equiva-
lent or superlor to the older systems In terms of
performance.

c. Review and Update. Maintenance standards
are a rosult of engineering determinations. Based on
aquipment design concepls and characteristics these
standards specify scheduled pariodic maintenance
and are promulgated in maintenance handbocks. The
handbooks are reviewed and changed continuously
based on actual experience and new technology to
limit any over-maintenance of equipmart.

342, FLIGHT STANDARDS.

a, Regulatory, Productivity increases in the regula-
tory area have been accomplished primarily by dele-
gating certain examiner aclivities to segments of the
avlation industry and by Improving operating and
management proceduras. Fulure improvaments in
management techniques (such as randem sampling
and statistical inferrences) will enable Fight Stand-
ards to conduct its programs with staffing increases
that will be moderate In comparison with the large
incraases expacled in aviation industry aclivities.

. Flight inspectlion. Flight inspection praductivity
has increased significantly over the years. The mod-
ernization of the flight Inspection aircralt fleet Is ex-
pected ta permit a conlinuation of that trend. The key
areas in which changes have resulted in productivity
gains are;

—Batter management technigues by the establish-
ment of the Flight Inspection National Fietd Of-
fice.

—Major changas in fiight inspection procedures.

—The establishment of better communications and
coordination with system Users,

—The reduction of Semi-Aulomatic Flight Inspec-
tion {SAFI) cycles from four to two per year.

T

—The modernization of the ilight inspection aircraflt
fleet, replacing piston with turbine-powered air-
crall equipped with more sophisticated clectron-
ics.

343, PROGRAMS FOR AIR TRAFFIC CONTROL.

o, En route Control. In the en roule area, two
maélhods were analyzed as means for achieving pro-
ductivity gains (e.g. reduce staffing and/or increass
Instantanegus aircralt handled). The primary ampha-
sis is fo be placed on automation. The nearterm
programs are aimed at improving the existing system
until the upgraded aulomation programs can be im-
plemeanted. The near-lerm programs are:

(1) Long Range Radar. The present operational
long-range radar {LAR) network consists of search
radars coliocated with radar beacons. It is planned to
increase |he domestic radars and {0 expand the
coverage oulside the conterminous U.S. It Is now
ptanned to install ATCRBS (beacon-only) at a few
locations. The poteniial itture use of the beacor-only
technigue in Alaska may be warranted.

|n addition, the near-term plan includes providing an
ARSR o the FAA Academy for the training of radar
techniclans, and purchasing Mobile En route Radar
Facilities {MERFs) lo provide the continuity in radar
coverage during necessary shutdowns of operalional
systemns or in the event of critical component failures.
The coslts lor these systems include the LRR/
ATCRBS equipment (hardware), interface modifica-
tions for NAS Stage A, site selection and prepatration,
buildings, elc. All of the radar systems, including a
number of military radars, in the en route environment
ware designed bafore or during the early 1950's,
Althcugh varlous modifications have been applied to
the systems, they wers correclive in nature and did
net bring the systems into the state of the an. For
example, the radars use vacuum tubes almost exclu-
sivaly. As a rasull, the existing inventory of en route
radars Is dilficult to maintain. Under the near-term
plan the gradual replacemant of some of these radar
systemns wilt be accomplished.

Since the replacemant of the existing radar sysiems
will be gradwal over a pariod ol years, cerain im-
provements will be required during the interim period.
These improvements are roquired to alleviate known
deliciencias and to upgrade the network to meet NAS
Stage A spacifications. This program covers a wide
variety of projecls to assure that each radar systsm
meets minimum requirements at all times, Accord-
Ingly, existing antennas will be replaced wilth new
antennas, both primary and secondary. This elfort

also includes various projects to improve the reliability
and data handling capacilies of the Govarnment
owned radar micrawave links. Furthermore, since he
performance of the search radars and the ATCRBS
can deteriorate belwean pericdic checks without
being visually detecled on the radar scopes by the air
tratfic controllers, e plan is to equip all FAA iong
range radars with both radar and beacon performance
monitors, Additional units will be provided to Atlantic
City (NAFEC) and Oktahoma Gity {Academy).

(2} En route Automation. Tha plan for en route
automation provides for ftight data processing, radar
data processing, and NAS improvements.

Flight Data Processing (FDP) provides a computer-
ized flight data processing capability for the centers.
This capability eliminates delays caused by manual
handling and significantly increases the accuracy of
flight plan distribulion and updaling. More timely and
accurate flight plan handling throughout the system is
the result.

Radar Data Processing {RDP) was commissioned
in the last of the centers during 1975. The RDP
function, which compleles the basic en route Stage A
program, provides automatic aircraft iracking and
compuler generated alphanumernic (A/N) displays us-
ing digitized radar data. The A/N displays pravide the
air traffic controller with aircraft identification and
allitude for all aircraft which have the approptiale
transponders. The result is a much needed “third
dimansion” (altitude information) which has religved
frequancy congestion and decreased the workload for
hoth pilets and caontrollers, The RDP function also
includes a weather subsystem display which provides
the controller with the location of severe weather areas.

Te mest the demands for en route conlrol services
during the late 1970s and the 1580s, a substantial
upgrading of the NAS Stage A system is envisioned,
The first improvemnents will be those which can be
implamented in the near term, withoul waiting for
major new subsystems or other long lead-time devel-
opments. These improvements will make more effi-
cient use of system resources, simplily the man-
machine interfaces, and enhance operational perfor-
mancae. Also, it is planned to manage the natienal flow
ol air traflic from a centralized, semiautomated air
traffic control system command center, Its mission will
be lhe coordinalion of national traffic based on current
demand, routes, major equipment outages, airpor!
flow rates, prevalling weather, alc.

{3} Center Facltities. A reduction In the number of
centers from the present total of 26 to 25 is planned,
and one ol these, San Juan, will be converted to a
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combinad Center/Radar Approach Control (CERAP)
facility. The Great Falls, Montana ARTCC is being
phased-out and ils functions are being absorbed by
expanding the boundaries of adjacent centers. Of the
remaining 25 centers, 20 are within the conterminous
United States, The other five are located in Alaska, the
Canal Zone, Guam, Hawaii, and Puerlo Rico, An en
roule aulomated radar tracking system (EARTS) is
planned for implementation at Anchorage, Alaska
ARTCC; Honolulw, Hawaii ARTCC, and the San Juan
combined Centar/Radar Approach Control Facilily
(CERAP). The planned 20-canter CONUS conligura-
tion was approved in 1967 and forms the basis for the
National Airspace System (NAS} En route Slage A
automated system.

Other impravements should provide increased relia-
bility, efficiency and capacity in the en route system,
These include new sectars, radar displays, communi-
;:alions equipment, refurbishment of buildings, and so
orth

New, solid-state VHF transmitters and receivers,
capable of 25 kHz channels, are being Installed at aii
RCAG (acilities serving high allitude en route sectors,
It appears that the use of 25 kHz channelization for
high altitude purposes will parmit the use of 50kHz
spacad channels in the lower allitudes for a number of
years. However, the future need for 25 kHz spaced
communications channels remalns a subject for con-
tinuing study. The back-up emergency communica-
tions (BUEC) program provides a cenaln amouni of
redundancy to the RCAG systam by installing lunea-
ble VHF and UHF transceiver squipment in the
ARTCC buildings, LRR sites, Flight Service Slations
{FSSs), ete. High capecity volce recorders provide
additional numbers of voice and time channels with
spare channals for future use, yet markedly reduce
space consumption and maintenance problems.

{4) Long Term Programs. Many of the program fea-
iures of the "Upgraded Third Generation Air Traffic Con-
trol System” offer the greatest potential for productivity
gains. Thasa programs will infreduce further automation
ol some elemeants (e.g. upgraded automation In
ARTCC's, TRACON's) and initial automation at others
such as FSS8's. it must be understood 1hat the UGIRD
programs are still under review and that program deci-
sions are still to be made.

—Upgraded ATC Automation. Tha upgraded
ATC automation program is in the developmental
stage, Upgraded ATC automation functions will pri-
marily be afforded through additions or modifications
to the computer programs of tha data processing
systems installed at the en route control centers, at

terminal area control facilities, and al the ATC System
Coemmand Center.

Under this program the air traffic controller team
productivity and capacity are expected 1o increase.
The following activilies are aimed at improving the
elficiency and eflectiveness of the controt leams,

—Flight Plan Conflict Probe. This is an ad-
vanced development aclivily currently In progress
which would provide the air traffic conirol teams in the
an route conlral centers with the capability to check
each (fight plan in advance for potential conflicts
throughout the center's area of control, This would
assist in planning flight clearances that avoid future
conllicts.

Thae present schedute calls for the compistion of the
development slaga in FY 1976. NAFEC and field
evalualion ars scheduled for completion during FY
1977. The implemenlation decisions (NAS scflware)
could be made following the complation of the evalua-
fions,

—Control Message Automation (using data
link), This activity sees the gradual deployment of
DABS to cover all terminal hub areas and the busier
en route airspace between those hubs, DABS would
provida a high capacily, groundiair/ground data link
between ATC facilities and properly equipped airgrall
with covarage over much of the nation. Within this
environmant, the data tink defivery of ATC clearances,
Information, and advisories for most IFR operations
could be anticipated. Non-routine clearances and ex-
ceptions taken by the pilot would be handlad via either
voice radie or manual data antry devices, Advanced
development aclivites are In progress in the en route
and terminal programs o aulomale the various types
of control messages and to investigale operational
procedures for their use. The current EAD schedule
for this program activily indicates that the design and
development phase will be completed in FY 1878,
Prolotype development will depend on the DABS
decision,

~—Control Sector Design. In addition, there are
advanced and exploratory automation development
aclivities to improve bath design of the contral sectar
positions and the methods of handling and displaying
flight and control data to en route and oceanic ATC
control feams. These aclivilies are investigaling the
use of electronic tabular displays and quick entry
devices lo replace the exisling flight strip prinling
equipment for en route and terminal control positions.
The cbjectives are te improve the elficiency of data
handling by contrallers whose primary air situation
displays show posilion data for all contralted traflic

and 1o reduce the need for assistanl controllers now
raquired for manual flight strip handling tasks.

The experimentation phase of this aclivily is under-
way and decisions concerning advanced development
will bo made following completion of the experimanta-
tion phase.

—Area Navigatlon (RNAV). This program, which Is
axpected to improve the sfficiency of ATC operations
and possibly reduce controller workload and costs by
relieving them of the need to provide radar vector
commands, has been underway for several years.
Some RANAV routes {primarily in the high altitude
sturctures) have already been implemented. The cur-
rert E&D program is basically a series of studies and
simulations which have been struclured 1o:

—Davelop terminal area route designs.

-~Develop high and low altitude roufe deslgns.

—Develap a universally acceptable method of way-
peint identification,

—Devseiop RNAV avionics standards.

—Implemant RNAY routes.

The lerminal area ANAV applications included in
these studies are to change the orlentation of lhe
current terminal ATC system from one which Is highly
depandent on naviation directions issued from the
ground lo one where navigation is performed primarily
in the cockpil. For example, in the eurrant high density
lerminal areas the air tralfic controller often guides
aircraft by Issuing heading and speed instructions
{called radar vectors) as part of the process ol sapa-
rating, sequencing, spacing, and geling aircraft to
follow the desired tracks within the terminal area.
RNAV will enabie aireraft 1o {ly from one designated
way point to another within tha terminal area without
being told when and whera to turn by the controller by
using (1) delay fan, (2) direct to next way point, (3)
parallet offsels on base leg, and (4) multiple discrete
parallel departure paths,

~Discrete Address Beacon System (DABS).

Should a thorough analysis of the proposed DABS
program support ils implementation, this program
could be the key fo improving the surveillance of
airspace and will be providing a high-capacity, low-
cosl, ground-air-ground dala tink which couid contrib-
ute to the successful implementation of lhe other fea-
lures of the UG3RD system. The data link would re-
duce the communications workload and provide pro-
ductivity gains. The davelopment of DABS is proposed
Io ber accomplishad In three phases as oullined below:

Phase I1—System Validation and Definition. The
objective of Phase | is to validate the concept and
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{easibility of DABS and make the design decisions
necessary to define the system operation, Phase |
was initiated in January 1972 when the M.LT. Lincoln
Laberatory began work for the FAA as its DABS
System Engineering Contractor, Concept validation
and system design are being carried out at Lincoln
Laboratary with support from industrail subgontracs
tors, the National Aviation Facliities Experimental
Center (NAFEC), the Transportation Systems Center
(TSC), and the DOD's Electromagnetic Compatibility
Analysis Center (ECAC). The principal outputs of
Phase | include:

—A DABS system description.

—Spacifications for procurement of devaelopmental
{engineering) model DABS ground and airborna
hardware for Phase ).

—Functlonal specifications for integrafion of DABS
into the ARTS and NAS Stage A automation
systam in Phase |l

—An experimental DABS test bad.

—An update of a previous DABS/ATCRBS alterna-
tives study to reilect cost estimates based on
more detalled design information and 1o examine
the sensitivity of conclusions lo various assump-
tions.

Phase Il—System Engineertng and Evaluation,
Phase [l covers DABS performance evaluaftion and
gystem lavel engineering and evaluation aclivities, It is
comparable to the DOT Advanced Development
phase. It will consist of three parallel and interrelated
efforts, One is to evaluate the total system operation
when intetaced with termingl and en route (ARTS
and NAS Stage A) autormated control systems. A
sacond effort is concerned with conducling tests of
functions that uniguely rely upon DABS and to verify
the suitability of DABS to suppart them. The third
affort will be continuad system engingering including
dasign refinement, investigation of equipment varia-
tions, and planning for the implementation of an
operationat DABS natwork,

The principal resulls of tho Phase Il activity will be:
-—A National Standard for DABS,
—Production specifications for DABS sensors.

—~Spaciillcations for integration of DABS into the
ARTS and NAS automation systems.

Phase |ll—Production and Development, Following
complation in Phase Il of the specifications for pro-
duction unils, compatitive saliclation will be conducted
by the FAA for fabrication and installation at fiald sites
of operational DABS units,

The following benefits could be expected from
DABS:

—The digital data link would provide a quick and
highly refiable transfer of information already con-
tained In the NAS or ARTS computer to the
alrcraft. Such information may include heading,
spoed, and allitude messages, radio frequency
settings, and radar advisories (aleris as to nearby
traffic). The automatic transfer of such informa-
tion could be expecied to result in a decreased
workload on the controller and an increass in
controller productivity, The degree to which such
benefits would be achieved wilt be determined
later on in the program.

—DABS would provide imptoved surveillance accu-
racy and efiminate the risk of synchronous garble
for DABS equippad aircraft.

Phase | has been underway for several years.
Exparimental tests have begun and are scheduled to
be completed by mid CY 78. The second phase is
expectod to bagin in mid CY 76 with the procurement
of the DABS davelopment (engineering) sensor modsl
and associated avionics. The operational trials could
start in FY 1978. Phase lI! (system implementation)
could begin following operational trials and a favorable
implementation decision,

b. Terminal Control. As stated under “anrouts
cantrol" autamation is the principal tool for improving
productivity. In the short-term howaver, improvermnant
to the existing systems will be stressed until automa-
tion which is under devetopment has been tested and
inpiemeanted, The short-teim programs are:

(1) Termina! Radar, A new generation of solid-
state, van mounted ASRs is being procured to meet
expanding needs. This equipment offers the distincl
advantages of (1) improved primary radar detectabil-
ity, {2) superior MTI (Moving Target Indicalor), (3}
reduced ground and weather clutter, and (4) in-
creased reliability and malntainabilily because of
solid-stale circuitry. These newest generation ASRs
are ptanned tor installation at high density locations.
The plan then calfs for refurbishing the existing ASRs
and relocating them to newly qualilied locations. By
Ihis arrangemenl, the most crilical locations in the
system will be assured of the latest advances in radar
technology while newly qualitied locations will be
provided radar sefvices compatible with their needs at
a commeansurate cost,

New locations normally receive equipment which
anables controllers to provide approach controf serv-
ices from the tower cab. This type of taciiity is reterred
to as terminal radar approach control cab or a TRA-

CAB. Equipment provided by the ASR establishment
program for TRACABs include ASR, ATCRBS, ARTS
Il, video mapper, communications for two positions,
and three BRITE displays (DBS) for the tower cab.,

Within many metropolitan areas, several ATCTs are
served by a common radar approach contral facility,
Alsg, some of these satellite alrporis arg within the
radar caverage area of the ASR. The ramoting of the
ASR data to the lower cab at a satellite alrport
enables those lower controllers to more adequately
sequence arriving alrcrafl, release departures wilh
minimum safe separation, and provide traffic informa-
tion to other alrcraft operating in the displayed area.

Where operationally adequale low-altitude radar
coverage can be assured and other criteria are met, it
is ptanned fo remote the ASR data from the approach
control facility fo satellite tower cabs via a low-cost
television microwave link. The redar bright fube dis-
play system (BRITE) Inciudes a plan position indicator
(PPl), & telavision camera with a special vidicon tubs,
and a high-bright TV display which can be used under
high ambient light conditions.

Many terminal radar facilities have become obso-
lete due to equipment deterloration, technological
improvements in the slate of the ar, inadeguate
operating or squipment space, and changes in airport
location ot configuration. These factors requira peri-
odic improvements or relocations of commissioned
radar facilities. In addition, studies of the increasing
interlerence enviranment, resulting from the increas-
ing numbers of radar and beacon facilities, are lead-
Ing toward improved equipment compatibility and sys-
tem availability. The efforts in this area include relo-
cating ASR's; providing mobile ASRs, and Improving
terminal radar beacon antenna systemns. Video map-
pers, beacon performance monitors and BRITE dis-
plays are also included in the planned program of
major improvemanls 1o terminal radar.

Airport Surface Detection Equipment (ASDE) is a
dafa acquisition system presently in use for airport
ground control purposes. Because ASDE can be
adversely affected by weather conditions, new airport
construction, and equipmen! obsolascence, major im-
pravements are plantned for these facllities to increase
their availabilily and provide betler contrast of display
intormation in the tower environmant.

(2) Automation. The ARTS Il systems are expected
te fulfill the current and fulure requirements at tow and
madium densily radar terminal facllitias. In addition to
prasenting primary and secondary radar returns, the
basic ARTS |l system provides for the decoding and
numeric display of beacon code of alliude data re-




ceived from alrcraft ransponders. For alreraft ra-
sponding with unique codes, the system also provides
the capabillity to display alphanumeric flight identifica-
lion data in lieu of beacen codes. The basie package
doas not perform tracking functions and, lherefora,
does not provide a source of speed/direclion data for
display or to support other functions. ARTS Il consists
of two optlons: a system utilizing Plan Pesition Indica-
lor (PPI) display in the radar control room or a system
which utilizes BRITE displays in the tower cab. Each
option has the capability to interface with tha en route
automation system.

The installation of 61 ARTS Nl systems at selected
large and medium density locations is essentlally
campleted, Tweo additional systems are installed at
NAFEC for use in the system enhancement etfort and
support function. A third sysiem is located at the
Aeronautical Canter and Is used for training purposes.
Action Is underway to replace the ARTS | at Atlanla
and the ARTS |A at New York with improved varsions of
the ARTS lII.

The identity of all alrcraft contralled by terminal
lacilities is nat automatically achisved by the ARTS ill
systems. Under the present system, the identification
and tracking of nonbeacon equipped aircraft is initi-
ated and maintained manually by the controllers,

The radar {racking "add-on" feature to the basic
ARTS Il! systam will tag nonbeacon equipped aircraft,
accomplish automatic radar tracking, and provide a
backup to beacon tracking which will improve the
accuracy of the reported target positlon. Radar track-
ing is planned for high activity locations. In addilian,
future functions resulfing from present development
offorls—metering and spacing, improved flight data
processing, conflict prediction and alert, and final
approach course monitoring—are planned io augment
the ARTS I,

Provisions of disc subsysiems, levels of redun-
dancy, and modified computer processors will im-
prove the raliability of the fully enhanced ARTS llIA
systams. Thase additions will alford a fail-solt capabil-
Ity and enable conlinuous, 24 hour a day oparation.
The provision of anclllary subprograms and slectronic
subsystams will foster an improved training capability,
i.e., enhanced targst generators, as well as facililate
software support and maintenance functions,

(3) Tower Faclities. There is always a need lo
davelop a more efficient means for collecting, proc-
essing, and exchanging radar, meteorological and
other data among controllers and pilots. Also, there
oxisis a need fo resclve current operational prob-
lems—squeezing an aver Ingreasing number of radio
channels inlo a fixed amount of radio frequency

spectrum, equipment deficlancies (including obsolesc-
ence), and inadeguate telephene service. These
neads result in a continuing program to modarnize
and Improve the terminal system.

To assura that commissioned facilities retain the
afficloncy and service levels tor which thay were
designed, certain tower modernization and improve-
ment efforts are necessary. Thase eliors involve the
relocation andfor modernization of ATCTs and TRA-
CONs, the instaliation of additional air/ground communi-
cations channels and equipment (including the estab-
lishment or relocation of remote transmitter/receivers),
the separation of combined stationfiowers, and the es-
tablishment of automatic terminal information sarvice
{ATIS).

A lang-term program In the terminal area is:

—Airport Surface Tratfic Conirol {ASTC). This pro-
gram will provide the maans for the safe and
efficient movemant of air traffic on the surace of
the airport in the face of increasing traffic, more
complex mazes of runwaysiaxiways, and rends
toward operations in lower visibility conditions,
Initially, improved radar surveillance and simple
stop-go and visual signals to pilot are planned for
early development. Aulomation of some ol the
control functions, and improved displays and fa-
cilities in the tower cab for thae local controller and
ground controlier are planned far the long-term, It
will ba during this long-term program that produce
tivity increases are expected {o be achieved.

In raviewing the neead for improving airport sutace
traflic control it became obvious that the needs of
individual airports differed to the extent that no one
sysiem configuration would be apglicable to all air-
ports. It was aiso recognized that some developments
could be undertaken to provide near term |mprove-
menis but that a longer range program would be
neaded for a marg complete solution of the problems.
As a result, a three phase program has been strue-
tured to provide increasing levels of capability through
modular expansion, Basically, Phase | providas for an
upgrading of existing ASTC system and capabilities.
This Phase includes:

—Upgrading the ASDE-2 sadars to improve their
performance and to reduce their maintenance
cosis atl those airperts where they are currently
installed.

—Davaloping a new ASDE-3 radar to replace the
ASDE-2 as well as for use at newly qualifying
alrparts.

—Daveloping an improved BRITE display which
incorporates a higher resolution CRT and pro-

vides scan conversion circuitry having a ASDE
compatible bandwidih.

—Improving visual guidance—lights, signs and
markings—for pilots on the airporis surface.
ltems under consideration Include the improve-
mant of runway and taxiway lights/signs, lights for
idantifying runway exits to taxiways, and siop/go
clearance bar lights.

Phase || would represent the first major change in
ASTC operations and might be viewed as the Initial
step loward a new ASTC system. This phase would
be characterized by the inlroduction of a new, ad-
vanced surveillance system (using either radar or
multilateration techniguas), the possible introduction
of a limiled amount of autonomaous, automatic contral
at critical interesections, improved communications,
and some associated procedural changes,

Phase (Il is planned as a further expansion of the
Phase Il system and would be characterized by the
introduction of automatic conlrol and cooperative
guidance systems. Aulomatic control envisions the
auiomation of the Local and Ground Contra! funclions.
Based on data inpuls, a central computer would
generate commands which then would be transmitted
to the aircraft by dala link or visual signals. Since
visual guidance is expected to be virtually impossible
as operaling weather minimums are raduced, the
cooperaliva guidance aquipmeant will provide the pilot
a cockpit display of his positian on the airport.

With the exception of the ASDE-3 radar, all the
Phase | developmant work will be compleled during
CY 1976. Instaliation of the first ASDE-3 is not
axpacted before the end of CY 1980. The Phase Il
trilzleration and automatic interseclion contro! sys-
tems are under development. The Phase Il system
design is underway and this development aclivity is
scheduled to ba completed in FY 1981.

In addition to the above long-term program, there
ara the DABS, Upgraded Automalion and Area Navi-
gation programs which are expected 1o provide im-
proved productivity in the terminal arsa. These pro-
grams have been discussed under En Route Control
above,

c. Flight Service Stations. The agency has pro-
posed a Flight Service System Modarnization Pro-
gram, the objeclive of which is to implement a system
that supporis the basic concepts described in an
OST/FAA study, “A Prapasal for the Fulure of Flight
Sarvice Stations." The technical details of the program
have evolved since that report was published (8/73)
and the forthcoming FAA documeni—FS8~01, “Master
Plan for the Flight Service System Modernizalion
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Program”—should be referred to for a complete de-
scription of the proposed program. The most cost effec-
five system would consist of a relalively small number
of sites, called Hubs. All the services provided by the
system would amanate from the Hubs through the use
of telephones and aulomation equipment. The users,
through the use of telephones and other appropriate
devices, would have diract access fo all the information
they wouid need. In addition, automation support to the
FSS specialists will enhance hoth thair efliciency and
effectiveness. Final implementation decisions for this
proposed FSS pragram have not bean made. !, how-
evar, test, evaluation, and other factors indicate Im-
plemeniation is beneficial the program is expected 10
take place in three phases. The three phase program
has been developed fo provide a realistic transition
from the present, manual FSS operation to the plan-
ned, highly automated system, The (hres phases are
near-term (1876-1980), intermediate-term (1980~
1985), and long-term (1983-1986).

(1} Near Term, This phase focuses on those areas
that can provide immediate improvements in service but
are not dependaent upon automation equipment, These
areas are mass weather dissemination and FSS produc-
tivity improvemenis. Mass dissemination of aviation
weather is accomplished through two services—Pilot
Automatic Telephone Weather Answearing Service
(PATWAS) and Transcribed Weather Broadcast
{TWEB}. The conlent and accessibility of hese weather
messages is belng improved by providing specific
foute-oriented recordings, weather product improve-
ments, more frequent updates, and the addition of more
telephone lines. En route Flight Advisory Service
{EFAS) has been implemented, is operating at four foca-
tions, and has proven to be very successhil, Activation
af EFAS at the remaining 40 locations will be complated
during the Near-Term.

Station productivity will be improved through the
use of modern display technigues, similas in function
to the Meteorological and Aeronautical Presentation
System (MAPS) ariginally developed for the Alr Route
Traific Control Genters. This minicomputer system will
store, retrieva, edit and display weather data for the
specialist, thus refioving the station personnel of much
of the unproductive present day paper handling pro-
cedures.

(2) Intermedtiate Phase. Current plans call for de-
ployment of automation equipmant that will provide au-
tomation aids to the FSS specialist and will permit direct
aceess to the system by the user, This automation base
is calied the Baseline System and the equipment will be
Installed In the 1980-1985 time frame. An automated
system, known as the Aviation Weather and NOTAM

System (AWANS) is already operational in Atlanta and
is previding o foundation for this effort. This operational
test facflity utilizes minicomputers to rapidly coltect,
store, retrieve, reformat and display wealther and flight
plan information required by the Flight Service
Specialist. This system offers the specialist signili-
cantly more capability than the MAPS, This AWANS
experiment is providing the data required to procure
the nafional Baseline System.

The Baseline System will support the specialist by
providing attomation alds for many of his functions. In
addition, the system will allow the user direct access to
the Hub weather data base. This will be achleved by
altowing a user who has a privately owned computer
terminal, to call the computer and obtain a brieling by
retrieving the appropriate weathar, This initial service
will be lhe forerunner to the more widely available
direct access services which would be oftered during
the Long Term Phase of the program. Noar term im-
provements 1o PATWAS, TWEB, and EFAS will be
continued in the Baseling System.

As the inilial Baseline Systems are installed, con-
solidation of all present FSS activities and functions
into the Hubs will begin. This consolidation will not
inlerrupt senvices to the user and possible reductions
in manpower will be achieved through normal attrition,

{3} Long Term. Additional capabilities wifl be added to
the Baseline System. These enhancemenls are cen-
tered around two subsystems—a compuler-generated
voice response system and a family of direct user ac-
cess devices. The voice response system will provide
automatic generation of the PATWAS recordings,
telephene/interactive weather briefings, and specialist
support. Tha pilot with a touch-tone telephone may call
the FSS Hub and by pressing buttons on his telephone
obtain a very specific, tailored briefing from the compu-
ter. The voice response system will also be used to
support the specialist and thus improve his produclivity.

The automatic system will provide a number of
possible means for pilots to satisfy all or most of their
flight servicea information and filing requiremenis by
sali-service actions. System capabifities wilt range
from pilot sell-service by a telephone call from home,
ineractive techniques which may use “Touch-Tone"
(TM) telephones or pilot owned special devices,
through fully interaclive data terminals. During the
enhancement phase, pilot use and/ar ownership of
any cne of the family of user direct access devices will
he encouraged by FAA. The agency has nol made a
decision to purchase or deploy data terminals at
airports, other than for test and demonstration pur-
poses, Potantfial deployment of such terminals will be
based on cost-benefii analyses.

Both of these areas—Volce Responses Systems
and Direci Usar Access Devices—offer the potential
for great payoif to the government and tha taxpayer,
in that, as demand for FSS services increases, stall-
ing levels may be held constant or gradually de-
creased. Implementation of these enhancements
could begin in 1983,

d. Reassessment of UG3rd. It is important to note
that the output of the ATCAC effort was a well
thought-out and reasoned concept for evolutionary
and signilicant ATC improvement, The ATCAC con-
cept for upgrading the Third Genaration ATC System
(UG3rd) was the result of an extensive analysis of
possible alternatives and provided the point of depar-
ture for further study. Delalled systems analyses,
engineering, and dasign efforts were required to vali-
date or modily the ATCAC concept in order ta trans-
late it Into aciual improvemants to the cperational
ATC system, Since recen! traffic growth and forecas!s
have been well below the projections used by the
ATCAC, reassessment of the ATCAC recommenda-
tions has been made. It was concluded that because
of the projected costs for operating and maintaining
the ATC system as well as the nead for continued
improvement in air safety, the development of the
UG3rd should be continued,

e. UG3rd Goals. The main goals of the UG3rd
ATC syslem ara 1o imprave safety, reduce operating
costs, and Increase performance. These goals are
closely interrefated, and it does not appear possible lo
salisfy one withaut impacting anather. Furthermors,
the interrslationships and differenges in priorties
make it exceadingly difficult 1o qualitatively define the
impacts Irem pach feature of tha UG3rd, either sepa-
rately or jointly, on those goals,

{. UGHd Feotures impacting Productivity, Of the
ning principal ipatures thal characlerize tha UG3rd,
six are axpected 1o contribute to increased conlroller
praductivity.

{1) The Discrete Address Beacon System (DABS)
wailld ba the key 1o improving surveillance of airspace
and would provide a high tapachy, low cost, ground-
air-ground data link.

{2) The Intarmittent Positive Control {IPC} fealure
would generate pitat warning advisories and coflisian
avoidance commands on the ground, and lransmit
thase messages via the dala link feature of DABS 1o
appropriately equipped aircrafi,

{3) The Flight Service System wauld be restrue.
tured and automnated. Through the utitizatlon of modern
data handiing and processing techniguas, the capacity
of the FSS system would be expandad to a lavel that




meets user needs and allows further growth with a
reduced staffing leval. The projected use of pilol self-
sarvige techniques would rgsult in a2 more efficient FSS
stalf, greater use of the FSS, and significant raduction
in cost per unit of sarvice.

(4) Upgraded Automation funclions would, for the
most part, be provided by additions or modilications ta
the computer programs of the data processing and
displays installed in the enroute cenlers, terminal
control facilities, and the national level Iralflc manage-
mant and llow control center at FAA Headquarters,
Substantial reductions in the unit cost ol contraller
services are axpscted.

(5) Area Navigation (RNAV}) permils pilots to fly a
direct course between presalected fixed points rather
than aleng radials of VOR stations or in compliance
with radar veclors issued by the conirpiers, The
RNAV leature Is expected ta improve the efficiency of
ATC operations In terminal areas and possibly reduce
controller workload costs by reliaving them of the
need to provide radaf vector instructions,

{6) Tha Aeronautical Satellite (AEROSAT) program,
being pursued jointly with ESRC and Canada, is
aimed al exploring the use of salellile technology for
improving the management of oceanic air raffic. Over
tha long term, it is expected that the consclidation of
oceanic air tralfic control centers and the greater
elliciency of oceanic air services, i.e., reduced sopa-
ration standards, would result in grealer productivity.

g. Implementation. Enginsering design and devel-
apment has been initiated on those UG3rd features
enumerated above., Commitmenis have not been
mada for the actual implerentation of any ane of those
features however, for planning purposes, eslimated
implermenlation datas and probable funding require-
ments have been developed. Such estimates are al-
ways subject to major change as developmental effort
proceads to the point where decisions can be made as
1o tha guantities needed and the costs imolved. Fi-
nally, implemeniation decisions concerning those fea-
tures will be based on the benafits and costs to both the
Giovernment and lhe users, Such an approach recog-
rizes that the UG3rd is a cooperative system that will
require the users lo buy avionics aquipment in order to
participale.

h. Productivity Lag. In all probability, at least four
yoars will be required lo experience productivily in-
creases after a decision is made lo implement any
ane of the UG3rd features. This lag comprises two
years between submission and final approval in the
budget cycle, at least one year in the conlract, pro-
duction, and instaftation phase, and another year 10
develop proficiency with the new fealure,

344. PROGRAMS FOR FACILITIES
MAINTENANCE.

a. Factors Affecting Produgtivity, Some of the
factors that influence manpower requirements in facit-
ties maintenance are:

(1) Availabllity, Most navigational aids, communica-
lions systems, and ATC facilities are reguired to be
available for use 24 hours a day, seven days & week.
Availability figures of ovaer 89 percent are common for
the majority of the equipment in the system.

{2) Raliability. The mean time between the failure of
individuat components ol equipment determines both
the availability of a system and tha amount of manpower
raquired to maintain \he system.

(3) Sector Configuration. FAA facilities ars main-
tained by personnel who are assigred lo operate
within a given geographical area or sector. The loca-
lion and size of the sector combined with the typa,
number and distance to the facilities help to determine
the man-yaars naeded to perform maintenanca activi-
fies in that sector,

b. Productivity Feature. As discussed sarlier,
productivity gains 'in this area will require either im-
proving tha raliability of the equipment or decreasing
the amount of time required to repair the aguipment
when it does malfunction, In turn, those aclivities
requite continued quality control of production items,
raview of design spacifications, improved menitering
and diagnostic equipment, higher skill levels, and

conlinual update o/ mainlenance handbooks. In addi-
tion, vigilance is required to sen and take advantage
of technological advances that would parmit increased
produclivity. For example, the FAA has a very sub-
stanfial program underway to replace elder, hard to
mainiain enroule and terminal radars with state-ol-
lhe-art equipment. These new radars shoultd have a
considerablz effect on mainlanance productivity, even
though they cannot be expected to produce much in
the way of controller produclivity.

345. PROGRAMS FOR FLIGHT STANDARDS.

a. Factars Affecting Productivitrr. Flight Stand-
ards personnel are required 1o establish and enforce
the Federal Aviation Regulations. They aiso conduct
relaled activities 1o assure Ihat the highest standards
of aeranautical safety ara maintained. These person-
nel are responsible for certifying that airmen, aircraft,
aircraft operators, and aviation agencies meet salely
and competancy standards. Their responsibilities alse
include the original, production, and continued airwar-
thiness cartilication of aircrafl. In addition, they main-
tain and operate the agency's flest of flight Inspection
aircraft, which are used to assure thal the facilities
and equipmant of the FAA are operaling safely and
affeclivaly. Flight standards personnel also develop
and implement special obstacle clearance standards
that are incorparated inlo chans for all navigable
alrspace, including all airways and instrument ap-
proach procedures.

Figure 3-8, E&D Program Cosats Attributable 1o Productivity

Plan (Doltars in Miltlans)

Total -

- Program 1077 1978 1078 1880 1981 1062-86 187786

01 System 47 a7 91 10.0 13.4 1248 1707
02 Radar ——— 0.6 0.5 03 ... . O K

03 Bgacon ' 6.6 8.8 4.8 3.0 24 7.6 3.2

04 Navigation BT R B I K | 08 08 30, 749

08 Communications 04 1.0 1.2 29.° 30 6B 173

07 Approech & Landing Sys. 1.7 0.8 1a 08 03 - 12 81

12 EnRoute Control : 85 111 1.0 110 1%0 47.5 1001 .

13 Flight Sarvice Stalion .49 4.6 50 80 5.0 95 = 340

14 TerminalTowar Control 85 95 100 100 10.0 485 - 045
16 Technology - 1.0 0.2 05 24 3.0 55.0 g1.8- -
17 Satellites . 1.8 et mie emem mmen 69" 87t
TOTAL 364 46,4 44.5 46.0 49.0 a310.8 §35.1
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Figure 3-69. F&E Program Cosis Attributable to Productivity *
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b. Productivity Features. Since the factors
that atfect preductivity are related primarily to regula-
tory activilies and flight inspection functions, produc-
tivity gains should be created by improving manage-
mant praclices. For example, random sampling tech-
niques should parmit greater regulalory surveillance,
The recantly acquired fleet of turbing-powered aircraft

should permit a continued Increase in fiight inspection
aclivities couplad with reduced amounts of flight time.
346. PRODUCTIVITY PROGRAM FUNDING.
Programs. All the programs planned by tha FAA
have been assessed for their relavance to the four
araas covered in this plan—Safety, Capacity, Produc-

tivity, and Energy/Environment. Figures 3-68, 3-68,
and 3-70 list the programs and the percentages of
their costs attributable to productlivily activities. A
separate figure has been prepared for each appropri-
alion——anginearing and development (Figure 3-68),
facilities and equipment (Figure 3-69), and oparations
and maintanance (Figure 3-70).




SECTION 5. MEETING
ENVIRONMENTAL
PROTECTION AND
ENERGY CONSERVATION
REQUIREMENTS

347. BASIS FOR THE FAA PROGRAM. Beginning
in 1968, Congress enacted a series of laws that
added environmental consideralions to the clvil avia-
tion safety, control, and promational functions of the
FAA. As is evident from the list below, this legislation
laid out many specific directions for FAA action.

Legislation:

Amendmaent to the
Faderal Aviation Act

Scepe:
Control and abatement of air-
craft noise and sonic boom

{1968} added to FAA's responsibllity.
National Declaration of snvironmentat
Environmental Policy policy requiring all Federal
Act {1969) agencies lo give full consider-

ation to enviranmental effects
of carrying oul lheir programs,

Provided for developmont of
airport and alrway facilities
adequate to meet fulure re-
quirements of the air trans-
portation system; and as-
sured that alrport develop-
maent prejects provided for the
protection and enhancemant
of natural resources and qual-
ity of the environmant.

Provided for pramulgation of
alrcraft emission standards by
the Environmental Protection
Agency (EPA) with subse-
quent Impfementation and en-
forcament by FAA.

Defined responsibillties of
FAA and EPA in the control of
aircraft noise and amended
the Federal Aviation Act.

Sels energy conservation tar-
gets for industry and govern-
mant; provides policy guid-
ance.

Airport and Airway
Davelopment Act
{1970)

Clean Alr
Amendments (1970)

Noise Control Act
{1972)

Energy Policy and
Conservation Act
(1975)

338. NOISE REDUCTION AND CONTROL.

a. The Problem. The noise problem around an
airport is a function of 1he number and type of alrcraft
that use the facility, the manner In which those aireralt
are operated, the operation of the aimort, and the use
made of surrounding lands, Alleviation of the airport
noise problem involves changes to all of these ele-
mants:

—Aircraft Design

—Alrcraft Oparations

—Airport Operations

—Airport Environ Land Use

h. Goals. The goal of the prograrn is to provide for
the contral and abatement of aircraft noise in order to
aftord present and future relief from excessive aircraft
noise and sonic boom.

c. Objectives. The shorl- and long-range objec-
tives of the program:

{1} Short-range—Elimination of Savera Aircraft
Noise Exposure. The intent for the immediate future is
te conline severe aircrall noise exposure levels (i.e.,
Nolse Exposure Forecast 40+) around U.S. alrports
o those areas condralled by the airport proprietor.
{The Noise Exposure Forecast (NEF) Is one of many
means of expressing cumulative noise exposure
around an airport. The NEF procedure adds tha noise
energy fram each aircrait operalion during an average
24-hour perind, lis use in this docurnent is for deserip-
tive purposes only and does not represent an FAA
standard.) The program is also intended to reduce, by
1880, to the extent consistent with economic reasona-
bleness and technological practicability the NEF 40+
(or equivatent) areas oulside existing aipon bound-
aries or areas controlled by tha airpart proprietors, and
assist neighboring communities in achieving compati-
ble land use for the remaining areas.

(2) Long-range-—Reduction of Excessive Aircralt
Noise Exposure, The inlent is 1o continue to reduce
the noise exposure levels, minimizing interference
with human activilies as much as possible consistent
with technological and economic considerations, Ac-
complishment of the shon-range abjectives will consti-
tute the first step toward achievement of the long-
range objectives.

d. Milestones. There follow the titles ol the FAA
publications that have resuited to date from the noise
raduction program.

11/3/69 Rule—FAR Parl 36: “Noise Standards
Aircraft Type Cenitication”

FAA Order (7110.22A); “Arrival and De-
parture Handling of High Parormance
Alreraft”

FAA Advisory Circular (AC 80-59): "Ar-
tival and Departure Handling of High
Performance Alrcraft”

FAA Advisory Circular (AC 91-36):
"¥FR Flight Near Noise-Sensitive
Areas”

Rue—Amending FAR 91: "Genaral Op-
araling and Flight Rules Covering Civil
Alreratt Sonic Boom™

FAA Order (1050.1A): “Procedures for
Considering Environmental Impacts of
Propossed FAA Activities™

Rule—FAR's Parts 21 and 36 {Amend-
ment): "Noise Standards for Newly Pro-
duced Airplanes of Clder Type Designs"”
FAA Advisory Circular (AC 91-39):
“Recommended Noise Abatement
Takeotf and Departure Procedures for
Civil Turbo-jet Powered Alrplanes”

FAA Advisory Circular (AC 91-36A):
"VFR Filight Near Noisa-Sensitive
Areas"

FAA Notice (1050.4): “Pracedures for
Considering Environmental Impacts”
{Guidance and implementation of DOT
Order 5610.18)

Rule—FAR Par 36 Amendment: "Ncise
Type Certification and Acoustical
Change Approvals™

Rule—FAR Pant 36 Amendment: “Noise
Sandards for Propeller-Driven Small
Alrplanas”

Fadaral Register Notice: “Airport Noise
Pelicy”

FAA Advisory Circular (AC 36-1A): "Air-
plane Noise Levels"

349. NOISE REDUCTION PROGRAM.

a. Program Definition. The noise abatament pro-
gram reduces aircraft-airport noise levels through
noise reduction al the source, by modifying aircraft
and airpon operational procedures, and by altaining
compatible land use in areas adjacent to airporls.
(The entire process is lllustrated in Figure 3-71)} To
carry out the program, it Is nacessary to:

~-Parform syslems analyses o determing anviron-

mental effectiveness and potential social, aco-
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nomic, financial, and technological effects on the
overall transportation system of each initiative.

—Develop noise reduction at the source by ragulat-

ing noise levels for types of aircraft, consistent
with technological feasibility and economic rea-
sonableness. This includes newly certificatad air-
crafi, previously cerificated ongolng alreraft pro-
duction, previously produced aircraft, and lower-
ing of nolse levels for future designs,

—Develop noise reduction through aircraft and ATC

operational precedures. Means include separa-
tion of aircraft and communities overflown during
takeoff and departure, approach and landing, and

alr traffic routing phases of flight.

—Devalop nolse reduction through airpon usage

and oparational procedures by techniques such
as preferential runways, Installation of landing
and other guidance aids, airport layout, curfews.

use and construction measures.

" Research and Development

| Operations

b —- =

1Source

Noise Generatlon and
Suppression Technology

Path
Propagation

" | Reclever

~—HReduce nelse impact through airport enviren land

Syatem
Analysis

b

Alternative

Evaluation
Technology

b. Development of Civil Alrcraft Noise Certitica-
tion Goals.

{1} As proviously indicated, the noise reduction
program is direcled 1o developing, evaluating, and
implementing feasible programs in the areas of air-
craft design and operalion, airport operation, and
airpont environ Jand use.

{2) Each noise abatement initiative must be axam-
ined as to environmental effectiveness. The potential
social, economic, financial, and technological effects
on tha overall transporiation system must be analyzed
fo assure thal progress in one area is not delrimental
fo other areas. A sysiems approach is being used
wharein noise abalement alternatives are identified,
relevanl costs and benelits ara estimated, and appro-
priate tradeofts are determined. Resources are then
allocated 1 maximize benefils derived per dollar
spant. As new facets of the problern surface, require-
mants for further developmenis are identilied. Some
allernatives will not be used, because they are tao
expensive relalive to the benefit generated, or their
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Figura 3-71,

Alrgraft Noise Abatement Program Elements

infroduclion weuld produce an untimely solution, In
other areas, solutions will not exist unlil major techno-
logical breakthroughs occur {such as thal which came
about with the high bypass ratio engina).

{3) The cost and associated noise relief varles with
each of the program areas. The emphasis for each
area must be conslistent with its relative contribution to
the total noise solution, Before avaluations of relative
elfectiveness of comnplementary programs with widely
different characteristics can be made, it is necessary
that each program area be fully explored. This is
particularly important as each program Is composed
of a complex set ol alternalives varying widely In
range, deplth, and potential conliibution to the noise
solution impact,

(4) For certilication purposes, sourca noisa conlral
requires the lollowing: adoption of a slict and unam-
biguous classification system, forecast of aircraft
types in use through the year 2000, and development
and/or adoption of alternative reference conditions
{e.0., number and locations of noise measurement
points, noise measurement units, etc.}, a noise abate-
ment fechnology, and cost assessment for gach of the
aireralt classes In relation to appropriate ¢lass cerifi-
calion referances. For ilight palh control procedures,
ihe analysis requires an identification of all pilating
{takeaff and landing) and navigation (e.g., use of
microwave landing system and area navigation equip-
ment) options that have a benelicial patential for noise
reduction. For land use, the analysis requires an
identification of all feasible programs to control the
use of land around airpons impacted by noise,

350. NOISE REDUCTION AT THE SQURCE.

a. Nolse Ceilings., The FAA noise abatement
actions taken herelofore have pul a lid on airgralt
noise escalalion. The Federtal Aviation Ragulation
(FAR) Part 36 and subsequent amendments estab-
lished a noise ceiling for subsonic jet transport air
crafi. As a result, the escalation of nolse at the
source, le., the vehicls, has besn stopped; and the
trend Is now downward. Outstanding amang the re-
sults are the Boeing 747, Douglas DC-10, and the
Lockheed L-1011, which, atthough much larger and
more powaerful than the earlier DC-8 and B-707, are
significantly quieter. Further reduction appears tech-
nalogically feasible, and work leading to lower levels
is proceeding.

b. Future Nolse Regutations, A similar patiemn ol
noise regulation may evolva for all types of afrcraft
{propelter-driven airplanes, helicopters, supersonic
Iransporis, and powerad [ift aireraft). A noise level is
sel lor newly certificated alrcraft consistent with tech-




Fiscal Year

System Analysis §

Reduction of Part 38 Nolse Lavels
Modiflcation of Procedures

Noise Standards for Propeller-Driven

Small Airplanes R

Alrcraft Noise Requirements; Civil
Supersonic Airplanes

Civil Helicopters

Clvil STOL Alrcraft §

Interlor Nolse

Approach Procedures

Ralse intercept/ Procedure turn Altitudes
Flap Managemant

MLS Applications

Takeoff/ Departure Procedures
Thrust Reduction Techniques
MLS Applications

Special Departura/Arrive Routing
Terminal Mapping

Notse Anallsis Systetn

Airspace Aliocation

Minimum Altitudes

TERPS

Alrport Operational Procedures
Analysis of Operatlonal Varibles
Airport Noise Polley

(1076 . 1077 | 1978 |

Figure 3-72, Noise Reduction and Controi

nological feasibility, economic reasonableness, safety
and appropriateness to type. These noise levels may
be applied lo previously cenificated ongoing produc-
tion aircraft and to previously praduced alreraft, These
levals will be lowered for future designs using the
praviously noted technical and economic criteria.

c. Timing of Activities, The time frame for the
specific activities described below and in later para-
graphs is shown in Figure 3-74.

—Periodically modify FAR Part 36 to reflact more

stringent neise standards commensurate with
technical and economic feasibility.

—Evaluale sltectivenass of the noise rule for pro-
peller-driven small aircralt and explore need for
further noise level reduction.

—Develop civil supersonic noise cerlification stang-
ards,

—Develop civil helicopler noise cerilication stand-
ards. Investigale allernativa regulatory concepts
necessary for unique operational and acoustical
characloristics.

—Davaelop civil STOL aircraft noise certification
standards.

—Investigate the need for interior noise standards
in cockpit and cabins of general aviation, helicop-
ter and Iranspor calegory aircralft.

351. AIRCRAFT AND ATC OPERATIONAL PRO-
CEDURES. Noise abatement operaticnal procedures
designed {o provide lower nolse lavels and increasad
separation between alreralt and the communities ov-
efllown are being developed lor; approach and land-
ing flight, takeoff and deparure fligh!, and air traffic
routing. Noise reduction of varying amounts has been
achieved in a number of areas. In many cases, the
degrae of reliel obtained from modified operational
procedures is uniquely determined by the relative
location of the airport, the flight tracks, and the
population centers around the airport. A given proce-
dure will not have the same level of effectivenass at
all airparts and must be evaluated on an airport-by-
airport basts. Future work in this area (Figure 3-72)
intludes:

a. Develop Approach Procedures including:

—Raising of intercept/procedure turn altitudes.

—Flap management.

—Use of MLS and area navigalion path delinition

ltexibility.

b. Develop takeolf/departure procedures, includ-
ng:

~—Usag of thrust reduction techniques.

—Use of MLS and area navigational path definition

flexibility.

¢. Continue development of depariurefarrival
rauting to maximize Ihe advantages of local geog-
raphy. Relocate noise over such relatively less sensi-
tive areas as water or uninhabited areas. This in-
cludes:

—Terminal routing.

~—~Tarminal mapping of noise abalemen? routes,

~-Computer based noise analysis systams.

d. Continue investigation of airspace allocatlon
for noise abalement purposes. This includes investi-
gation of:

~Inergased minimum operational altitudes for fur-

bojels tn terminal areas.

—Environmental considerations in TERPS {Termi-

nal Instrument Proceduras).

352, AIRPORT OPERATIONAL PROCEDURES, Air-
port operalional procedures are adepted on an indi-
vidual basis to minimize impacls o noise sensitive
areas adjacent to the airport. Although the technigques
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vary from one airpont to tha next, each of the tech-
niques is developed to reduce noise pollution in a
panticular part of the community. New technigues ars
being devatoped.

a. Praferentlal Runways, Preferantial runway sys-
tems are in use at a number of airports, These vary in
complexily, characteristics, and objectives. Cne sys-
tem provides a computer program identitying listings
of runway combinations in order of preference, This
information provides guidance to the controller in
making runway assignmenis, Other prefarential run-
way systems are designed so thal approaches and
depariures are made over waler, weather conditions
permitting.

b. Restrictions on Ground. Aircralt taxiing, ho'd-
Ing and parking posilions, and procedures ara de-
signed te protec! particular nearby communitias irom
noise and tumes. In some instances, it aircrall must
tax| beyond a certain point, they are required to be
fowed, Siting of faciflies such as hangers, mainte-
nance areas, and parking spaces are specitically
directed toward keeping noisy aclivities as far as
possible from residential and other noise sensitive
areas,

c. State and Local Actions. Over the next year,
the FAA will be devaloping a policy, with respect to
slate and local actions, to reduce noise through
rastriclions on alrport operations. A multiphased pro-
gram has been initiated to develop quantitative tools
and a data base for assessing Ihe impact of proposed
rastrictions and encourage public participation in the
policymaking process. The program is designed lo
permit eventuzl determination of the costs and bene-
fits of alrport use restrictions to the airport en alrpert
businessas, the airline industry, users of air transpor-
tatfon and the communities adjacent to the airport.

353, AIRPORT ENVIRON LAND USE AND CON-
STRUCTION MEASURES. Airpart sponsors, with
agsistance Irom the Federal Government, seek com-
palibiity of atrport/aircrail operations with local land
use through coordination of airpert planning with local
govemmeant land use management, providing guid-
?nce as to the impact of the airpont, and land acquisi-
tion.

354, AIR POLLUTION AND CONTROL.

a. The Problem. The FAA has the role ol (1}
ansuring that facility emisstons are in compliance wilh
Environmental Protection Agency (EPA) standards
and that (2) ali chvil aircraft are cenificated and oper-
aled In compliance with EPA aircraft emission stand-
ards, The FAA also recognizes the potential of high

bk Sl e mett rm +

altiude pollution as Identified under the DOT Climatic
Impact Assessment Program (CIAP}. As a resull, FAA
has established the High Alfitude Pallution Program
{HAPP), which wili develop the quantitative inlorma-
tion necessary 1o tormulate appropriate Federal emis-
sion control policy.

b. Goals. The goals of the FAA ara;

—Ta [ulfill respansibllities under tha Clean Alr
Amendrnents.

—To comply with standards applicable to sfalionary
sources al FAA tacilities.

—To ensure that lederally assisled projects maet
the amendments,

—To issue regulations 1o enforce aircraft emission
standards.

c. Objeclives. To meet these goals, the FAA has

Its objectives:

~—To reduce volume of air pollution generated from
FAA stationary sources lo the lowsst level possi-
bla, consistent with dasign conslraints and opera-
tional requiramanis.

—To reduce low level air poliution generated by the
aircraft/airport system consistent with safaty, eco-
nomic reasonableness, and fechnical feasibility.

—Ta quantitalively determine the requirements for
raduced “rulse/allitude exhaust erissions and, in
conjunction with the EPA and the Internalionai
Civil Aviation Organization {(ICAQ)}, to ensure that,
il necessary, appropriate action is taken to avoid
environmental degradation.

d. Milestones, These publications have resulted to

date from the air poilution raduction program.

31214 FAA Advisory Circular (AC 91-41):
"Ground Operational Procedures for Air-
crafl Engine Emission Reductions and
Fusl Conservation”

Rule SFAR Part 27 and Amandemeni 1.
EPA Fual Venting Emission Standards:
and JTBD Smoke Slandards eflective
February 1, 1974. EPA Fuel Venting
Standards ellaclive January 1, 1975
initial Planning Documentation; High Al-
titude Pollution Program

FAA Order 6500.4: Implementation of
Exacutive Order 11507 and Qffice af
Mangement and Budget circular A-78
and A-81, covering the Prevention,
Control, Abalement, and Reporting of
Alr and Water Pollution at Federal Facili-
ties

1223174

6/16/75

6/30/75

355, FUTURE PROGRAMS.

a, Revisien of Procedures. Agency proceduras
will be ravised as necessary to refiect current Execu-
tive Orders and Office of Management and Budget
circufars congerning the prevention, control, abate-
ment and reporting of air and water pollution at federal
facilitles.

b. Emission Standards. FAA Is Implementing the
emission standards eslablished by EPA. These are
for the aircraft turbine engine classes—under 8,000
pounds thrust, 8,000 pounds thrust and over, the
JT3D and the JTBD--and for auxillary powsr units,
lurboprops and piston engines. {n the future, the FAA
will;

—Conduct engineering and development programs
to determine whather EPA slandards are tachni-
cally feasible and economically reasonable, and
ascartain their effact on aircraft safety.

—Encourage the developmant of international air-
cralt engire emission standards through the In-
ternaticnal Civil Avialion Organization.

—Compiete engineering and develoepment to pro-
vide emission measurement and analysis tech-
niques, 10 ensura accurate and reproducible re-
sults and also, lo determine the Increase, if any,
in emissions from aireraft turbine engines as time
in service accumulates,

—Detarmine what adfustments are raquired for ex-
Isting general avialion aircralt to mest EPA's
standards without compromising safety, and as-
certain major design changes to minimize piston
engine emissions,

—Issue regulations 1o ensure that wide-body air-
crafl engines moat smoke standards by January
1, 1876, Pratt and Whitney JT3D engines by
1978, and the remaining engine classes by 1979.

c. High Altitude Pollution. The FAA has estiab-

lished a High Alitude Pollution Program to resolve a
number of queslions in reqard to alrcrait pollulion at
high altitudes. (The program is structured as fllus-
trated in Figure 3-73. lls time {rame is shown in
Figure 3-74.) The stratospheric models will be the
means for determining, an a fast-time basis, the
affects of engine emissions (and changes in fuels) on
stralospheric chemical processes, Since the models
are in the development stage, some lield and )abora-
tory measurements wili be conducted in order to
improve the models. (Though FAA will not be the
principal source of support for work In these flelds, it
expocts to supplement ongoing efforts where appro-
priate, to provide answers lo specific aviation-related
questions.) Information developed from modals wilt ba
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combined with a realistic appraisal of air-trallic growth
lo provide the basis lor policy decisions in ragard to
the need for, timing of, and type of regulations for
engine emissions and fusls,

356, LAND USE COMPATIBILITY,

a. Introductlor. Even after all feasible noise reduc-
tion at the source is accomplished, |here may be
areas where airport/aircralt aperations are incompati-
ble with certain tand uses. A Jand use compatibility
program: will be directed toward achieving compatible
new development and construction in noise Impacted
areas around airports and toward removing or modify-
ing existing incompalible uses whenever possibla.

h. Goal. Tha goal of tha FAA is to develop land use
and construction managemant measures that will
make areas impacted by airport and alrcralt apera-
lions more compatible.

c. Objectives, To attain this goal, the FAA has as

its objectives:

—To develop measures that further reduce noise
impacts through land use and construclion meth-
ods afler aircralt noise abatement measures and
operationa! methods have been amployed.

—To advise responsible officials concerning thase
measures, to preven! future incompatibility and to
reduce present impacis.

~To integrate these measures inte iocat land use
conirals.

d. Milestone. So far, only one publication has
resulted from the program:
T122(75 Qutline of approach agency wil use in
development of land use compalibility
program.

357. LAND USE PROGRAMS. The stale-of-he-arl is
being examined 1o determine to what extent existing
methodologies, techniques, and criteria can be used
in an FAA program tn incorporate airporl consldera-
tions into local land use planning and regulation.
Deficiencies wit be supplemented by development of
additional malerial, where necessary. A comprehen-
sive program will be developed in caoperalion with the
public, including airport sponsors and local officials
responsible for jand use management. Tha time lrame
of the following elements of the program is shown in
Figure 3-75.

~—|dentify role of FAA in achieving compatible land
use and prepare appropriate agency guidelines,

—Inventary existing and potential measures lo re-
duce and pravent the Impact of aircraft noise.

77




8

—Develop criteria for land uses and building con-
struction lo achieve exteriar and interior compati-
bility with aircraft/airport environmental impacts,

—Develop guidance material for use by local gov-
ernmant.

—Develop FAA state and local government Inter-
face to implement guidance material.

~—Create awareness and coeperalion of tha general
public in achieving compatibility betwesn aircrafV/
airpart operations and the adjacant community,
Davalop a publc communication program to as-
sist FAA personnel in incorporating airport con-
siderations into focal land use conlrals.

The use of grant agreements and planning funds to
further land use planning and space usage has
proven fo be helpiui and will be continued. Program
costs attributable to environment are shown in Figure
3-78.

358, ENERGY PERSPECTIVE. Because of the po-
tential shortage and higher cosis of available energy
in the form of petroleum, the aviation community in
lhe United States, and indeed throughout the world,
today faces perhaps a greater threat to its continued
growth and economic health than has been posed by
any single factor In the past. The total dependonce of
the afrplane on jet fuel and gasoline has tied tha wel-
balng ol aviation diractly fo the vicissitudes of world
pelrateum supply and demand. Wilh meunting impact,
early symptoms of a worldwide energy shorlage are
being lelt and public realization that the patroleum
supply Is not limitless is beginning to take hald. In
moderate shoratage conditions, most fual allocation is
taken care of by the user himsell in the marketplace—
higher prices dictate luel use only for important travel,
Severe shortages call for stronger measures—alloca-
tion by regulation to assure equitable fuel availability
withaut imposing an intoterable economic burden on a
particular user group. Such measuras are not, how-
ever, the only answer to the problem, Vigorous efforts
to discover naw oll deposits may increase the supply,
and fuel conservation practices can decrease the
demand, Application of new technology and conser-
vation practices are the principal contributions the
aviation communily can make toward solution of the
energy problem,

a. Energy Consumpilon of the Avlation Indus-
try. Total consumption of petroleum in the United
States for ail uses has averaged about 17 million
barrals a day over the last three years. During this
period, the transporalion sactor has basn consuming
about 52 percent of total petroleum consumption,

Fiscal Year

LG8

Inventory Land Use Noise | mpact
Aftenuation Methods

Develop Criterla for Cornpatible Land
Uses Based on Exterior Nolse Levels

Develop Construction Criterla to
Achlave Interlor Noise Levels Based
on Exterlor Noise Exposure

Identify FAA Role In Achieving Com
-patible Land Use and |ssue Guidelines

Handbook on Alrport Consideratlons
in Land Use Management

FAA-State/Local Government |nterface

Public Communication Program |-

Flgure 3-75. Alrport Environs—Land Uses and Canstruction Measures

Domestic civil aviation jet fusl consumplion was ap-
proximately 535 thousand barrels per day in FY 1975
or about & percent of the tofal transporation share.
Aviation gasoline accounts for only 5 percent of civil
aviation fusl use. Delails on aviation fuel usage are
given in Tahble 3-76. These figures exclude military
and international air carrier juel consumption because
those aclivities are not airactly regulaled by the FAA
In terms relevant to energy conservation purpeses.

t. Trends, Costs of |et fuel have more than
doubled since mid-1973. Although there has been a
recen! laveling off, an upward trend is expected to
continug. A similar trend is indicated in the cost of
aviation gasaline. Despite the resultant rise in airline
ticket cost to the revenuse passenger, the lotal amount
of commercial air lravel has remained fairly stable
over the pas! three years. The normal two to four
percen! increase per year did not accur in 1975,
probably because of higher travel costs. A resumption
of tha annual increase can be expecied in 1976 or
1977 if fuel costs stabilize.

c. Focus, The active role of the aviation community
In meeting national energy goals lies primarily in the
conservation of fuel—jat fuel and aviation gasoline.
Enorgy conservation shouid not, however, become an
end in itself, Carried too far, energy conservation
could be counter-productive by causing economic
dislocation in aviation and relatad industries. A
grounded aircraft may represent a signilicant contribu-
tion to an energy consarvation program, but it would
also represant a loss in investment, functional utility—
and, in many cases—ol Jobs. The desirabllity of
attaining one objective may be nullifisd by disadvanta-
gacus results in related economic areas. The focus of
possible solutions must be on aviation doing its job
more efficiently, not on aviation doing a lesser job. Air
travel is by far the most used mode for intercity trips
over 200 mile by common carriers, and the time
saving advantages ensura ils daminance in medium
and long dislance travel well into the future.




Figure 3-76.
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359. FUEL CONSERVATION PROGHAMS IN FAA.
The FAA recognized that prompt action in energy
conservation was required belore the onset of the
anergy crisis in late 1973. The agency stressed the
impartance of the fusl problem as a major issue in its
National Avialion Systam (NAS) Policy Summary,
published in March 1972, It warned at that time that
mere energy-eificient propulsion systems naeded fo
be developed il air transportation was not to be
seriously constrained. The FAA Administrator acted
promptly to meet impending energy problems and con-
vened a major and unique Consullalive Planning Con-
terence in October 1973, The thema of that conference
was: “The Energy Outlook for Aviation,” and focused
on the following issues:
-=A review of the aenergy outlook for the United
States to indicate clearly the seriousness ol the
current and projected situation.

-~The Impact of anticipated mandatory fuel alloca-
lions and their effect on the aviation community.

—Actions 1o deal with fusl shortages.

The most important result of the conference was 1o
develop a series of steps that could be taken immedi-
ately by the FAA and all segments of aviafion users to
conserve fual,

a, FAA Seven-Point Conservation Program. In
response to the President's fuel allocation program to
deal with {he oil embargo, the FAA created a high-
priority program in coordination with industry lo de-
velop energy conservation measures in three phases:
Shor-Term actions fo ba implemented 90 days from
the Prasident's fuel allocation announcement; Inter-
mediate-tarm actions to be implemented during a 3-
yaar period (1974-1976} and Lang-Term FAA aclions
to increase aviation fuel efficiency to be implementad
during the paricd 1977-1982, In addition, the Admin-
istrator called for programs to conserve direct enargy
use by the FAA itsell. The FAA's energy program goal

Is to reduce aviation-elated energy consumption to
the maximum passible extent. The first phase of the
FAA program praduced a seven-point jet fuel conser-
vation plan designed to save up lo 20,000 barrels of
tue! per day. This is almost 4 percent the jet fuel con.
sumed daily by civil aviation. The FAA implemented the
plan on November 20, 1973, after an intense four-day
affort to sel up the program. The seven- point plan,
which has since been refined and improved, is still in
active use preducing enargy savings. The plan, sum-
marized in Figure 3-77, includes the following aclions:

(1) Revised gate-hold procedures. The objective
of the revised gate-hold procedures is to eliminate
nonproductive fuel use by holding aircraft at the
airport loading gate with engines off when depariure
delays excead b minules, Ralher than burning up fuel
in a queue wailing al the end of the runway, air Iraffic

Figure 3-77. FAA 7-Pgint Jet Fuel
Conservation Program
(Bayrels per day)

control clears these aircrall to taxi for depariure with
minimal delay for actual take-ofi when their place in
the gueue would have reached the lop of the list. The
priar criterion lor use of gale-hold procedures was 15
minute delays. This was reduced to 5 minutes specifi-
cally to conserve fuel, This change in FAA procedurs
produces an estimated energy savings lotaling 2,500
barrels of fuel per day,

{2) Revised flow control procedures, The pur
pose of flow contral is to avoid airborne congaestion
and rosuiting fuet inefficiency by matehing airborne
traffic demand as closely as possible to airport capac-
ity. Prior to this energy conservation change in proce-
dures, aircrafl were held circling over the destination
airport or delayed enroute when the number of alrcraft
exceeded the capacily of the airport to receive them.
With the necessity for energy conservation, this fuel-
inefficient procedure has been changed. During such
congesled conditions, aircraft are now held on the
ground at the departure airpont. This change in proce-
dures reduces airborne delay by 25 percent or more
and produces a fuel savings of 2,800 barrels per day.

{3) Optimum Cruise. A moderale reduction in air-
speed while cruising produces a reduction in overall
fuel burned for the same distance. In order to take
advantage ol svery possible method 1o increase fuel
afliciency, the FAA promoted greater use of this
conservation procedere by Ihe airlines, The airines
readily cooperated and the immediate fuel saved
through this procedute is estimated at 400 barrels per
day,

{4) Revised air traffic control procedures, With
the requirernent to idantify all possible FAA actions 1o
conserve energy, all air traffic control procedures
warg resxamined for any avenues lo save fuel. Three
broad opportunily areas were found and immediate
changes in policy were made by FAA managemsnt to
amphasize fuel conservation. Instructions were given
to all air traffic controllers to eflect these fuel savings
by allowing aircraft to cperate at higher altitudes
where they burn less fusl during periods of alrport
congaestion, by assigning cruise allitudas best suited
to fuel elficiency, and by minimizing circuilous rout-
ings. Wheraver possible and consistent with safely
these procedural measures are used. This combina-
lion of measures contributes substantially to in-
creased [uel efficiency and produces energy savings
astimated to total up o 3,800 barrels per day.

{5} Taxling alreraft with fewer englnes. This
procedure was introduced with the dual purpass of
conserving fuel and reducing engine emission pollu-
tion in the terminal area. After exiensive FAA testing
of procedures at Attanla, Georgia, in cooperation with
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lhe Environmental Protection Agency, the Air Trans-
port Association, and the Air Line pilols Association,
the FAA Administrator strongly urged that airlines
praclice the following fuol conservation measures
when taxiing after fanding: Four-engine jetl aircraft
should shut down ane or iwo engines and threa-
engine jet alrcraft should shut down ona engine. This
consarvation action is estimated to produce continu-
Ing fuel savings totaling 6,000 barrels per day.

(6) Use of alrcraft simulators. Another area of
opportunity for FAA to increase fuel savings was the
use of airerafl simulaters for plot training and evalua-
tion. Aftar determining that salfety would in fac! be
anhanced, the agency amended Faderal Avialion
Regulations 61 and 121 authorizing increased use of
simulation rather than actual airciafi flights for training
and gvalualion purposes. These substantial savings in
jet fuet are estimated at 3,300 barrels per day.

{7) Airpont development. The FAA investigated

improvement in runways and taxiways to reduce delay
and taxi distance and thus produce tangible fuel
savings. Cerain projects were identified with the
potential for complstion within 90 days and ware
encouraged during the initial phase of the seven-paint
program. The agency has continually encouraged
airport owners to accelerale construclion of such
improvemants. The immediate actions taken during
the 90-day period continue to produce significant fuel
savings amounting to 1,200 barrsls daily,
Following up on these actions, the FAA Administrator
reemphasized the agency's commitment to full and
continuing energy conservation elforts when he urged
all alr traific controt specialisls lo individually suppori
the Prasident's carmpaign to conserve fugl. This policy
direction was further emphasized In detailed guidance
by all levels of FAA management on specific proce-
dures to be used to maximize fuel conservation,
consistant with the need for continuing high levels ol
safety.

b. Follow-on Alternatives. The FAA is commitied
to a strong continuing effort to search cut all possible
techniques for conserving fuel, The Short-Temm pro-
gram was not a one-time, limited effont. The saven-
point plan was intended to be a continuing effort and
is continually refined for increased fuel elficiency. In
addition, Intermediate-term alternatives are belng de-
veloped and investigated. All new allernatives that
show an economic potential for fuel savings are
implemented as soon as practicable. The fuel conser-
vation alternatives investigated to date include the fol-
lowing:

{1) Alrcralt towing. The use of fugs ta tow aircraft
1o and from the airport runways was investigated, An

extensive analysis was conducted for the top 20 air
carrler airparts. The analysis considered the options
ol towing arriving and departing aircraft, and towing
depariing aircraft only, The analysis indicated a maxi-
mum fuel savings of over 6,000 barrels a day might
be realized, but It was not economically feasihle
unless the price of fuel increased by at least 150-200
parcent over 1974 prices. In addition, a number of
operalional problems would have to be overcome
before any towing procedure could be implemanted.

(2) improvement of major airport landing sys«
tems. In its efforts to conserve energy, the FAA early
Identified tha possible fuel savings from installing
additional or improved landing systems. These sys-
tems would permit aircraft to tand during the periods
of weather caonsiderably more adverse than allowed at
many airports with the present systems. A compra-
hensive analysis determined that Ihis additional in-
strumentation would canserve only abgut 1,400 bar-
rels of luel per day, The cost of providing the addi-
tional capability at 36 major aimpors, however, was
estimated at $27 million lor the Federal Governmant
and $425 million for air carriers to equip the 1,700
aircraft needed lo achieve that level of fuel savings. In
light of this high cost, this project has not been
implemented.

{3) Additional/imaroved runway exits. Another
oppoertunity area is in additional or improved runway
exits. By providing more direct routing between the
tarminal building and the runway considerable fue!
savings could be produced. FAA analyzed the poten-
tial for such fuel savings at three locations in FY 1974,
At San Francisco, Chicago O'Hare and Newark air-
ports the analysis showed polential for saving about
5,000 minuies of aireralt delay and over 1,000 barrels
of fuel per day. By continuing to stress these fuel
consarvation measures at other airporis since that
lime, a much higher level of conservation has baen
promoled by the agency.

(4) Optimum jet alrcralt descent profile. Prema-
ture descent and |level-off at lower altifudes whare fusl
consumption is high wastes fuet. The diffarence In fuel
consumption batween a conlinucus descent and one
taken in three stages is ahout 2 barrels of fus! for a
Bosing 727 alreraft during each landing. Based an
average lraffic activity this revised procedurs pro-
duces fuel savings estimated at 6,000 fo 8,000 barrels
par day., The procedure was authorized by FAA In
1973 and has since been refined for even greater fuel
afficiency through jaint effarts with the airine industry.

{5) Reduced runway spacing. Until it became a
necessity to pursue avery possible technique for con-
serving energy, 5,000 feot had been the minimum

spacing authorized by FAA belween runways where
simullaneous approaches to airporls were made by
aircralt using instrumenl guidance. Several airpors
had closer paratlel runways which could not therelore
bg used in this way. This restriction inhibited maxi-
mum fuel elficiency, FAA immediately conducted &
comprehensive analysis of those siluations with the
abjeclive ol reducing the minimum spacing to parmit
increased operalions and conserve fuel, The analysis
concluded that {he minimum spacing could be re-
duced safely to 4,300 faal. FAA promptly revised the
standard and provided simultaneous approach capa-
bility to six additional airports. The potontial for even
more fuel savings is high if additional runways are
constructed at those high frallic airperts that can
accommaodate them.

c. Continuing FAA Efforts. In its continuing effort
to identify and devetop new opportunities fo conserve
fuel, the FAA has examined the following areas and
taken the actions Iindicaled. These are naw eiforts
identilied since the Short and Intermediate Term pro-
grams were implemented in late 1973:

(1) Revised climb and descent procedures, In
the interest of improving fuel elficiency the FAA au-
thorized new climb and descent procedures on July
31, 1975. To enhance fuel efficiency, aircrali opera-
lors desire to use cptimal climb and descent proliles
for their paricular aircralt to the maximum extent
possible. Pursuing this objeclive beyond the original
saven-point plan adjustments, the FAA promoted
ptlot/eontroller forums In coardination with the Air
Transport Assaciation to fine-tune the earlier optimum
descent prolile procedure. In addition, air traffic con-
frol procedures were formally changed to authorize
pilots to climb or descenl with maximum flexibility for
purposes of fuel conservation.

{2} Fuel Advisory Departure(FAD) procedures.
The FAA also has agressively pursued addilional fuel
savings as a follow-on efiort to Ihe earlier revised flow
control procedures. Extensivae coordination with the
aintines improved and further refined tha technigues
involved, The resulling new FAD procedures were
given a real-time test for 6 hours In January 1976 at
Chicago O'Hare; the fuel savings ware exiraordinarily
promising, Because some aitlines elected to hold on
the ground at their depaniure paint, they were allowed
to proceed through the system with minimal further
delay, thus eliminating the waste of fuel which would
have been incurred in aitborne holding. This one
limited 6-hour tes! produced direct savings of almost
4,000 barrels of {uel for the 122 aircraft thai hatd on
the ground. Subslantially greater fuel savings were
realized on a system-wide basis as a result of the




FAD procedure. Further tests of this proposed new
procedure are scheduled to assess its full feasibility
on a broad secala.

{3) Runway capacity concepts. The FAA has
developed runway capacity concepts {o evaluate air
traffic contrel performance at 16 highest density air-
ports, These concepts provide a comparison batween
actual and maximum operations, When signilicant
deviation is noted FAA acts immediately lo improve
the oparation. In this way, FAA assuras that excessive
fuel Is not used through overestimates of airport
capacily and (he resuiting increase of aircraft delay,
Concepts for eight additianal airports are already
being developed.

(4) Airport improvement program. Another signil-
icant fuel conservation benefit is being produced
through joint FAA-industry cooperation in Ihe area of
airport improvement, In June 1974, the FAA, in coop-
aration with the Air Transpon Asseciation, major air-
lines, airport operators and others, initialed a high-
level working group for identifying and implementing
capacity improvements at specific high tralffic airpons.
This effort was an outgrowth of an FAA study of eight
airports requasted from the FAA engineering and
development program. Task forces are hard at work
producing results at O'Hare, New York, Denver, Los
Angeles, and Atlanta at this time, Detailed studies
using the latest computer techniques to analyze delay
and allematives lor capacity improvemen! action are
baing conducted. This eifort will pave the way for
further impravements that can be implemented on a
priosity basis to attain the greatest benefit in conserv-
ing fuel.

(5) Approach light systems, As an innovative and
eflective means lo reduce aviation-relaled energy
usa, the FAA has taken action to save electrical
energy in airport approach light systems, In the past,
airield lighting systems were not engineered for maxi-
mized snergy conservation, but rather for optimal
instaltation cost. This policy was changed by FAA to
conserve the maximum energy possible. For this
purpese two innovaliens have been devaloped by the
FAA. Firsi, pilols approaching an airport can activate
the approach lights at locations which do nol have
mannad air traific coverage during the hours of dark-
ness. The pilat simply keys the transmitter of the radio
to turn the lights on. A liming switch on the ground
turns the lights oll after a period of 15 minutes, The
potential saving from madilicalion of 145 siles during
FY 1976 and approximately 200 locations in FY 1977
is estimaled at 8.3 million KWH. This is equivalent to
4,700 barrels of fusl saved annually,

The second means ol savings in electrical energy is
being attained through rewiring approach light sys-
tems. The past policy to wire Ihase systems 1o provide
a maximum numbat of lights regardlass of the
woalher condilions is no langer an accepiable use of
anergy. The rewiring allows partial operation of the
approach lighting system depanding on current
weather conditions is no longer an acceptable use of
energy. The rewiring allows partial operation of the
approach lighting system depending on current
approximately 14 milion KWH appear possible. This
ts cquivalent 1o 8,000 barrols of fuol saved annually.

d. Long Range Prospects. Salety reguirements,
increased cost and alher factors do constrain efforts
lo maximize energy elficiency. Some improvemnents in
anergy managemont will have to await technological
developments such as fuel efficient aircrall propulsion
systems and aerodynamic design concepts, and inex-
pensive, long-ife electronic components. Oiher na-
tional interests such as environmental enhancement
will also serve to limi some avenuas for increased
energy efficiency, particularly in the area of airspace
management around major airports. In all cases thare
is the compeliing requirement that satety remain the
primary objeclive in our National Airspace System,

a. Summary ol FAA Ettort. The FAA, working
closely wilth the avialion industry, bas pursued an
innovativa and comprehensive program lo conserve
fuel in the operation of tha Nation's airpart and airway
systam. A keystone in the area of longer-range tech-
nological selutions is the development of the Up-
graded Third Genaration Air Traffic Control System.
To fulty tap the opportunities that will develop through
technological progress the FAA is davising a compre-
hensive long-range slralegy 'o enhance ihe overall
afficiency of energy use in the National Aviation
Syslem. The principal techniques involve reducing or
avoiding delay in the airpon terminal airspace, in-

Figure 78, Program Cosls Attributable to Environment

craasing electrical energy efliciency al FAA (acililies,
and heightened aggressive promotion of energy con-
servation in operating procedures employed by sys-
tem usars. While the greatest measures of success
are achiavable through actions of aircralt operators,
the FAA has refocused its long-range plans and
davelopment programs to capitalize on ensrgy alter-
natives consistant with salaty abjeclives.

360, ENERGY POLICY AND CONSERVATION ACT
(1975).

a. Objective. The Energy Policy and Conservation
Act (P.L. 94-163). signed inta law by the President an
December 22, 1975, sets forth major new policy
directions to American industry and all levels of gov-
ernment on canserving domestic supplies and pro-
moting the more efficiont use of energy resources,
The Acl sets energy conservation targets for broad
categories of industry and all forms of transporation.
In the case of aviation, a ten percent increase in
energy efficiency, in relation to 1972 levals, is the
goal.

b. Progress and Response. To delermine lhe
progress already made, Congress required in Section
382(a)(1) of the Act that the Federal Aviation Adminis-
tration, and olher Federal requlatory agencies, reper
to the Congress on the successes already achieved in
anargy conservation programs since October 1973,
Thae FAA has responded to that requirement and has
established task forces to define future ensergy con-
sarvation offorts. One of these task forces will work
with industry in planning for additional enargy conser-
vation in line with the ten percent goal referenced
above. Another task force will review Jaws and regula-
tions administered by FAA 1o detarmine whether or
not thay permit or induce inefficient use of energy.
Finalty, the FAA will in certain cases, include an
energy impact statemant in major regutatory actions.

{PLAN (Diollars in Milllans) £ ..~ "
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APPENDICES

Appendix A, E, and D Funding Summary
Engineering and Development Program Plan

PLAN (In milliona of dollara) © Totaol
1977 1978 1879 . 1960 . 1081 1982-88 1077-66
01 System - - 47 87 - 81 100 134 1248 1707
02 Radar - - 1.1 10 08 — =T 28
_ 03 'Beacon/DABS-IPC 1.0 144 a0 - &0 - 40 . 128 . 852
. 04 Navigation 0.9 35 85 30 a0 100 - 238~
05 Alrborne Soparation Assurance 25 23 a7 0.5 0.5 20 85,
06 Communications . 1.0 25 3.0 7.2 75 220 432
07 Approach and Landing Systems “17.0 s 130 70 . 34 123 . 583
08 Alrpart/Airside ) 48 39 4.2 51 51 16.2 ' 4237
. 08 Alrporylandside - 03 05 1.0 .0 30 o B8
. 10 Qcoanic : - - - 1.0 13 - 88 5788 -
11, ATC System Commang Canler Au- : o
tomatian ‘ 0.8 05 05 " 1.0 - 10 80 - '88. -
12 En Roula Controf B5 111 1.0 10 1.0 475071004000
13 Flight Service Station (FS5) 49 46 50 ~ 50 50 B850 . 340 .
14 TerminalfTower Control 85 85 100 100 100  465-. . 945
15 Weather - 3.2 4.0 4.0 4.0 49 170 362
* 18 Tachinology 1.0 0.2 05 21 a0 &80 618
.17 Satollites (1} 59 - - — - 227 288 .
18 Alrcraft Safety - : 43 . 70 7.0 62, 55 278 57,6
19 Aviation Madicine a7 43 . 38 a8 40 199 - 398 .
20 Environment 7.0 84 84 B4 84 420 0 - B2e
‘21 Support ‘ 85 - - 05 10 . 85 . 15
Program Total. 80,1 933 £33 926 9.8 5147 0757
R, E&D (Trust Fund) 787 750 750 750 750 4305  807.2
F, E&D (QGeneral Fund) 13.4 18,3 183 175 188  B4.2 168.5
. Total Funding - ' po.t 933 933 a5 018 5147 O7BT
. {1} Currant planning estimataes for the Aerosat program ara as (ollowa: . . : S
_-Fiscnl Year - | 78 . 79 B B} 82-p8 - -78-88.
Dallars in Millons 26,4 28,6 222 . 252 as? 1411

These amounts are not projectad in the activity totals at this time as the praclse requirements for the Aocrosat
program are subject to carlain lease and contract negotiations, Howevar, such amounts as are required to |
maet commitments rolating to the program will be sought as part of FAA's E&D funding requirements in the -
regular budget process. - . o



Appendix B, F&E Funding Summary *

) PLAN (in milione of dollare) PLAN {in millians of dallars)
. . FY . TOTAL FY TOTAL
A PROGRAM 97T 19TR 1878 1900 1081 1002-80 1978-00 FROGAAM 1917 1078 1070 1680 1901 1902-08 1970-O0
EN ROUTE CONTROL, FACII.I?IEB"
Long Range Padar : 23 220 85 150 E0 1000 1728 * Off-Shoia Navigalion System
H Elllbllnh A'I‘CHBB ) . LowiMedium Freguancy Faciiliss 22 1.5 - 1.0 = - 47
: 8- Discrete .ldomn chn Bvs. .
Automation 17 R 4 160 80 . 89 8.0 750 1227 TOTAL 145 180 258 180 228 100.0 10Wis -
(222 80 17.0 180 160 70.0 158.2
LANDING AIDS
472 MO L M5 - IN0 360 2450 4837 ILS/MLS 238 12.0 278 JT2 252 155.0  2B1.1
& Eatablsh ILS/MLS :
B * improve ILSIMALS
3.6 {60 150 200 280 1540 2585 * Add DME 1o ILS
o.wmummnu&'mm ll " LI . & Provide Siant Visibility Range
I!lwlmmplm Visuat Aida . ne 160 1568 77 154 300 . 1056
1 L s Estabiish REIL .
T & Exlabhehvimprove VASI
0 20 150 - 01,8 & Egiablieh Load:in Uﬂhll {LDINY
. - & Esiaivish MALS
& Halrohl ight siructurus with frangls
.. blalowsts A )
‘Wake Vortex ano Wind Shoar -_— 6.0 50 20 25 160 5
. Bubeyeiom : . . & Provide Aitcralt Vorax Advisory .
CGRWTMFINIUII 0 - 380 30 N0 20 42 - System (VAS) :
0 # Provide Wake Votlex Avocidance
LTA0 TAD 6T0 4020 . TA2 SysIam {WVAS)
- + Improve WYASIVAS
- & Provide Wind Shear Detection
207 #12. 45 90 - 24837
BS ... 80 ° AQ 180 07z TOTAL 388 340 404 409 M 2120 412
AR LE- T 1.5 250 8.7 SYSTEM SUFPORT . .
3.8 s a7 250, 454 [Housing, Ulililies and Misc. . 219 12.5 1.0 100 120 700 1424
" n Aircraft and Relaied Equip, 07 80 74 1.8 a7 350 50.4
AB2 M5 807 110 M7 [Developmani, Test and Evaiuatinn (NA-
- FEC) a0 50 B0 S50 50 250 48D
coeBs 150 225 1000 . 19048 TOTAL 6 285 224 166 107 130.0 - HQ8 -
FAE TOTAL 2208 %00 2800 2500 2002 12500 24700
b F el urpo nm'lrnplwud lwulm m laduaud for which implamentation decisions have nat been mads.
L"fmoni'y’maj&nmmmﬂinnmm AR
Appendix C
Operatlons Funding Summary
R PALAN {Iv miilons of dallars)
‘ ACTVITY 1977 19T {079 10 16l 1003-80 1477-00
Alr Trame 7454 mes 8813 g 2200 40193 B,1845
"Alrways Faciitias 3020 4078 . 4154 4245 4378 22758 4,3424
“Jrslnliation and Materisl 1482 18,8 1728 1818 190.2 g9 18458
“Flight Standards 1400 160.0 167.0 1725 1708 9288 11,7858
‘Medical .. . - B2 8.9 10.1 10.3 10.8 4.1 1042
Davalopmant Ditectlon a2 7.4 7.6 rr .8 398 1865
Almois ' 188 208 208 213 216 1102 21131
:Conlrlized Training - 2.0 11 68.4 89.0 898 4580 BB43
.Dirgetion, Slalt and Suppon 1468 183.0 1931 201.7 2108 11,0751 20105
"7 Taiml (0176 1,0550 19387 2010.5 2,000.8 10,0500 204174




Summary

Today we face the challenge of continuing and fos-
tering aviation growth as an integral part of Ihe Nation's
transportation systern, We are committed fo meeting
this challenge threugh consultative parinership with
the aviation community, This partnership already is
represented In this document through tha inclusion of
comments and suggestlons relating to past edilions of
tha plan, through information which has been ax-
changed betwesn the Federal Aviation Administration
and its constituency at the annual Avlation Reviaw
Conlerence and from the resulis of numarous consulta-
tive planning conferences and listening sessions. The
plan pericdically will be revised to accommodate
changing conditions and new requirements, All parties
Interasted In aviation are invited to parlicipate in these
madificalions.

ZA. Mk

F. A. MEISTER
Associate Administratar for Policy
Development and Review {Acting)

e O




