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PRETACE

The Nolse Control Act of 1972 (Public Law 92-574) directs the Environmental
Protection Agency (EPA) to study the adequacy of current and planned regulatory aetion
taken by the Federal Aviation Administration (FAA) in the exercise of FAA authority to
abate and control aireraft/airport noise. The study is to be conducterd in consultution
with approprinte Federal, state and local ageneles and interested persons. Further,
this study is to include consideration of additional Federal and state authorities and
measures avallable to afrports and local governments in controlling aircraflt nolse. The
resulting report is to be submitted to Congress on or before July 27, 1973.

The governing provision of the 1972 Act states:

"Sec. 7(a), The Administrator, after consultation with appropriate Federnl, state,

and loeal agenecies and interested persons, shall conduet a study of the (1) adequacy
of Federnl Aviation Administration flight and operational nolse controls; (2) adequacy
! of nolse emission standards on new and exdsting aircraft, together with recommenda-
tions on the retrofitting and phnseout of exiating airerafty (3) impllcations of fdenti-
fylng and achieving levels of cumulative nolse exposure around afrports; and {4)
ndditional measures available to airport operators and loeal governments to control
: alreraft nofse. He shall report on such study to the Committee on Interstate and
Foreign Commerce of the House of Representatives and the Committees on Commerce
: - and Public Works of the Senate within nine months after the date of the ensctment of
" this act. ™ '

Under Sectlon 7(c) of the Act, not earlier than the date of submiasion of the report to

Congress, the Environmental Protection Agency is to:

“Submit to the Federal Aviation Administration proposed regulations to provide such
control and abatement of airernft noise and sonie boom (including control and abate-
ment through the exercise of any of the FAA's regulatory authority aver air commerce
or transportation or over aireraft or airport operations) as EPA determines is
necessary to proteet the public health and welfare, "

. The study to develop the Section 7(n) report was earried cut through a purticipatory
i and consultive process involving a task force. That task force was made up of six task
groups. The functions of these six task greups were to:

V-iii



1. Consider legal and institutional aspects of aireralt and airport noise and the
apportionment of authority between Federal, state, and local governments.

2, Consider aireraft and airport operations Including monitoring, enforcement,
safety, and costs,

3. Consider the characterization of the impact of airpert community noise and to
develop a cumulative noise exposure measure.

4, TIdentify noise source abatement technology, including vetrofit, and to conduct
cost analyses.

5. Review and analyze present and planned FAA noise regulatory nctions and their
consequences regarding alreraft and airport operntions.

6. Conslder military aircrait and airport noise and opportunities for reduction of
such noise without inhibition of military missions.

The membership of the task force was enlisted by sending letters of invitation to a
sampling of organizations intended to constitute a representation of the various sectors
of interest. These organizations included other Federal agencies; organizations repre~
senting state and local governments, environmental and consumer nction groups,
professional societies, pllots, air trafiic contvollers, afrport proprietors, alrlines,
users of general aviation aircraft, and aircraft manufaeturers. In nddition to the invita-
tion letters, a press release was distributed coneerning the study, and additional persons
or organizations expressing interest were included into the task force. Written inputs
from others, including all citizen noise complaint letters received over the period of the
study, were called to the attention of appropriate task group leaders and placed in the
public master file for reference.

This report presents the results of the Task Group 5 effort devoted to the investi-
gation of existing and proposed regulutory actions. It also provides a basis for addi-
tional regulations us required by Public Law 92-574.

The membership of Task Group & was made up of representatives of the Federal
Government, airport operators, airlines, airframe manufncturers, general aviation,
and environmental groups. The tagk group met six times in Washington, D.C,, during
the period February 15, 1973 to June 22, 1973. Thoe members presented information
pertinent to the problem of airport noise, presented comments on information supplied
by other members, generally discussed the problem and possible solutions, and
reviewed and commented on draft reports. EPA requested that all data submiited be

V-iy
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in writing; all documents received are listed under References and Bibliography and
are available for inspection in the Airport/Aircraft Study files.

Reference to n specifie item in the listing Is made by providing the page number
and the group acquisition number of the item belng referenced. For example, Refer-
ence 4. 1-66 refers to the document numbered 56 on page 4. 1 of the References.
Position papers of the task group members are included in Appendix A,

The conclusions and recommendntions of this report are the responsibility of the
Chairman and are based on the information supplied by task group members and
other sources and on consideration of the public health and welfare. The diificult and
controversial subjects of the task group assignment precluded complete agreement
among task group members. EPA sincerely appreciates the wholchearted efforts that
the task group members have put forth, without which this report could not have been

prepared,
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SECTION V-1

INTRODUCTION AND BACKGROUND

The results of the Task Group 2 and 4 studies elearly indicale that the current
technology is exceptionally comprehensive and capable of being translated into fensible
hardware and flight procedures that would significantly decrense aireraft noise expo~
sure. However, the available technology will not be thoroughly implemented by the
manufacturers and operators until they have the necessary incentives, Noise control
has been applied over the past 10 years, but essentinlly only to the extent of prevent-
ing the escalation of noise. Much more is needed and can be obtained by hardware
and flight operating procedures that are safe and technically practical, and may well
be economically reasonable if the costs are shared equitably by the responsible mem-
bers of the aviation community, the flying public, the noise exposed public, and the
taxpayer. All of these olements will benefit in various ways from a less noisy civil

aviation system, and likewise, will suffer from a severaly limited one.

Regulations are probably the most effective nnd reliable technique for exploiting
the state of the art of noise control at the souree (engine and nirframe designh and
modification), at the path (flight operating procedures), and the receiver (airport
operating procedures; curfews, restrictions, compatible land use, ete,). However,
to reach an optimum balance of noise control and civil aercnautics viability, the reg-

ulations must be wisely constructed and enforced.

The purpose of this report is to examine the existing and proposed Federal
Aviation Administration (FAA) regulations and to consider their effectiveness in furn-
ishing protection to the public health and welfare and to consider whether they
adequately exploit the available technology. This report begins with a review of the
legislative hlatory of nolse control and briefly identifies the regulatory status of the

TAA and relevant nolse control actions of several state and loeal autﬁorities.

V-1-1
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The relationships belween technology, health and welfare, and regulations are
discussed in Section V=2, The results of Task Group 3 are Introduced in n qualitative
manner and are shown to be necessary in the development of a practical concept for
optimizing costs in the protection of the public health and welfare [rom aireraft noise

and sonic boom.

The FAA regulatory and proposed actions are reviewed in considerable depth in
Section V=3, and various noise control actions of state and local authorities and the
industry are reviewed in Section V-4, The actions are examined in respect to their
effectiveness; whether the existing regulations should be medified and whether the

proposed actions should be implemented in some form.

A three part plan for the development and implementation of aircraflt noise regu-
lations i{s presented {n Section V-5. The plan is designed to permit EPA, FAA, and
the airport authorities te work together in a manner that optimally utilizes their
special interests and expertise. ‘The objective is to provide incentive to implement

all noise cuntrol options to the maximum extent feasible and to control the residual

noise by compatible land use measures,

General recommendations are presented in Section V-6 for immediate and future
FAA and other Federal action. Detailed regulatory proposuls will be prepared for the

FAA after completion of the report.

LEGISLATIVE EVOLUTION AND DEVELOPMENT

PUBLIC LAW 85-~728

The IFederal Aviation Act of 1958 (Public Law 85-726) created "...a TFederal
Aviation Agency, lo provide for the regulalion and promotion of eivil aviation in such
manner as to best foster its development and safety, and to provide for the safe and
efficient use of the airspace by both civil and military aiveraft, and lor other purposes.
The TFAA, ther.-afore, was created to ensure that civil aviation would be a viable and
safe national nsset. The Act did not recognize that eivil aviation could have any detri-

mental effects on the publie except to be unsafe or uneconomical,

V-1-2
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VOLUNTARY ACTIONS

Serious consideration by the aviation communily was not given to the control of
alreraft noise by regulalion until the rapld growth of air commerce in the early 1960's
signilicantly increased community noise exposure near major nirports. Tolerance of
the noise was atrained {o the point that large segments of the public objected Lo the
expansion of existing airports or the development of new airports. The aviation com-
munity was coneerned that airoraft noise, unless it was reduced or effcctively
controlled, would serfously inhibit the development of new airports necessary to pro-
vide badly needed capacity and that air commerce would not realize its full potential

of public and private service.

In October 1965, at the request of the President, the Office of Science and Tech-
nology sponsored a symposium on the aircraft noise problem, the results of which are
presented in Reference 12. 1-249, This reference souree is commonly referred to as
the "Green Book.' Inhis transportation message of Mareh 2, 1966, the Presidenl
direeted that n concerted eifort be undertaken by the Federal Government to combat
the growing problem of jet nireraft neise in the vicinity of airports. In response, the
Offlce of Science and Technology, in cooperation with the FAA, the National Aerconau-
tics and Space Administration, and the Department of Housing and Urban Development,
Initinted an Alrcraft Noise Alleviation Program. The program was based on imple-

menting specifiec recommendations contained in the Green Book,

Three govermmental committees were established to provide guidance, industry

advice, and the meuns of ensuring interageney cooperation and coordination:
1. The Policy Committee, composed of participating Federal ngency and depart-
ment heads.

2, The Program Evaluation and Development Committee (PEDC), eompoesed of
working level members of organizations represented on the Policy Committee,
representatives of various aireraft industry organizations, and individual

airceraft nolse experts participating in an advisory capacity.

V-1-3
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3. The Management Committee, composed of working level representatives of
participaling Federal agencies responsihle for the day-to~day conduet and

coordination of the program.

One of the recommendations of the Green Bock that was emphasized and expanded
by the PEDC in Reference 12. 1-106 was that certificetion of aireraft for noise was
eritical to the solution of the problem. This view was endorsed by the London Con-
ference (12,1-250), and appropriate legislation (which ultimately led to Public Law
90-411) was introduced by the Administration to grant FAA such authority. In
September 1966, the FAA Assocliate Administrator for Development forwarded to
industry for comment a concapt of noise certification (8, 4-251), commonly known as the
YBlatt letter.' As a result of Industry comments on the Blatt letter, and efforts of ad
hee working groups, the concept was refined through a series of drafts, the last of

which (sixth revision) was drafted in February 1968, (8.5-252).

In May 1967, aseries of tripartite meetings was initiated between representatives
of the FAA, the United Kingdom, and France in an attempt te define a mutually accept-
able noise certification concept for subsonic aireralt. The goal was to develop a plan
of international agreement which could result in the adoption of an essentinlly identical
nircraft noise certification rulo in the three countries, The objective included eventual
International Civil Aviation Organization (ICAQ) adoption and international acceptance.
In December 1867, ICAO (12.1-263) indicated its interest in establishing international
standards for aircraft noise certification and directed nircraft manufacturing nations

to keep ICAO informed as to thelr progress in developing noise standards.

In October 1967, discussions by the Director of the FAA Office of Noise Abatement
(8.5-254) on the advantages and disadvantages of a number of noise certification concepts
were ferwarded to industry for comment. Industry responded (13.1-255) with a number
of suggestions and, ns a result, an informal government/industry task force was s~
tablished to further explore the problems and to recommend the mosat practical con-

cept of a noise certifleation rule.

V-1-4
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Tripartite discugaions in May 19068, developed o concept that adopted effective
percetved noise level (EPNL) {n units of EPNdB as the measure of subjeclive re-
sponse. Also, three points of measurement (approsch, tokeoff and sideline) were

established at which specified noise limits should be met.

In a July 1968 briefing, industry proposed a variation of the same three-point
concept nnd made a strong recommendation for uging maximum Percelved Noise Level
(PNL) in units of PNdB as the measure of subjective response. After considering and
modifying the industry proposals, the FAA issued a Notice of Proposed Rule Making
(NPRM) 69-1 (14, 2-256) to fulfill the requirements established by the then recently
passed Public Law 90-411. The plan of the NPRM was basically that of the tripartite
agreement, with modifications to incorporate certain parts of industry proposals or

to accommodate valid objections,

PUBLIC LAW 90~-411

Publie Law 90-411, issued in July 1968, was the first Federal Legislative action
directed to the control of aircraft noise and sonic boom. It was generated as the re-
sult of pressures on the Administration and Congress by the public who sought reliel
from noise exposure, and by the industry, who were concerned that their growth
potential might be limited. Concurrent with the development of Public Luw 00-411,
the aviation community (International government and industry without the participa-
tion of environmental groups) worked toward developing safe and economical noise
control technology and complementary regulatory procedures. Public Law 90-411
required the FPAA to prescribe and amend such regulations as the FAA may find
neceasary o "afford present and future relief and protection to the public from unne-
cessary aireraft noise and sonic boom." The only conatrainta on the FAA were that
the rogulations must be safe, be economical, and be based upon available technology
and FAA was the sole judge on whather aircraft noise and sonic boom wns unnecessary.
Public Law 90-411 did not provide any real environmental incentives or criterin., The
only incentive was economical in the sense defined by PL 85-726, that is, ''the promo-
tion, encouragement, and the development of civil neronautics,' and if noise interfered

with this, then it must be controlled and regulated.

V-1-56
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PUBLIC LAW 91-190

The National Environmentnl Policy Act of 1969 (Public Law 91-190) established a
national peliey to "...encourage productive and enjoyable harmony belween man and
hie environment; to promote effort which will prevent or eliminate damage to the en~
vironment and biosphere and stimulate the hezlth and welfare of man;,..", While
noise was not specifically mentioned, PL 01-190 established the Council of Environ-

mentnl Quality (CEQ), which chose to consider noise an influence on the quality of the

environment,

PUBLIC LAW 91-804

The Nolse Pollution and Abatement Act of 1970 (Title IV of Public Law 91-604)
directed that "The Administrator shall establish within the Environmental Protection
Agency on Office of Noise Abatement and Control, and shall carry cut through such
Office a full and complete investigation and study of noise and its effect on the public
health and welfare in order to (1) identify and classify causes and sources of noige
and (2) determine ~= ", , (D) effects of sporadic extreme nolse (such as jet near air-
ports) as compared with constant noise;. ., (F) effect of sonic booms on property (in-
cluding values);...". Title IV specifieally recognizes aireraft nolse and sonic hoom
as z possible public nuisance that may have a detrimental psychological and physio-

logical effect on the public health and welfare,

PUBLIC LAW 92-574

The Nolse Control Act of 1972 (Public Law 92-574) '"... declaraes that it is the
policy of the United States to promote nn environment for all Americans free from noise
that jecpardizes their health and welfare. ' Section 7 of PL 92-574 is devoted entirely
to aircraft noise and sonic boom and supersedes PL 90-411 by amending Scetion 611
of the Federal Aviation Act of 1858 to include the concept of "health and welfare'" and
to define the responsibilities of and interrelationships between the FAA and EPA,
Specifically, PL 92-574 requires that "In order to nfford present and fuiure relief and

V-1-6
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protection to the public health and welfare from aircraft noise and sonic boom, the
TFAA, after consultation ... with EPA, ... shall prescribe and amend such regulntions
as the FAA may find necessary to provide for the control and abatement of aircraft
noise and sonlec boom,...". The regulaiory instructions of PL 90-411 are compared
with those of PL 92-574 in Figure V-1-1, and it is significant that the latter contains
the phrase "henlth and welfare" and does not contain the word "unnecessary." The

full text of Section 611 of the Federal Aviation Act of 1958 is given in Pigure V-1-2,

In prescribing and amending standards and regulations, PL 92-574 requires that

the FAA shall consider whether any proposed standard or regulation is;

¢  Consistent with the highest degree of safety in &ir commeree or air transpor-

tation in the public interest;
¢ Economically reasonable;
s Technologically practicable; and

e  Appropriate far the particular type of aircralt, aircraft engine, appliance, or

certificate to which it will apply,

The above specifications that must be considered by the FAA in prescribing air-
craft noise and gonie hoom regulations are identical to those contained in PL 90-411
and form constraints on the regulatory procedures, However, PL 92-574 has intro-

duced a fifth constraint-protection to the public health and welfare.

RECULATORY STATUS OIF THE FAA

Based upon the authority and reguiremants set forth in PL 90-411 and PL 92-574,
the FAA has developed and issued regulations, standards, orders, and advisory eir-

culars i{n its efforts to abate and control aircraft noise and sonie boom,

In the process of prescribing a regulation, the actunl issuance of the regulation
is praceded by an NPRM, or when more preliminary in nature, an Advance Notice of
Proposed Rulemeking (ANPRM), In either case, the public notice is usually preceded

by developmental work documented in a project report.

Ve1-7
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PUBLIC LAW 80411

IN ORDER TO AFFORD PRESENT AND FUTURE RELIEF AND
PROTECTION TQ THE PUBLIC FROM UNNECESSARY AIRCRAFT
NOQISE AND SONIC BOOM, THE FAA SHALL PRESCRIBE AND AMEND
SUCH REGULATIONS AS THEY MAY FIND NECESSARY TOQ PROVIDE
FOR THE CONTROL AND ABATEMENT OF AIRCRAFT NOISE AND

SONIC BOOM.

PUBLIC LAW 92.574 (SUPERSEDES PL 90-411}

IN ORDER TO AFFORD PRESENT AND FUTURE RELIEF AND
PROTECTION TO THE PUBLIC HEALTH AND WELFARE FROM
AIRCRAFT NOISE AND SONIC BOOM, THE FAA, AFTER CONSUL-
TATION WITH EPA, SHALL PRESCRIBE AND AMEND SUCH
REGULATIONS AS THEY MAY FIND NECESSARY TO PROVIDE
FOR THE CONTROL AND ABATEMENT OF AIRCRAFT NQISE
AND SONIC BOOM,

Figurs V-1-1. Regulatory Instruections Comparison

V-1-8



3

L85 A e

Lt ke

T

il

4
i

et

L8}

i1
1)

-

lelil)

id}

e}

12)

(3]

)
2}
[}
4}

5)

Soetion BIN: tontra) And Abatewent of Arcrart Nolwe damd Sonic Boom

Yar purpore of chis section:
The term "FAA" meaum the Administralor of the Fedural Aviatlon Adeiniatralfon,
The tarm "EPA" means the Administealor of the Envircomuntal Proteccion Agency,
In ardae to aftord prasant and Citurn callaf and prataction tn the public health and weifars {rum aircralt nolue
and sonlc houm, tha FAA, after consultation with rhe Sneretary nf Transpartatinn aed with FI'A, shal) prascribe
and amand standarcefor thoe nessuroment of aircrafe nolow amd sonle boom and shal) prescribn and amend auch re-
gulationa as the FAA may Find nscannary to provida for tha conteal and abatamsnt of alrcraflt unles and sanlc
boom, Including the wpplication uf aych stasdarde and cegilations in the Sxauance, ametdernt , aoddF lcatian,
suspension, ar revocation of any certiflcate autharized by thia title. He examprinn with reapact 1o any standard
or ragulating undar this sectlon may he grantad yndsr anv provision of this Azt unlase the FAA shall have cons
milted with FPA hefnra such sxamprion (o granted, sxcapt that (f the VAA deturmines Lhat suf=ty [n ajr comnnres
or wlr transpurtation requlires that such an ewemption by grantad balara EFA can be conanload, the FAA ahall cons=
wilt wirh EFA aa suon as practicahls affor the exsmption (s granisd.
Tha FAA whall nnL iakie an origlnal type carr (ficate undnr saction W03t} of this Act [ur any afrcraft for which
wibstantial noise ahatamanc can ba achiuvad by prescrihing standards and ragulatfung In geenpdance with this
waction, unless het shall hava prascribed standavde and regulativne dn geencdanca with this saclinn which apply
to auch aircraft and which protect the public from sircealt nolse and menle hono, condis t with tha cangldura-
tians Jisted {n subwsctlon fd},
Kot warllap than the date of aybaimsion of the raparTt required hy goctiun 70a) of tha Holse Contend Act of 1422,
EPA ahall mubalt tn tha FAA preposud vepulations to providd much contenl and abatesant of alrcralt notss and
sottlc boom {lacluding contra) and abalemant through the awarcisn of any of the FAA'R regulatory authority aver
alr comwircn OF teanspictation or ouar aircraft o aleprrt spacationa) as EPA deteeminns 1% necAREAry 1o protact
the publtc health and welfare, The FAA nhall cansider such proposed regulscions aubmitted hy UFA unider this
paragraph and ahall, within thicty days of the date of Its submisslon to the IAA, publish tha propossd regubations
in a notlew of proposed rulemaking. Within eixty dayas after wuch publicating, tha FAs shabl comvence & hearing
at which 1ntarestad prarione ahall ba gt Forded an oppurtuntty tor oral (an wel) an writtend presant st lons of data.
viaws, and arpuments, Within & reasenahle tise aiter tha concluston of such hwaring and atter congaluiat tun with
El2, the FAA shalle

A} dn avcondance with subsnction th), prescrlibs ranulations (i) sghetantially

af thev wire anbmitted by EFA, ar (41) which are 8 sodificatfon o tha propesad

reagulations submittml by EPA, or

th)  publiah in the Fodera] Reploter s notice that It is pot proscribiog and regulacion in

reapunde to EfA's sulnission of peoporsd rogulatjone, togethor with a drtallad axplanalion

providing reapuns for the dacislon not to preacrihe such epulatjons,
1T EI'A s reason to halimva that the FAA'S action with rasbect to a resulat lon praposad by KA snder parag
CAIUE) or 11XB) of this auhenctinn doan net pretect the public health sod wolfare from alroraft noise ar
sonie boom, cunsistent with the congideraiions Jintad 1o subawctinn (4] of thin wwctlon, EPA shall consult with
tho I'AA and may roquost Lhe FAA (o review, and rapoert ta EPA on, the advisabilivw of prescrlbing the razulation
nriglnally propossd by FPA,  Any such roquoat shall be puhlishiad §n the Vedaral Ruplstsr and shall include &
datallad statwmnnt ol the dnfocmation on which 1t im bassd, tha FAA shall cumplatn the review requestmd ang
shall rupart te FFA within such 1ima a3 EPA apecifies in tha enguait, but wuch tine spacilind may not bn Ines
than ninsty days from the date tha raquact uvas mada. The FAA'S roport shall ba accoapanind hy & detailod o
menb uf Lha FAA's findings and the roasons for the FAA*s conclusians; shall indeslify any statament §l1ed pursesnt
e magtion 10200)0C) of rhe Natlonal Envircnmantal Feolicy Act of 19649 with respecl to such action of the FAA under
paragraph (1} of this subsectlen} and shall specify whathar {and whars) such stalemants ara avajlabla for public
inspectian.  Tha FAA's rFopork 1 he pubilinhad in tha Padors]l Kopletor, oxcunt In g case Lo which EFA'S requast
propnsed spscific action to ba takan by the FAA, aod the FAA'S roport indicatens wuch action will be takan,
L{y In the cake of & natlep dedecibed in paragiaph (2) at this subasctlun with reapect to which no slatemant {s
vequirsl [0 b £Llnd nader such secilon 102(21(CH, the repors a1 the FAA tndlcaten that the proposud repulal jons
arlginaily submitied by EPA should not be mode, Lhun EPA nay requast the F4d to [ile a supplusental raport, which
shaldl be published in the Fedaral Haylster within such a parlod su EI'A may spucliv (but such time specifled ahall
aot bu lesw thas ninety dave fram the date the request was mada), and which shall contain & comparleos af (&1 the
ahvitanzantal offects (including chose which cannot ba avoided) of the mction actunllv rakan by tha Fas {n ros
wpanue to EPA's proposed reaulations, and [H) EPA's propusad reuulat fons,
In presctlbiog and amending wtanderds end repulacions unddr this section, tha FAA shall=
cungider ralovant availablo Jdata relating tn alrcraft nolse and sonie bown, {ncluding the resulis of rossarch,
davalopwent, tasting, aml ovalustiun setivitios cunducted pursuant to this Act ard the Pupartment of Transpors
tation Acr;
consult with such Jfoderal, State, and intecslate agancles as ho duoms appropriatue
considur whether any proposed standard or cegulation J& conslatont with the highest deprae of safety In aic
conmarce or #ir transpartation in the public incarast;
cansider whulher any propoved standard or regulacion (s economicallv roascnable, Lechooleyleally practicabls,
and sppropriata (or the particular type of alveraft, alreraft ongine, applianca, or ¢ertilivate 1o which 11 will
apply) and
consfdar thy extant ta which such standard ur vegulatton will vontribute ta carrving cut tha purposes of this
sactiou,
I any actlon to smand, eodify, suspund, or ravoks a certificate in which violation of alrcratt nuiss or ponie
buva srardards or Togulaticons e 4C (Asum, iha certificatu holder shall have the same nolica and appenl rights
a8 nre contained In section 609 and Ln anv appeal to tha %acional Transparzation Safetv HBaard, thu Hoard mav
amund, modify, or reverss the ardar of the FAA (F {t finds that contro) oF abaterent of a{rcrafl nulsu or sonic
boee and the public health and welfare do not cequirs the affirmatinn of such order, or that such erder (n not
consistent with safuty in atr conaerce or ale transportatlon.

Figure V-1-2. Section G611 of the Federal Aviation Act of
1958 as Amended by PL 92-574,
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As of thig writing, the FAA has issued two regulations:
1. '"Federal Aviation Regulation (FAR) Part 36: Nolse Standards: Airecraft type

Certification" became elfective 21 November 1969,

2. '"Federal Aviation Regulation (FAR) Part 81; General Operating and Flight
Rules: Civil Aireraft Sonic Boom'' became effective 28 March 1973,
In addition to these two regulations, the FAA has issued two NPRMs and three
ANPRMs that have not yet resulted in regulations as proposed. The notices, the
general titles, and the dates of issue nre:
1. ANPRM 70-33; Civil Supersonic Aircrafl Noise Type Certification Standards,
4 August 1970.

2, ANPRM 70-44; Civil Airplane Noise Reduction Retrofit Requirements,
30 October 1970,

3. NPRM 71-26; Noise Type Certification and Acoustical Change Approvals,
13 September 1971.

4. NPRM 72-19; Newly Produced Airplanes of Older Type Design; Proposed
Application of Noise Standards, 25 July 1972,

5, ANIPRM 73-3; Civil Airplane Fleet Nolse (FNL) Requirements,
24 January 1973,

The FAA has also developed at least three project reports preliminary to the
issuance of notice of proposed rulemaking. These project reports constitute part of

current FAA developments, Draft version titles and dates for these project reports
are:
1, "Amendment to Federal Aviation Regulations to Provide for o Takeoff Noise

Control Operating Rule, "' 21 November 1972,

2, "Noise Ceortification Rule for Quiet Short Haul Category Aircralt, "'
29 December 1972,

V-1-10
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3. '"Propeller Driven Aircraft Nolse Type Certification Standards, "

22 January 1973.

In addition, the FAA has implemented what {8 commonly known as the "Keep~'em~
High" program, In this program, procedures for controlling the arrival and departure
of high performance aireraft are designed to reduce noise exposure levels in addition
to reducing the time that IFR aireraft exposed to VFR aircraft at lower altitudes,

The FAA issued an Advisory Circular {AC $0-59) on February 1972 making reference
to an FAA Order (7116.22:&) relating to the air traffic controllers handling of the

high performance aircraft.

In an attempt to derive an airport sound desecriptor, the FAA has developed a
Draft Order (Undated) entitled "Aircraft Sound Description System.' This draft order
"states policy and establishes the procedures and guidance for the caleulation and
disgemination of a{reraft sound data, "'

All of the preceding regulations, notices, project reports, and orders are de-

scribed in detail and reviewed in depth in Section V-3,

NOISE CONTROL ACTIONS OF OTHERS

Effective aireraft noise control actions in the form of regulations, rules, reso-
lutions, specifications and standards by organizations other than the FAA are notably

few, Most of those that have been promultaged have been developed in conjunction

with the FAA,

The first, established in 1957, by the Port Authority of New York and New Jersey
specifies a maximum noise level at specific locations for takeoff operations ot the

three major airports in the New York City area,

The most noteworthy operative aireraft noise regulation imposed by a state
government is that developed and brought into effect on December 1, 1972 by the
State of California (15,1-34), This regulation accomplishes its ends by controlling
and reducing noise exposure levels, in nddition to single event noise levels, in the

communities in the vicinity of the airport, This is accompligshed principally through
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enforcement by the county in which the airport resides and placement of a large por-
tlon of the Implementation upon the airport proprietor, Recently announced resolu-
tions by the Los Angeles Internationrl Airport Board of Commissions (15,2-265) to
establish a five-point noise rbatement program with airport management enforced

regulations and penalties stems directly from the authority and responsibility estnb-

lished under the state aeronautieal laws.

Other California airports may be expected to follow the lead provided by Los
Angeles International (15, 1-64) and the California law relating to aircraft noise is

being given congideration by other states.

Ancther noise control area in which there has been potentially effective rules
established is in the area of control of aircraft operaiing procedures; especially note~
worthy are those endorsed and promulgated by the National Business Alreraft Associ-
ation (NBAA) and the Air Transport Association (ATA) (13.1-150 and 188 and 13, 1-266,
respectively). Both procedures were developed in conjunction and with the support of
the FAA, However, these rules are self-imposed, unenforced, hear no real and

direct penalties, and are not endorsed by all of the group membership.

Similar operating rules adopted by the California intrastate aireraft carriers
{4+.1-267, 268) in response to requirements under the state nolse laws are probably

mare effective because of the airpori monitoring and the potential penalties for vilations,

Special nircraft operating rules that have been jointly developed by the airlines
and the airports for specific situations have alao been promulgated and are in efiect
onn self-imposed basis (4.1-269, 270).

The preceding specific citations are not to be construed as being either complete
or even possibly the best examples; however, they do serve to illustrate the general
types of noise conirol actions being taken by organizntions other than the FAA and
provide a framework for some of the review, analysis and recommendntions in the

other sections of this report,
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SECTION V-2

TECINOLOGY, HEALTH AND WELFARE, AND REGULATIONS

NOISE CONTROL OPTICNS

The abatement of airceraft noise is accomplished by exercising one or more of the
control options Identified in Figure V-2-1. In general, for now designs of any product,
the most sensible and preferred approach for noise abatement is to attempt to control
the source to the extent that it will be acceptable in any environment, Path and
receiver control options should nlways remain the second and third choices, respec-
tively. TFor the existing aviation system, however, the older equipment has only
minor application of source control technology and the newer cquipment, while having
substantially more, does not have enough to yield noise levels acceptable in all
environments in which they operate, Technology capability for complete control of
all alrcraft noise at the source is not yet available and lies somawhere in the future,
perhaps the far distant future, The soluiion, therefore, is to implement the source,
path, and receiver control options concurrently, each to the extent feasible, and,
finally, to contain the remainder of the noise within noise compat{ble boundaries.
Figure V-2-1 is intended to represent a flow disgram of the [our options capable of

independent, but concurrent, implementation,

SOURCE CONTROLS

Source control options are the result of the scientific and engineering capability
of the airframe and engine menufacturers and these shown in Figure V-2-1 are
intended to he significant examples of current technology and not necessurily a com-
plete list. The null or "do nothing case™ Is included as n baseline for economic eval-
uations, assuming that even if no source control aption {s utilized, cogts would still
accrue as a result of public hostility being translated into higher airport fees, curfews,

restrictions, etc, The fleat replacement case Is included as the upper boundary for
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SOURCE CONTROL OPTIONS
NULL {DO NOTHING)
NACELLE (5AM)
NACELLE (SAM + JNR}
REFAN (30 & 8D)
RE-ENGINE
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LE N B RN

PATH CONTROL OPTIONS

TAKEOFF PROCEDURES

& ATA VOLUNTARY

® ALPA PROPOSED

& NORTHWEST

® FAAPROJECT REPORT

® FARPARAT 36
APPROACH PROCEDURES

& ONE SEGMENT [ 3°)

® TWOSEGMENT (3°-6°)

RECEIVER CONTAOL OPTIONS
& LANDING FEES
& QUOTAS
& RESTRICTIONS
& PREFERENTIAL RUNWAY LISE
¢ CLAFEWS
* SHUTODOWN

NOISE COMPATIBLE LAND USE
CONTROL OPTIONS

e AGAICULTURE
FORESTAY
RECREATION
MANUFACTURING
OFFICES
APARTMENTS
AIRPORT BOUNDARY

PUBLIC HEALTH & WELFARE

Figure V-2-1. Aircraft Noise Control! Options.

v-2-2



e N L T Y S e iy e L

ST

e e e i 5 Lo ST T

tae

cconomic evaluations of current technology by assuming that replacing all turbojet
and low-~bypass ratio turbofan propelled aircraft by the latest technology high-bypass
turbofan propelled aircraft would be more costly than any of the intermediate source
control options. Also the fleet replacement option can be eonsidered to represent
future technology applied to aircraft not yet designed and would include auch design

fertures as higher thrust/weight ratics than those of present conventional aircraft.

The nacolle (SAM) and (SAM + JNR) aptions represent the nacelle retrofit tech-
nology with "sound absorption material’ and "sound absorption material plus jet noise
reducer, " respectively, develeped for FAA by Boeing and McDonnell Douglas. The
refun options represent the modified fon engine and nacelle technology under develop-
ment for NASA by Parit and Whitney, Boeing, and McDonnell Douglas and are intended
10 Include hath the JT3D and JTED engines for consideration, both of which are
assumed to include SAM, The ro-engine options represent the "quiet engine® technol-
ogy developed for NASA by General Electric both with and without the SAM developed
by Boeing. The NASA "guiet engine® is not considered serjously for retrofit but
should he considered available technology for future aircraft, Also the re-engine
options are intended to include the replacement of turbojot with turbofan engines,

espocially for the business jet category.

PATH CONTROLS

Path control options are dependent to a great extent upon aireraft operator {ajr-
lines and general aviation) and pilot willingness to fully exploit all available operational
capability of their aireraft. The options shown in Figure V-2-1 are examples of cur-
rent technology and not necessarily & complete list. However, the responsibility for
implementing these options must be shared by the Federal Government (FAA) because
of its authority over and control of approach and departure rates, patterns, and
guidance and surveillance equipment. Some of the more sophisticated path control
options would require the installation of new electronic guidance equipment at the
airports (Government responsibility} and compatible equipment in the aircraft (opera-

tor responsibility) because the highest degree of safety must be maintained,
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RECEIVER CONTROLS

Ll

The receiver control vptions sre generally the responsibility of the airport opern~
tor with some exceptions that are shared with or can be overruled by the Federal
Government (e.g., preferential runway use, bilateral agreements, interstate com-
merce), It is apparent that the airport operator, if sufficiently motivated and with

adequate legal autherity, has the tools to control the noise to any required level.

LAND USE CONTROLS

The nolse compatible land use control options shown In Figure V-2-1 are far
easier exercised ih the development of new alrports than as remedial measures for
existing nolse impacted airport communities. For the latter case, the costs for land
use control alone are so high that maximum effort must he devoted to implementing the
sotirce, path, and receiver control options. The responsihbility for exercising land
use control options are shared by the airport operators and the Federal, state, and
locnl governments depending upon the size of the noise Impncted areas and the politi-

cal jurisdictlons that control its welfare.

PUBLIC HEALTH AND WELFARE

The flow diagram of Figure V-2-1 represents four sets of control options pro-
tecting the public health and welfare from aircraft noise. The extent to which the
control aptions must be utilized is dependent upon the meaning and guantification of
public health and welfare, Until the advent of Public Law 92-574, the motivation for
exploiting the technology control options (source and path) wne limited by the con-
straints on the FAA nofse abatement regulatory procedures delineated in Publie Law
90-411, 'Thatis, inprescribing and amending standards and regulations, the FAA
shall consider whether any proposed standard or regulation is consistent with the
highest degree of safety and whether any proposed standard or regulation is economi-
cally reasonable, technologically practicable, and appropriate for the particular type

of aircraft to which they apply. The Noise Control Act of 1972 (PL 92-574), however,
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has added an additional constraint; protection to the public henlth and welfare. This
additional constraint has not yet been quantified and, consequently, is difficult to apply
in judgments and evaluations of the adequacy of the FAA flight and operational noise

controls and adequacy of noise emission standards on new and exisling airerait,

Although the former constraints were essentinlly safety, economics, and tech-
nology, some degree of public henlth and welfare has been considered. The basic
noise evaluation measure, Effective Perceived Noise Level (EPNL) in units of EPNdB
was developed after extensive experimentation and analysis was devoted to psycho-
acoustic effects of noise on human beings (e.g., loudness; annoyance, intrusiveness).
The widely used noiae exposure measure, Noise Exposure Forecast (NEF), ig
another example of psychoacoustic consideration. Physiological effects of noise on
human beings and other ecclogical systems, such as temporary and permanent
threshold shift (hearing loss), cardiovascular damage, fetal Impairment, must now be
considerad. And the functional degradation effects of noise (speech interference, sig-
nal masking, ete.) must also be examined. Detalled investigations are being condue-
ted under the sponsorship of EPA, and the concept of public health and welfare will
uliimately be quantified. Also, the Task Group 3 report contains recommendations

specifioally for the use in thig report.

Several definitions and guotations useful for a qualitative understanding of public

health and welfare follow.

1. "Inlaw, the suspect ig innocent until his guilt has heen proven beyond a
rensonable doubt. In the protection of human health, such absolute proof
often comes lnte. To wait for it is to invite disaster, or at least to suffer
unnecessarily through long periods of time." W. H. Stewart, Noisens a

Public Health Hazard, Proceedings of the Conference, ASHA Report No, 4,

February 1969,

2, "Health. A state of physical, mental, and social well being, and not merely

the absence of disease or infirmity." The Noise Around Us, Findings and
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Recommendations, Repert of the Panel on Nojse Abatement, U.S, Depart-
ment of Commerce Publication, September 1970, (Nofe: this is the World

Health Organization definition. )

3, VAl language refecring to effects on welfare includes, but is not limited te,
effects on soils, water, crops, vegetation, man-made materialg, animals,
wildllfe, weather, visibility, and climate, damage to and deterioration of

property, and hazards to transportation as well as effects on economic values

and on personal comfort and well-belng. "' Clean Air Act of 1970, PL 91-604,
Title 1V - Noise Pollution.

4, "Public health and welftre includes not only all direct effects upon human
health but also any effects upon personal comfort and well being, and upon
economiec values, materials and property, animals, wildlife and any other

ecological components. " Noise Progpram Work Plans, EPA Office of Noige

Abatement and Control, 10 November 1972,

Two important points must be clearly understood. First, the FAA regulations
have two sets of constraints, the first one pertaining to safety, economics, and
technology and the second pertaining to protection of the public health and welfare.

The point is that the second set of constraints does not necegsarily override the first.
The second point is that aviation is a national asset and that ill conceived regulations,
purpertedly designed to protect the publie health and welfare, might actually endanger
the public welfare if they would result in destroying, seriously erippling, or

saverely imiting the viability of the national aviation system. On the other hand, well
concelved reguintions, while protecting the public health and welfare directly, might

actually accelerate the development of aviation by minimizing public hostility.

Possible effects of noise on human beings and other ecological aystems that must
be considered in developing a quantitative measure defining protection to the public
health and welfare from aircraft noise and sonic hoom are listed in Figure V-2-2,
This is not meant to be an all-inclusive ligt nor is it intended to imply that all of the

items are significantly affected by the levels of noise exposure found in typical noise
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Figure V-2-2. Considerations in Defining Protection to Public Health and Welfare

V-2-7




rm—te i

impneted communities. Figure V-2-2 is simply an itemized listing of some of the
characteristics nffecting the quality of life that could conceivably be influenced by

aircraft noige and sonie hoom exposure.

The results of the Task Group 3 study will include the recommendation of a mea-~
sure and the methodelogy for determining the limiting cumulative nofse exposure for
human beings over a 24-hour period, The measure can be represented by a curve
such rs shown qualitatively in Figure V-2-3, However, the Task Group 3 dataz will be
quantitative in the sense that there will be numerical scales, and the recommendations
will include specific values such as deflned by point A in Figure V-2-3, The noise
control options listed in Figure V-2-1 cannot be properly exercised until such a pair

of numbers as defined by point A are chosen,

METHODS OF EXPLOITING TECHNOLOGY

The following discussion is based upon the assumption that o declsien will be
made by an appropriate Federal Government body supported by the scientific commu~-

nity on the choice of point A in Flgure V-2-3,

The flow diagram in Figure V-2-4 represents public health and welfare protected
fram aircraft noise and sonic boom by all four of the noise control options shown in
Figure V-2-1. The methods for exploiting the noise control options are designated
as public service, incentives, and regulations, all of which are applicable to manu-~
facturers of the nirframe and engines, the operators of airlines and business and other
generz] aviation aireraft, nnd also to the airport operators and politieal jurisdi¢tions

of the alrport neighborhcod communities.

Public service as a method for exploiting noise control is meant to imply that
the corporate management must accept the concept that the avintion community is not
exempt from providing environmente] protection and must be willing to volunteer
effort to that end, Alse public service is meant to {mply that communities, citizens’
groups, environmentalists, and individunls must accept that aviation is a national as-
set and that their welfere may be dependent upen, to a considerable extent, a viable

national aviation system.
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Figure V-2-4. Exploitation of Source Control Options.
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Incentive as a method for exploiting noise control includes the usual ideas of
competition, tax relief, fare increases, low interest loans, etc., which may be
dependent upon some sort of government support, generally of an implicit nature,
The term "Government Support" as used in Figure V-2-4, however, is meant to im-
ply more direct or explicit assistance, such as the design, development, and instnl-
lation of guidince, surveillance and navigntional equipment necessary to safely
implement nolse abatement operating procedures. Also, the Government should

maintain & continuing high level support for noise abatement research and development.

Regulation as a technique for exploiting noise control possibililies is prebably the
most effective of the three presented in Figure V-2~4, They must, however, be care-
fully developed to assure that the control options conform to the highest degree of

safety and are economicnlly rensonable in both installation and application.

After all the practicable and applicable noise control options have been adequately
exploited, and if the noise exposure at any airport neighborhood community exceeds
the level desighated as the limit for protection to the public health and welfare (point
A In Figure V-2-3), then the only recourse is to exercise noise~compatible land use
control measures, [or new alrport developmentis, the costs of land use control only
may be reasonable, but for some existing noise Impacted airport communities, the

costs may be asironomical unless the source, path, and recetver control options are

exploited to the optimum,

Figure V-2-5 represents an airport surrounded by nolse exposure contours in-
tended to represent the extremes of noise control, that is, do nothing and maximum
feasible. The Interior area represents the residue of noise exposure that must be
conirolled in order to protect the publie health and welfare, Obviously,'the ideal case
would be for the inner contour to lie within the airport boundary, thus representing

optimum noise compatible land use control,

Figure V-2~8 presents a qualitative example of the need to fully exercise the
source, path, and receiver control options in order to minimize the cost (to the entire

aviation community, the airport neighborhood communities, and the tax payer) that
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would accrue in providing protection to the public health and welfare from aircraft
noise. The land use curve represents the costa for the null case, in which the source
and path (technology) nolse control options were not exercised and the protection to the
public henlth and welfare was accomplished solely by land use control. While it is
possible for 100 percent of the area to be protected, or controlled, by noise compatible
land use, the ultimate costs would be high, The technolopy curve represents the other
extremae, where no effort was made to implement land use control, and protection is
accomplished solely by the technology control options. Initially, technology ia
effective. Considerable area reduction results from small cost compared to land use
control. Ultimately, however, the technology costs hecome excessive and the tech-

nology options never do achieve the objective of 100 percent protection.

The solution to the problerm is to determine, by cost-effectiveness studies, the
optimum balance of costs for protection among the various optlions, Section IV-4 of

the Task Group 4 report includes the results of such studies,

REGULATIONS

The concept of protection to the public health and welfare {8 capable of broad in-
terpretation, depending upon the interests of the public and the specifie threat against
their health and welfare, The necessity for public protection is clearly ohvious for
such potential hazards as explosives, nuclear fuel, poisons, and high-speed trans-
portation, which, if uncontrolled, can have an {mmediate and eataclysmic effect upon
the public. For these potential hazards, there are Federal, state, nnd local repula-

tions designed for public protection, and there is general acceptance of their need,

There 18, howaver, controversy, even for the most fearful hazards, as to the
extent of protection the regulations must reguire. Assuming these potential hazards
{explosions, radiation, ete.), in a controlled form, are necessary and beneficial to
the public, the controversy is not simply a conflict between good and evil, Instend,
the igsue is usually between segments of the public without n vested interest in the

source of the hazard who want 100 percent protection and other segments of the public
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wilh a vested interest in the source but who cannot afford the cost of absolute gafety,
In general, 100 percent safety or protection is an unreachable goal, nnd the issues
must he resolved by regulations that provide protection to the public to a degreo at

least commensurate with their other environmental influences.

In the case of degrading environmentnl influences that are not usually congidered
fenrful hazards, the controversies over the stringency of regulations, or even whether
regulations are necessary, are more complex and less easily reconciled, The fact
that n degrading environmental influence does not cause immmediate noticeable and
irreversible damage, does not mean that it is not n health hazard after long exposure,
On the contrary, degrading environmental influences may be more of an ultimate
threat to the public health and welfare than the more obvious hazards because they

tend to be overlocked or neglected, and hence, not adequately controlled or reguiated.

Aircrafi noise, at the least, is a degrading environmental influence and PL 92-574
reguires that regulations be prescribed for its control. But the breadth and strictness
of these regulations will be governed by judgments of the exient to which aircraft
noise is capable of being o hazard to the public health and welfare. How should this
judgment be made? How much protection is necessary? Segments of the public with=-
out a vested interest in aviation want maximum repgulatory protection while other seg-
ments of the public with a vested interest want considerably lesa. The declsion must
and will be made by the Government. But which Agency, EPA or FAA, should have

the major respeonsibility for the health and welfare aspects of aireraft noise regulations ?

The Environmental Protection Agency has sole responsibility for the control of all
noise sources except aireraft, and has begun extensive effort on the determination of
tha eflects of noise from all sources on man and other ccological systems. The EPA
studies will be comprehensive nnd will ultimately consider all possihle health and
welfare effects (psychological, physiolegieal, functional, ete.) such as indicaled in
Figure [V~2-2., Although aircraft hove noise signatures composed of unique spectrati,
tomporal, and frequency and amplitude modulation characteristics compared with
other noise sources, they are not a truly independent source in most airport neighbor-

hood communities, In many cases, aireraft are the major sources of noise, but their
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environmental effects must be considered along with those of other kinds of sources
and the evaluation measures must be capable of npplication to all., No other Govern~
ment agency has the responsibility for, nor is attempting the development of, oriteria

and evaluation mensures npplicable to all neise sources.

The Alr Force, FAA, and NASA have been responsible for the development of
most of the existing information on human response to aireraft noise, Other segments
of the aviation community, moatly the airframe and engine manufncturers, have made
substantial contributions as well. This work has been invaluable and more extensive
than that produced by all other sections of the national cconomy combined. However,
the effort by the aviation community has been devoted prineipally to psychological and
soclometrie studies, and it appears that the aviation community is convineed that air-
craft nolse exposure is basieally an annoyance phenomena. This suppasition may he
true, but it is necessary that, in order to protect the public health and welfare,
thorough investigations of other effects (such ag shown in Figure V-2-2) must be con~
ducted, criteria must be established, and evaluation measures must be developed
that are suitable for all noise sourcea, either singly or combined, Noise must be in-
vestigated as to its capability of being an authentic health hazard, both for short and

long term exposures.
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SECTION V-3

REVIEW OF FAA REGULATORY STATUS

The Federal Aviation Act of 1958 created the FAA for the promotion, encourage-
ment, and development of civil aeronautics and to ensure that civil aeronsutics would
be a sale and viable national asset. Although subsequent legislation dealf with environ-
mental quality and neise, it was not until PL 92-574 that the FAA had any really defi-
nite guldelines for noise control that would indicate that the original purpese of PL

85-~726 would not be compromised by nolse control actions. Despite the lack of criteria,

the FAA has devoted substantial effort to the necessary technological, economic, and
legal background support required to prescribe regulations that prevent the escalation
of aircraft noise and sonic boom. In addition, the FAA has other proposed regulatory
actions that, if properly implemented, will make a significant contribution to the re-~

duction of aircrait noise exposure in the airport neighborhood communities.

REGULATIONS

NOISE STANDARDS: AIRCRAFT TYPE CERTIFICATION — FAR PART 36

FAR Part 36, issued on 3 November 1969 as a new part to the Federal Aviation
Regulations, was based upon NPRM 69~1, Issued on 3 January 1969, FAR Pari 36
prescribes nolse standards for the issue of type certificates, and changes to those
certificates, for subsonic transport category airplanes, and for subsenic turbojet
powered airplanes regardless of category. Thia regulation initinied the noise abate-

ment regulatory program of the FAA under the statutory authority of PL 90-411,

FAR Part 36 makes a significant contribution in the form of three nppendixes that

have come to be used as standards or recommended practices in the measurement and
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evaluation of aircraft noise, Appendix A of FAR Part 36 prescribes the conditions

under which nolse type certification tests must be conducted and the measureament

procedures that must be used {o mensure the noise made by the aireraft for which the

test is conducted., Appendix B prescribes the procedures that must bo used to deter-

mine the noise evaluation quantity designated as effective perceived noise level (EPNL). '
Appendix C of FAR Part 36 provides the noiss levels, nolse measuring points, and

airplane test conditions for which compliance must be shown with noise levels measured

and evaluated as proscribed, respectively, by Appendixes A and B,

A qualification or limitation statement is included In FAR Part 36: ', ..tho noise
levels in this part have been determined to be as low as is economically reasonable,
technologically practicable, and appropriate to the type of aircraft to which they ;
apply. No determination is made, undaer this part, that these noise levels are or i
should be acceptable or unacceptable for the cperation at, inte, or out of, any air-
port." The statement, therefore, implies that the rogulatory constraints of PL 90411
were maintained in the development of FAR Part 36, to protect the aircraftl industry :
without consideration of the airport operator, In addition, the preamble stutes; |
"Under the, .. statutory constraints, socially acceptable noise levels can only be
required insofar as they involve economically reasonable burdens on the aircralt

industry and are technologically practicable," This statement clearly supports tha

previous contention that the FAA Interpretation of PL 90-411 is that "'economically
reasonable" applies to the industrial segment of the uvialion community and not the
airport operator who must, apparently, fend for himself, As final support for this
contention, the presmble states ", ,,the nctual noise generated at & given airport in
operation 15 not a question for type certification, but involves the right of airport
proprietors to limit the permissible levels of noise that can he created by aircraft
using the ajrport, If further noise reduction must bo achieved at a given airport,
the judicinl decisions and legislaiive history of Public Law 90-411 have made it clear .
that this {s a matter for the airport proprietor.”
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Regardless of whether the FAA feels more responsibility for protecting the air-
craft industry than satisfying the airport in promulgating noise regulations, the purpose
of FAR Part 36 as stated in the preamble (",.. the purpose of this rule is to provent,
at the earliest possible date, any escalation of alrerafl nolse,,..) i5 worthy and results
to date indicate success, Also, the preamble states: '"Furthor noise reduction will
be required as the technology of noise abatement progresses.'' FAR Part 36 isa
major technological achievement that is flexible and capable of being adjusted to con-

form to any statutory requirements, It is an excellent first step,

CIVIL AIRCRAFT SONIC BOOM — FAR Part 91.55

Part 91,56, issued on 23 March 1973 as a new section to Part 92 of the Federal
Aviation Regulations, was based upon NPRM 70-16, issued on 10 April 1970, The
purpose of this rule is to afford the public protection from civil nireraft sonic boom
by prohibiting supersonic flights of civil aireraft, except under terms of an authoriza=
tion to exceed Mach 1,

The rule is explicit and should be effective in protecting the public health and
welfare from routine sonic boom exposure, Civil aircraft, however, may obtain
authorization to operate at a true flight Mach number greater than unity over a desig-

nated test area, for limited special test purposes including:
¢ Compliance with airwerthiness requirements,
& Determining sonic boom characteristics,

8 Determining conditions under which speeds greater than a true flight
Mach number of unity will not causs 2 measurable sonic boom over-

pressure to reach the surface.

Authorization for a flight outside of a designated tast area at supersonic speeds
may be made if the applicant can show conservatively that the flight will not cavse a

measurable sonic boom overpressure to reach the surface.
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NOTICES AND ADVANCE NOTICES

CIVIL SUPERSONIC AIRCRAFT NOISE TYPE CERTIFICATION STANDARDS — ANPRM
70-33

This advance notice, issued on 4 August 1970, announces that the FAA 1s consider-
ing rule meking to establish noise standards for the Lype certification of eivil super-
sonlc aircraft. The stated resson for an advance notice is that it would he helpful
to invite early public participation in the identification and selection of tentative alter-
nate courses of action. The preamble to FAR Part 36 (which is currently limited
to the noise type certification of subsonic airplanes) stated that additional rule making
concerning the nolse type certification of supersonic airplanes would be proposed.

This advance notice is the first step in implementing this chjective,

The notice solicits public comment on a number of issues and problems and does
not include suggestions or recommendations although the claim is made that much
regearch has been done, that is: "It should be noted that much research has been done
within the Office of the Secretary of Transportation and the Federnl Aviation Adminis-
iration to identify the best possible regulatory approach to the type certification of
supersonic aircraft, and to insure that this new generation of aircraft is developed in

a manner that is compatible with the total environmental objectives of the Department,"
The Boeing Commercial Airplane Group, as well as others, at the fourth meoting
of Task Group 5 indicated that:
1. The noise levels specified in the current FAR Part 36 (2% November 1969)
would be appropriate for npplicatien to any future 85T designs.
2. The three-point measurement concept used in the current FAR Part 36
should be meintained,

3. The terminal operating characteristics of a supersonic type alrerait
are, and probably will be, significantly different from conventional,
gubsonic aircraft characteristics, Due to this essentially different design
feature, the noise repulations would require greater flexibility than the

current rules allow in the takeoff and landing procedures,

V-3-4



T

i nT

PATIT IR DTS Ay

ANLATE 28T

e s b ik e A T AT DA

in view of (3), above, they nlso suggested that the noige standards for the super-

sonie transport type alrcralt be a separate section of the Federal Aviation Regulalions,

Boeing also suggested, in Reference 3.5-178, that “An aircraft whoge application
for certification predates the erecation of certification standards should be certified
at its initial production noise level, but only after demonstrating that it incorporates
the full noise reduction technology that was economically reasonable and appropriate

at the time of its proposed certification. "

The Anglo-French Concorde is the only supersonic transport for which there is
an FAA application for certification at this time and it was submitted prior to the

establishment of noise certification standards for new aircraft,

CIVIL AIRPLANE NOISE REDUCTION RETROFIT REQUIREMENTS — ANPRM 70-44

This advance notice, issued on 30 October 1970, announces that the FAA is
considering rule making to establish noise reduction requirements that would involve
modifieation (retrofit) of currently type certificated subsonic turbofan engine powered
nirplanes, regardless of category, as a condition to further operation of these air-

planes. Two reasons are given for the need for noise reduction retrofit:

1. "The first renson is the obvious public need for relief. it was the noise
of current fleet of aircraft that, in large part, led to the enactment
of Publie Law $0=-411 and with respect to which the public need for
protection is elearly the most urgent, The near-total noise saturation
of hundreds of airpert neighborhoods has been well documented and needs
no further elaboration other than to restate the FAA's commitments (o
using every legal regulatory technique at its disposal to reduce the noise

impact of aireraft through source noigse reduction. "

2. "The second reason for an agressive nolse reduction retrofit program is that
the nolse of the current fleet of aireraft is a deterrent to the development of
new airports, the extension of existing runways, and the centinued full use

of the alrport system in the United States. The sirport system ig a vital
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national asset and its health directly affects the hesith of the entire air transg-
portation system, The FAA, therefors, regards an effective noise reduction
retrofit regulatory program as belng necessary In the broad public and
national Interest not only because of tho relief it will hring to airport neigh-
bors under Public Law 90~411 and the Nntional Environmental Policy Act of
1969, but also because alrcraft noise reduction retrofit is direcily related to

the further promotion, encouragement, and development of civil aeronautics,"

The above quoted reasons clearly indicnie FAA awareness that the public needs
protection from noise and that the growth of aviation will be inhibited unless noise
reduction is accomplished. Furthermore, the FAA believes that current technology
is avallable for a fensible retrofit prograom: "In summary, research and development
done to date has demonstrated that the basic concepts of noise suppression of turbofan
engines are valid acoustically, and that materials and fabrication technologics may he
developed to translate these concepts into hardware that could provide economically
reasonahle and technologically practicable means of significantly reducing the noise

generated by certain currently certificated turbofan powered airplanes.

NOISE TYPE CERTIFICATION AND ACOUSTICAL CHANGE APPROVALS —
NPRM T1-26

This notice, Issued on 13 September 1971, announces that the FAA proposes lo
amend FAR Part 36 to require altitude and temperature accountahility for the test
conditions, to sirengthen the test conditions for acoustical change approvals, and to
make miscellaneous amendments to the appendixes. This proposed regulation would

correct the following deficiencies in FAR Part 36:

e FAR Part 36 now permits compliance to be shown for one specific sea level
condition only, without altitude and temperaiure accountability, This permits
the airplane to be approved on the basls that it meats the noise levels of
Appendix C of FAR Part 36 under a specific reference day sea level condition
even though compliance with thoge noise limits may not he achievable under

other conditions of altitude and temperature,
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e The absence of temperature and altitude accountability permits approval of an
acoustical change upon o showing that the aircraft after a change in lype design

is no noisler than the alrcraft prior to the change under a specific reference

day sea level condilion, even though such a showing has not been made through-

out the altitude and temperature conditions approved for the nirerafi,

# Miscellansous features in the appendixes tend to be confusing and misleading

without specific interpretations by the certificating authorities.

NEWLY PRODUCED AIRPLANES OF OLDER TYPE DESIGN, PROFPOSED
APPLICATION OF NOISE STANDARDS — NPRM 72-19,

This notice, issued on 7 July 1972, announces that the FAA proposes to issue
regulations requiring new production turboejet and transport category airplanes to

comply with the noise standards of Appendix C of FAR Part 36, irrespective of type

certification date,

FAR Part 36 currenily applies specific noise standards only to airplanes type
certificated on or after the 1 Decembor 1969 effective date. The only currenl regula-
tory impact of Part 36 on alrplanes type certificated prior to that date {and do not
mest the specified noise limits) is the acoustical change provision, which prohibits
changing the type design of those airplanes so as to result in further escalation of

noise,

This proposed regulation would merely establish dates (1 July 1973 for airplanes
with maximum weights of more than 75, 000 pounds and 1 July 1974 for airplanes with
maximum weights of 75, 000 pounds or less) for which new production airplanes must
comply with Appendix C of FAR Part 36, The stated purpose is: ... to unddress the
separate question whether the older generation of airplane types whould continue to
he manufactured, and added to the fleet, with noige levels higher than required for

new type designs under Part 36."
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CIVIL AIRPLANE FLEET NOISE LEVEL (FNL) REQUIREMENTS — ANPRM 73-3.

This advance nolice, issued on 24 January 1973, announces that the FAA is con-
sidering proposing the adoption of regulations that would prevent escalation of fleet
noise levels (FNL), would require a reduction in FNL on or before 1 July 1976, and
would require airplanes to comply with FAR Part 36 on or after 1 July 1978, The
proposal would apply to aircraft operated in interstaie commerce by air carriers,
supplementsl air carriers, and commercial and nir taxi operators operating turbojetl
powered airplanes with maximum weights of 75,000 pounds or greater. The proposal
would not apply to airplanes engaged in forelgn alr commerce nnd airplanes operated

in overseas air commerce,
The major elements of tha FNL concept are:
1. Determining the noise levels for each airplane in the fleet,

2, Determining the total number of operations (takeoffs and landings), for each

airplane type for a representative 90-day period,
3. Caleulating a fleet noise level based on a mean logarithmic equation,
4, Establishing a precise limit on fleet noise levels.

Beginning on its effective date, the impact of the rule would be to immediately
“freeze', and prevent any further escalation of, the FNLs that are now being generated
and to achieve a positive PNL reduction on and after 1 July 1976, This would be done
by:

1. Requiring each operator (o submit the data information necessary to establish

the FNLs actually generated by the operator during a representative 90 con-

secutive days during the 12 months preceding the date of the rule,
2. 'The FAA detiermination of the initinl FNLs.

3, Requiring that the initial FNLs not be exceeaded.
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Beginning on 1 July 1976, the rule would require thnt the FNLs originally estab-
lished for each operator would be required to be reduced to n level that is halfway
between the original level and the level that would exist if ench airplane covered by

this propoeal was type certificated under FAR Part 36,

Beginning on 1 July 1978, the FNL concept wWould expira. In iis place, the regula-
tien would require each operator to restrict all of his operations covered by this

proposal (o airplanes type certificated under Part 36, Appendix C,

Thig advance notice was published after consideration of comments received in
response to ANPRM 70-44, Civil Airplane Noise Reduction Retrofit Requirements.

The responses to that advance notice were categorized in three basic groups:
1. City and State governmental authorities
2, Forelgn states and manufacturers
3, Domestic industry groups and nssociations,

The members of the first group almost unanimously support the early implementa-
tion of retrofit requirements, However, the FAA states: ",,.the responses do not
address the technological practicability or economic reasonableness of early

implementation, '

The members of the foreign group expressed the opinion that any retrofit require~
ments should be developed in the international forum. The advance notice 73-3 states:
"The FAA supports the concept that it is desirable to obtain uniformity of regulatory
action through the ICAQ procedure, and, ... is working in support of that international
effort., Accordingly, this FNIL proposal would supplement the establishment of inter-
national standards, while praviding early relief to the public from aircraft noise
gonerated by interstate opoerators,

The memhbers of domestie indusiry groups were divided on the question of retrofit,
The United Automobile Warkers of America, the Air Line Pilots Agsociation, the

American Association of Alrport Executives, the Airport Operators' Council Inter-

national, the National Association of State Aviation Officials, and the National Academy

V-3-9



of Sciences all endorsed the early initiation of an aircraft acoustical retrofit require-
ment, Thelr position, essentially, is that existing studles are ndequate to establish

technical and economie fensibility and that noise reduction would be meaningful to
airport neighbors,

However, the Aserospace Industries Assoclation and the Air Transport Association
express the opposing opinion that adequate information is not avallable to proceed with
an acoustlo retrofit program. Additionally, they argue that regulationg should not be
promulgated until the term '"meaningful relief'' is defined, until complete acoustical
modifications nre available for each airplane type, and until specific financing means

are resolved,

PROJECT REPORTS AND ADVISORY MATERIALS

This section concerns FAA project reports and draft FAA orders informally
Issued to the aviation community or issued formally to EPA as part of the consultative
process, These materials are preliminary documents develaped preparatory to the
announcement of notices or advanced notices of proposed rule making and do not
necessarily constitute or represent FAA policy. Some of the material discussed here
may have been superseded by subsequent draits, reports, or proposals and should not
be assumed to represent current FAA work, This section is presented only to provide
information on possible directions of future regulatory actions or ideas under pre-

liminary censideration,

AMENDMENT TO FEDERAL AVIATION REGULATION TO PROVIDE FOR A TAKEQFF
NOISE CONTROL OPERATING RULE (21 NOV 1872): PROJECT REPORT.

The objective of this project report (14.1-320) was stated to be "to provide informa-

tion for the development of a Notice of Proposed Rule Making to nmend the Federal

Avintion Repulations to include takeoff noise control operating procedures for civil trans-

port categery and civil turbojat powered airplanes.
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The background section of this project report provides a synopsis of the efforts
(since 1960) by both the air transport industry and Federal agencies (FAA and NASA)

to define a takeoff procedure that would simulianeously:

1. Provide a uniform procedure which would reduce the cockpit depariure work-

load and enhance safely during this key phase of flight,

2, Produce uniformly "controlled and/or reduced noise levels" (underscoring

added),

The concludiﬁg section of the background material states, "The FAA's past
issuances of guidance/criteria documents, noise abatement rules, and the endorse-
ment of the airlines' recent recommended takeofl procedures have not to date effected
the goals desired, It is therefore deemed appropriate and warranted in further ful-
filling our response to P,L. 90-411 in the conirol of aircraft noisé that a Notice of
Proposed Rule Making prescribing an operntional noise control prodeedure he devel-
oped.'" Thus it appears clear that the FAA ob.jective | making a rule on takeolf
procedure is directed toward control in order to ensure safe and constant results

while achieving some noise relief along the takeoff flight path.

A conslant and simple takeoff oparating procedure on a aystem-wide basis may
very well bo justified for safety and economic considerations. However, maximum
relief of community noise problems requires a high degree of flexibility and variation
from one airport to another and is often different between runways at the same airport.

The proposed rule is therefore not optimum from a noise standpoint for all airporis.

NOISE CERTIFICATION RULE FOR QUIET SHORT HAUL CATEGORY AIRCRAFT,
29 DEC 1972: PROJECT REPORT.

Tha reference project report had been under internal review and revision within
the DOT/FAA since December 1970, From the front cover of the draft version it

appears that the report is subject to internal review and revision at lenst annually.
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The latest revision (29 December 1972) changed the scape of the category of
aireraft to be covered from the Short Takeoff and Landing (STOL) (e.g. Ref 8.2-100}
to a much broader cutegory designated Quiet Short Hnul {QSIl), The QSH category
includes not only the STOL but the Reduced Takeoff and Landing (RTOL) and the Ver-
tical Takeoff and Landing (VTQL) types of alrcraft. This ineludes fixed and rotary

wing nireraft with stage lengths under 500 miles.

The background and historical sections of the project report takes cognizance of
the impact on noise rulemaking by the National Environmental Policy Act of 1939, the
Airport and Airway Development Act of 1970, as well as the Noise Control Act of
1972 (PL 92-574). In spite of the recognition of thase Acts, in a section devoted to a
discussion of alternative methods of providing QSH noise certification, the project
report states: "Noilse exposure certification--This method would control QSH noise
by means of a noise measuring system concept tailored perhaps to specific land uses
and/or existing ground noise environment. This would essentially constitute a certi-
fication of the airport, heliport or STOLport with respect to maximum allowable noise
source and path options, The chief problem here is that the Federal Government does
not fully have the authority, and perhaps should not, to exercise absolute

control over local airport operations,”

The stated objective of the project "is to establish the foundation for a rule
limiting the maximum noise emission for the types of aircraft commonly designated
as Quiet Short Haul., The rule should be effected ns soon us practicable because of
the prospect of this class of aircraft developing into a fast-expanding segment of local
and regionel commercinl short haul air transportation, It is therefore urgent that
noise reduction eoncepts are instilled as quickly as possible in the design and develop-
ment of this class of aircraft. In this way, quiet short haul aircraft will be more
compatible with the communities they are intended to serve and this mode of trans-

portation will be better able to fulfill the promise of {tg future role, "'

In addition to the wide variety of aircraft with the inherent wide variety of possible

Yeonfigurations, combination of propulsion systems, and operational capabilities, " the
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project appears to be faced with an equally wide variety of possible terminal facilities

and attendant variable noise sensitivities,

The project report {14.2-323) includes a list that illustrates the wide variation in
aireraft types considered io be included in the QSH category. For convenience, this

list has been extracted and is as follows:
""(a) Turboprop Alrcraft
(1) Deflected slipstream
2 Tiltl—wing
{3y Nonpowered lift CTOL
(b) Rotary Wing Aircraflt
(1) Conventiocnal Helicopters

(2) Advanced helicopters, i.e., compound type with slowed, stopped,

trailing, stowed or other variahle geometry rotors,
(c) Turbofan and Jet Flap Alreraft
(1) Fully internal flow
(2) Internally blown flap
(8) Externally klown {lap
(4 Augmentor wing
{8) Overwing blown flap
(d) Lift Pod Aircraft

(1) High bypass ratio, high thrust/weight turbofans, either concentric
or turbotip drive, in wing or fuselage 1ift pods or swingout/stowed

within fuselage; separste cruise propulsion turbofans.
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{e) Fan-In-Wing Aircraft

{1) Turbetip lift fans powered by turbojets or low bypass turbofans

which also afford cruise propulsion,"

The project report review also states that the subject types of aircraft are not
covered under the current FAR Part 36 "Noise Standards: Aircraft Type Certifica-
tion;" inesmuch as the Part 36 rule was directed toward a wide variaty of Conventional
Takeoff and Landing {CTOL) aircraft the operational characteristics, thrust modes,
environments, and economics of which are substantizlly dissimilar from the envisioned
QSH type of aircraft, Thus a regulation "tailored" to and clearly appropriate to the

type (as required by law) should be considered,

One of the project report conclusions is stated to be “since the QSH system
development is in such a state of flux during its present embryonic stage, it is con-
cluded that the {ssuance of an ANPRM on QSH noise would beat suit the FAA's
purposes in establishing a firm structure upoﬁ which to base specific QSH noise
standards. Reliable specific data on various QSH aircraft noise characteristics and

economics are urgently needed to construct an effective and vieble QSH noise rule."

Other conclusions are stated to be:

1. Second generation QSH aircraft should be no noisier than first generation
of STOL aircraft.
2, Noise repulations should be developed with a view to the impact of environ-
mental provisions of the Environmental Policy Act, the Airport and Airways
Act and the Noise Centrol Act of 1972,
3, Most noise certification concepts lack the capability of matehing aireraft
noise to airport, heliport or STOLports. The potential for this matching

exists through the new environmental legislation,

4. Enroute nolse for quiet short haul routes should be given regulatory

consideration,
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5, The aircraft indusiry repeatedly stresses caution hoth in the premature

issuance of a QSH noise rule and in regulntory noise limils which {nhibit the
development of the many types and sizes of @SH aircraft now in view. On

the other hand, the Rule's entire objective would be negated if the FAA were
to structure the regulation so as to permit a wide spectrum of noise emissions
from all possible typas of QSH aircraft, Further, it would seem that the
noise sensitive task of establishing new metropolitan heliports and STOLports
together with the demands of new environmental laws, would require QSH
aircraft to ﬁccede to even more of an economic sacrifice in the cause of

noise reduction than has been the case for CTOL aireraft,"

The project report makes only one recommendation; that is, prepare a notice of

advanced proposed rule making (ANPRM). According to the recommendation, the

ANPRM should serve three funections:

1

Provide emphasis of the FAA intent {o require standards of maximum noise

for QSH type aircraft,

Provide notice of intention to follow the general philosophy of the present
subsonic noiss regulations.

Solicit specific information from all segmenis of interasted aviation sources,
munieipal, local, state, Federal and public entities and individuals on the

specifics of R/V/STOL designs, physical and operational characteristics,

environmental impacts, economic limitations, evolutionary development and

alternatives.

The project report further provides n list of 19 specific areas of inquiry and, for

convenience, all nineteen have been extracted and are listed below,

"(1) How bast to envelop the class of aireraft lmown as QSH for noise certification

purposes,
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10)
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(12)

The extent to which the class of @SH aircraft should be divided Into sub-
classes, {,e., rotary wing, VIOL, STOL, RTOL, etc. for the purpose of

establishing noise limits and measurement procedures.

The extent to which the class of @SH aircraft should be further categorized
for purposes of assessing the economic Impaet and technological feasibility
of noise regulations.,

The extent to which noise level characteristics of present day and future

types of QSH alrcraft and their propulsion system can be predicted.

The extent to which present conventicnal noise reduction techniques can be

incorporated In the various types of QSH aircraft now envisioned,

Specification of noise measurement points for certifleation purposes to
ensure that noise information recorded n the flight manual will have maxi-

mum utility for long-range land use planning and future airport development,

The variation in noise characteristics and operating economics associated

with the various types of STOL nircraft now envisioned,

How besi o regulate noise for QSH aireraft (amend Part 36, promulgate
new Part, ete.).

The minimum time for compliance with a QSH noise rule,

The expacted market range for various classes of QSH aircraft if the
development of metropolitan heliports and STOLports s not impeded by non-
technological factors,

An equitable method of establishing a relationship between maximum noise

certification levels for QSH aircraft and economic and tachnological feasibility,

The quantitative benefits associated with QSH operation from metropolitan
airports, heliports and STOLports with relatively high background noise levels

and with nonresidential nighttime communities,
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{13) ‘The extent and effect on total operating economics of larger classes of

QSH alrcraft foreseeably designed for both QSH and CTOL route structures.

{14) The economic penalties associated with minimum and maximum levels of

noise reduction {or various classes of QSH aircralt.

(15) The limitations on the utilization of the V/STOL aircraft's capability of
high maneuverability by reason of airline practice due lo passenger comfort,
pilot acceptance, navigational equipment safely margins and operating

economics,’
(168) The need for enroute QSH noige restrictions.
(17 The alternative methods of QSH noise regulation,

{18) The development and placement of economic incentives in the Rule for

reducing the noise of future QSH aircrait,

(19) The applicability of subjective noise rating concepts to rotary wing, RTOL,
STOL and VTOL aircraft (ASDS, CNR, elc.)."

PROPELLER DRIVEN AIRCRATFT NOISE TYPE CERTIFICATION STANDARDS
(NOTICE OF PROPOSED RULE MAKING): 22 JAN 1973; PROJECT REPORT.

The stated objective of the subject project "is to support a Notice of Proposed
Rule Making to amend Part 36 to provide type ceriification standards for propeller

driven aircraft (other than transport category already covered under Part 3G),"
The preposed standards are stated to have been ""designed to halt the escalation
of noise from propeller aircraft and to ensure that new designs are substantially
quieter,™
The project report (14. 1-322) does take cognizance of and references the Noise

Control Act of 1872 (PL 92~574).

The proposed standards are stated to be applicable "to propeller driven aireraft

normally certificated for airworthiness under FAR 23, including normal, utility and
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acrobatic aireraft having a moximum certificated takeolf weight not exceeding 12, 50¢
pounds (5,700 kg.). Within this range are included single- and multi-engined alreraft
equipped with various types of powerplants and that derive the major portion of tholr
propulsive thrust by means of a propeller. Standards herein relating to noise certi-
fication for these propeller driven nirplanaes apply to all affected types of basically

new design or modification to existing designs for which a type certificate is required.
These standards will not be made retroactive to the extent of requiring modification of
individual alrplanes already in service but will embrace continued production of earlier
types. It is proposed that all aircraft produced after 1 year following the issuance date
of this FAR will meet a basic noise limit; whereas, after 31 December 1975, all origi-
nal type certificates will meet a lower level, Original type certificates granted through

December 1975 will also conform to the basic limit,

"It is noted that the nolse produced by o light nirplane belonging to a given basic
mode!l can, in some cases, be influenced to a significant degree by the insiallation
of approved alternative equipment or by the incorporation of subsequent modifications,
with particular reference to propeller and engine exhaust system. Therefore, the

provision of FAR 36, covering the incorporation of acouslically significant changes,

shall apply, "

A particular guideline applied to this project led to recommending deviations
[rom standards previously established under Part 36, The guideline was stated to
be, "Any noise certification scheme for such aireraft should be as simple as possible,
in consonance with the ability to produce consistent and reproducible results over

the range of ambient test conditions likely to be encountered in practice,"
The significant deviations are noted to include:

e The basic unit of noise measurement is based upon an A-weighted network
(dBA) as opposed to the previously established Effective Perceived Noise

Leveal (EPNAB).

V-1-18



gy ras

A D T T N A e STt e T DAy et e e e e

Frve

EREEA RS TN CI

e LS

e The nolse is measured at a single point under the aireraft, which shall fly
nt constant nltitude and power getting as opposed to the previously estab-
lished three points of noise measurements (takeoff, approach and sideling),

with the aireraft operating in the appropriate {takeoff or landing) mode,

The project report gtates that, "The basic approach teken in setting neise limils
for general aviation propeller driven aireraft was to establish noise limits as a
function of aireraft gross weight, using as a guide the current nolse levels, 1{mits
previously established by Switzerland and Germany, and an estimate of reductions
that are technically feasible and economically reasonable. ‘These basic limils would
apply for "standard" performance aircraft, having a "standard" power loading.
Correction factors, based on power loading, would be allowed to credit higher par-
formance aircraft for their abilities to climb faster and to fly the pattern at a lower

percent power,"

The proposed noise limits are shown in Figure V-3-1. As shown, the proposed
standard nolse levels, ag in the original Part 36, are a function of aiveraft weight,
The allowable corrections are based upon the airoraft power loading and the correction

is proposed 1o be limited to 5 dB, initially, and 3 dB at a future date.

This report appears to be well developed, consistent with other similar standards
for this type alrcraft and capable of providing o noise limit with probable future reduc-
tion of noise generated by this type aircraft, Deviation from previcusly established
standards under FAR, Part 36 appears 1o be unwarranted, excepl on the busis of sim-
plicity and the economices resulting from the simpler measurements and procedures,
The adoption of these simple standards to this type aireraft should in no way effect n

change in those already established for turbojet powered transport caiegory aircraft,

AIRCRAFT SOUND DESCRIPTION SYSTEM (DRAFT, 3 AUG 1972): Order 7040.

This draft order "states policy and establishes procedures and guidance for the

calculation and dissemination of aircraft sound data." In addition, it is intended to
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cancel Order 7040,1, 27 October 1865, Technical Report: "Land Use Planning Relat-
ing to Aircraft Noise."

The background section of this order stales, "the Federal Aviation Adminisira-
tion does not have authority to promulgate or enforee nireraft sound standards in the

vieinity of airports, However, by virtue of the authority described in Paragraph 1

of this order, it does seek to promote, encourage and support, to the exient practicable,

sound abatement plans and compatible land uge planning and control by the responsible

lacal and state authorities where the legal authority and responsibility rests,”
The authorities cited in the above paragraph include:

¢ Public Law 90-411, Section 611 (a), an amendment to title VI of the Federal
Aviation Act,

e  The National Environmental Policy Act of 1969 (PL 91-190) together with
Executive Order 11514,

s Tho Airport and Airway Development Act of 1970 (PL 91-258).

The order further stales that, "the techniques for measuring and describing the
physical characteristics of sound are highly developed and extensively used by mem~
bers of the scientific community., However, methods for guantifylng and describing
sound exposure had not been developed that are readily understandable and generally

usable, "

The Aircraft Sound Description Systam (ASDS) developed by the FAA Office of
Environmental Quality and described in the handbook referenced by this order is

intended to provide a "readily understandable and generally usable' sound descriptor,

The order has not been officially distributed but has been given wide unofficial
distribution as witnessed, for example, by the resolution passed by the Board of Air-
port Commissioners of the Los Angeles International Airport (1.1-278). This reso-

lutjon states:

"WHEREAS, by Draft Order No, 7040, dated August 3, 1972, the Department
of Transportation, Federal Aviation Administration, distributed a proposed

aircrafi sound description system (ASDS); and
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"WHEREAS, said Draft Order contains proposed procedures and guidance for

the caleulation and dissemination of nircraft sound data; and

Y"WHEREAS, it s in the best inlerest of the City of Los Angeles, the Department
of Airports, and of airport operators generally thet a national system of sound

measurement be adopted for use by airport cperators;

"NOW, THEREFORE, BE IT RESOLVED that the Board of Airport Commissioners
of the City of Los Angeles approves the adoption of said airerafl sound deseripiion
system and respectfully memorializes the Department of Transportation, the
Federal Aviation Administration to expedite the proceedings necessary to adopt

sald system and to order the same ot the earliest possible date,”

Airport operators may welcome a geund description system to replace o noise
axposure forecasting system, but the system described in the draft order requires

considorable rework as indicated by the following analysis (8. 3-149).

Introduction to ASDS Analysis

The draft order for the ASDS presents procedures for the '"calculation and dis-
Semination of aircraft sound data,™ The result of the calculation process Is given

in each of the following three forms:

1, A single-number rating of airport nolse assigned units of acre~minutes

but which, in reality, are units of acre-minutes per event-day.

2. Agraph or chart, called an acre-minute graphic chart, for which the
vertical scale is in units of minutes and the horizontal scale is in units
of acres, indicating for each class of nircraft, the area enclosed by its

100 EPNdB contour related to an arbitrary duration time.

3. Curves, called sound exposure maps, the coordinates of which represent
downrange and crossrange distances on aireraft flight tracks described as

g set of lines of constant time exposure. "
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The c¢alculation procedure is described in the Draft Order in Appendix 1, page 2, and
illustrated by example on o specinl form presented in Attachments C and DD, No recom-
mendation is made in the Draft Order concerning which of the three forms is the
preferred way of describing aircraft noise exposure, Although all of the three forms
can be constructed from the same computational data (such as Attachment D), each
presents the results in ways that are subject to different interpretations, some of

which are misieading,

Analysis of the Acre-Minute Concept

The primary element in the ASDS consists of single-event equal noise level
contours of 100 EPNdB assigned to various classes and operational modes of aircraft,
Thers is no explanation in the draft order of the input used to construct these contours,
The usual procedure for caleulaling noise level contours {s dependent upon the following

three relationships:

1. A set of takeoff profiles and takeoff roll distances identified for each class
of aireraft (e,g,, four, three, and two jet engines) and takeoff weight or stage

length, also, ene ar more approach profiles and distances to touchdown.

2, The variation In noise level at a reference distance (e.g,, EPNL at 200
feat) with engine power setting (e.g., engine pressure ratio, fan speed,

or thrust).

3. The variation in noise level with slant range at closest point of appronch

for each power setting of interest {e,g,, takeoff, cutback, and approach).

The preceding relationships represent extremely comprehensive sels of daia that,
because of the flexibility in aireraft operational procedures, are impossible to predict
for oach specific aircraft, The usual procedure, therefore, is to assume relation~
ships for each type of clasa of aircraft that are meant 1o be representative of average

performance, both for nolse level and aircraft oparations,
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Even if the ASDS were judged to be a valid concept, there is no way to evaluate
its accuracy unless the input assumptions are described. For example, can any
portion of the input data be related to FAR Part 36 measurements? Is thrust cutback
agsumed at takeoff 7 If not, then the ASDS may be incapable of adequately describing

the noise of airerait operating in the manner for which they have complied with the

Federal noise regulations,

The ASDS uses the area only within the 100 EPNdB contour for each ¢lass and opera-
tional mode of aircraft as the basic measure of noise exposure in units of acres per
event, The second element in the ASDS is an assumption, for each class of aireraft,
of the number of operations in a 24-hour day in units of events per dny. There is no
explanation in the draft order of the method used to predict number of events per day,
For example, does it represent a busy day, an average summer day, or the number

of events per year divided by 3657

The next element in the ASDS is an arbitrary sssumption of a duration time of
20 seconds per event which translates to three events per minute. There is no
explanation in the draft order of the meaning of this duration time, What is it the
duration of ? If the implication is the duration of 100 EPNdB, the concept is erroneous
because there is no such thing as a duration of CPNAB. There is n duration time
correction included in the methodology for computing EPNdB, which is an integrated
value over t{ime of the tone corrected noise as it rises and [alls. Therefore, the

ASDS includes » double duration effect that, without a proper explanation, makes

no sense at all,

The ASDS procedure multiplies the thres alements together to yleld a single
number rating of airport noise in units of acre-minutes per eveni-day, which, how-
ever, ia denoted as acre-minutes in the draft order. Another way of looking at the
single number result is that it {s merely & number in acres per day divided by the
constant "3," In other words, the assumption of an arbitrary duration time has no
substantial effect at all. So why use it? The term acre-minutes is misleading in

that there {8 an implication that the time element is an influential and logical part of
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the ASDS, which s simply not true, No justification can be made for an assumption
of three events per minute as it Is used in the ASDS, or for that matter, any number of
events per minute, As used in the ASDS, the fewer number of events per minute, the
larger the ASDS acre-minutes will be or, conversaly, the larger number of events

per minute, the smaller the value of acre-minutes will be, which is not logieal since

it is the inverage of what one would expect from a noise exposure descriptor,

The ASDS is influenced equally by acres per event and the number of events per
day in the sense that if one is halved and the other doubled, the number of "ncre-
minutes" remains the same, In all of the international procedures for predicting
aireraft noise exposure, developed by acoustical experts throughout the world, the
effect of number of operations is included as some form of logarithmic relation and
not linear. Thera are differences of opinion as to the particular logarithmic form
that is most appropriate (e.g., whether 10 log or 15 log) but there is no justification
whatever for the assumption of a linear relationship, The ASDS would penalize air-
craft traffic growth far more than is realistic: doubling the number of operations
would double the number of acre-minutes, On the other hand, for tha concepts
that Incorporate numbers of operations logarithmieally (e.g., NET and NNI), doubling
the number of operations would increase the result by only three to five units, which is

reasonable and much less severe.

The avintion community expects to grow in numbers of airceraft and operations
and also in the production of noise controlled aircraft. The ASDS could indicate,
erronecusly, that the benefits gained from quieter afrcraft (e.g., DC-10, L1011,
747, and noise retrofit) are offset by the increase in numbers of operations, The
preclusion of subjective interpretations of the ASDS, such as annoyance factors, in
the draft order will not prevent the making of such evaluations, It should be expecied
that the ASDS acre-minutes predicted for an airport viclnity in 1980 thai are lese
than, equal to, or greater than those predicted for the same airport in 1972 will be

judged to mean less, equal, or greater annoyance, respectively,
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Analysis of Acre-Minute Graphie Chart

The graph or chart presented in Atinchment I contains all of the erroneous ele-
menis inherent in the ncre-minute concept, because it is based upon the same data,
However, the chart does not lend itself to rapid or easy interpretations, hence, some
of the pitfalls or dangers in the ASDS might be overlooked, It is dlificult to see what

useful purpose the chart serves,

Analysis of Sound Exposure Maps

Aitachment G, titled "Sound Exposure 1970', is a figure showing three curves,
one inside the other, ench lnbeled in minutes. The discussion of Attachment G, given
on page 3 of Appendix 1, does not adequately explain the meaning of these curves other
than ''a set of lines of constant time exposure," The question is—exposure lo what
level of noise? From the discussion throughout the Draft Order, the assumption can
be made that the three curves represent the single-event 100 EPNdB contours for the
DC-8/107, 727, and DC-9/737 classes of aircrafi, respectively. I this assumption
is correct, this form of the ASDS is erroneous if the intent is lo indicate that the
curvas tre a set of lines of consiant time cxposure to 100 EPNAB, In fact, the curves
have no logical meaning. The only conclusion that can he made is that the three curves
represent lines for which there will be 60, 48, and 20 "minutes," respectively, of
noise that will not be less than 100 EPNdB, No information is presenied on how much
the noise would exceed 100 EPNdB, but for the two innermost curves, it could be
considerable, possibly as much as 110 to 120 EPNdB. Furthermore, the level of
nolse alohg any one curve would not be constant, so it does not represent an equal
noise contour except for a single event of a particular class of aircraft. If time in
minutes is to be assigned to these curves based upon numbers of operations of othor

classes of aircraft ag well, then lthese curves have no significance for noise exposure,
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Conclusions of ASDS Analysis

The ASDS acre-minute concept is bused upon two [nlse premises that have no
scientlfic b asis, lead to confusion, and make the concept a hazard to the growth of
aviation, The first premise is the assumption of a linear, instead of a logarithmic,
relationship for the number of operations, which can have the effect of severely deam-
phasizing the nolse reduction benefits that would result from quieter nircraft, The
second premise {8 the assumption of an arbitrary constant duratfon time, which makes

no sense but implies sophistication and logic that do not exist.

The ASDS acre-minute graphic chart simply compounds the fallacies in the acre-

minute concept by adding to the confusion,

The ASDS sound exposure maps are single event equal noise level contours for
various clagses of aireraft that are misrepresented as equal time exposure contours
for multiple event operations, In reality, the maps have no logical meaning, They
are simply lines indicating positions on the ground for which noise levels will not be

less than 100 EPNdB during some aireraft operations,

Even if the ASDS were based upon valld scientific principles, the draft order
provides no information or guidelines for its use, The draft order irnplies that the
ASDS, by virtue of serving as the agency nircraft sound descriptor, is capable of
being used for sound abatement plans, compatibie land use planning, and in environ-
mental impact statements, Howaver, without recommendations for the meaning or
interpretation of the acre-minute values, the ASDS will be of no use in the preparation
of environmental impact statements, noise-compatible land use planning, and noise

evaluation and control,
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SECTION V-4

REVIEW OF NOISE CONTROL ACTIONS OF OTHERS

STATE AND LOCAL

STATE OF CALIFORNIA

On November 10, 1870 the Californin State Aeronautics Board adopted airport
noise standards which became effective as State Department of Aeronanutics Regulations :
on December 1, 10872, The regulations are contained in Subchapter 6, Title 4 of the }
State Administrative Code (15, 1-34). ‘

The regulations were "deslgned to cause the airport proprietor, aireraft operator,
local governments, pilots, and the depariment to work cooperatively to diminish noise.
The regulations accomplish these ends by controlling and reducing the nolse in communi-

ties in the vieinity of airports,"

The regulations are npplicable to all existing and future airports in California

required to operate under a valid permit issued by the state aeronautics department,

With the exception of the specification of o Single Eveni Noise Exposure Level
(SENEL), thse regulation is concerned with noise exposure, which combines measures
of noise and time at specific locations., That is, the regulation is primarily concerned
with the totality of the aircraft neise at a particular loeation without specific regard for

or an assessment of a particular event, source, or opsration.

The enforcement of the California state regulations is dalegated to the county in
which the airport is located, Review of data and findings are maintained at the state
level, Implementation, beyond that of the enforeing county, is the responsibility of the

airport proprietors, except for complying with the SENEL, which is the responsibility

of the aircraft operator,
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The regulation specifies (but does not limit) the methods of controlling and reduc-
ing the noise impact to the following:
"(a) Encournging use of the airport by airerafl classes with lower noise level

characteristics and discouraging use by higher nolse level aireraft classes;

(t) Encouraging appreoach and departure flight paths and procedures to minimize

the noise in resldential arcas;

() Planning runway utilization schedules to take into account adjacent residen-
tial areas, noise characteristics of aircraft and noise sensitive time
periods;

(d) Reduction of the [light frequency, particularly in the most noise sensitive
time periods and by the neisier alrcraft;

(e) Employing shielding for advantage, using natural terrain, buildings,
et cetern; and

(i Development of a compatible land use within the noise impact boundary.

Preference shall be given to actions which reduce the impact of airport noise on

existing communities. Land use copversion involving existing resldential communi-

ties shall normally be considered ihe least desirable aciion for achieving compliance

with these regulations."

LOS ANGELES INTERNATIONAL AIRPORT

The management of Los Angeles International Alrport have taken actions In order
to nlleviate their noise problem. The Board of Airport Commissioners has recently

adopted a five point noise abaiement program, The program includes:

1. A preferential runway use program that allows preferential treatment of air-

eraft certificated under FAR Part 36, Appendix C.
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2, Planning of landing fees giving preferential treatment to aircraft certificated

under FAR Part 36 and fees somewhat proportienal to type noise levols,

3, Afleet noise rule malking reference to FAR Part 36 noise levels, A stated
goal of 40 percent of all aircralt using the airport being in compliance by
July 1, 1977, and a rule of 100 perceni compliance by December 31, 1979,
The rule will stand as a regulation at the airport "unless and until n more
stringent rule is adopted by the Federal Government, or by any one or more

of 1ts agencies authorized to do so,"

4, Establishment of an airport Noise Reduction Enforcement Division with the
staff and equipment required to measure aircraft noise to ensure compliance

with standards fixed by FAR Part 34.

5, Revocation of airline operating permits when carriers are shown to be

repestedly in violation of the preferential use runway program,

The regulations in the cited resolution of the Board of Commissioners of the
Los Angeles International Airport (15,2-265) reflects the use of somo of the noise
control options available to the airport aperator, The use of these options is

undoubtedly related to California airport noise regulations (15, 1-34),

Other options that may appear to be available for use In rulemaking are those
which wauld tend to regulate, control, or standardize certain alrcraft operational
alternatives such as two-segment approaches, reduced thrust takeoffs, and landings
without the use of thrust reversers. Controls placed upon flight operations invariahly
involve the safety of the particular aireraft and often other aircraft in 'the system";
therefore, the successful development and application of aircraft operational noise
rules often require the cdinbined efforts of the FAA, the aireraft manufacturer, the
airlines, and the flight crews. Specific examples of type of noise control action by

the aireraft industry are reviewed in the following paragraphs of this section,
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INDUSTRY NOISE CONTROL ACTIONS

The takeoff operational procedures developed and promulgated by the Air Trans-
port Association of America (ATA) and the National Business Aircrafl Association,
Incorporated (NBAA) are contained in References 13,1-150, 188 and 266. These
procedures were developed with the assistance of the FAA, The ATA procedure has
been in effect since 1 August 1972; however, the FAA Project Report relating to the .
Noise Contro] Operating Rule for Takeoff (Reference 14, 1-180) dated 21 November
1972 indicates that "the endorsement of the airlines' recent recommended takeoff
procedure have not to date effected the gouls desired.' The project report does nol !
explain which goals or how the failure manifests itself, In any case, the ATA TFlight
Operations Committee efforts, as well as those made by the sinff of NBAA, ars

representative of the noise control actions which have and are continuing to be taken

by the air trangport industry, These are voluntary actions resulting in self-imposed ;

rules.

Inasmuch as there appears 1o be no organization or ngency, with the possible
exception of the FAA, monitoring and assessing the results, the degree to which the

effort 18 effective, (n terma of actual reduced noise levels or exposure, is not known

at this time,

Noise control acilons taken by another segment of the air transport industiry, the
intrastate carriers operating in the State of California, are reported in References
4,1-267, 268, These actlons appear to be developed on a case-by-case basis In
cooperaticn with the California airport operators in response to the previously cited
state airport regulations. These actions, as well as those proposed or taken by
ALPA, ATA and NBAA have been thoroughly reviewed by the EPA Aircraft/Airport
Noise Report Study Task Group 2 and are extensively discussed in the draft report
{10, 2-285) of that group,
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SECTION V-5

SUMMARY AND CONCLUSIONS

The Noise Control Act of 1972 (Public Law 92-574) amends the Federal Aviation
Act of 1958 to include the concept of ""health and welfure' and to define the responsi-
bilities of and interrelntionships between the Federal Aviation Adminiatration (FAA)
and the Environmental Protection Agency (EPA) in the contrel and abatement of air-
craft noise and sonic boom. Specifically, PL 92-574 requives that, in order to afford
present and future relief and protection to the public health and welfare from aircrafi
noise and sonic boom, the FAA, after consultation with EPA, shall prescribe and
amend such regulations as the FAA may find necessary to provide for the control and

ahatement of aircraft noise and sonic boom.

In prescribing ahd amending regulations, PL 92-574 requires that TAA shall con-

gider whether any regulation is:
1. Consistent with the highest degree of snfety.
2. Economically reasonnble,
3. Technologically practicable,
4. Appropriate to the type.

The above conslderations form a set of constraints oriented to safety, economics,
and technology. However, PL 92-574 has introduced a fifth constraint; protection to
the public health and welfare,

The nbatement of aircraft noise is nccomplished by exercising, to the extent
feasible, the noise control options available to the aircraft manufacturers and opera-
tars, and the public authorities in the airport neighborhood communities, Finally,

the remainder of the noise must be contained within noise compatible boundaries.
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Regulations are the moat effective technique for exploiting avallable nalse control
technology and, if properly constructed and implemented, can provide the incentive to

ensure continuing effort directed to technological ndvancements,

THREE PART REGULATORY PLAN

Public Law 92-574 amends the Federal Aviatlon Act of 1958 (superseding PL 90-
411} to include the concept of health and welfare. The {ull text of the amendment is
given in Figure V-1-2. In effect, a fifth regulatory constraint has been added as
discussed in Sectlon I and shown in Figure V~1-1, The FAA has the authority to pre-
scribe aireraft noise regulations and is well qualified to develop them effectively
within the original four constraints, The {ifth conatraint (health and weifare) is the
rosponsibility of both FAA and EPA; but EPA hns the capahility, by viriue of bronder
noise control responsibility nnd grenter objectivity, for coping more effectively with
that consiraint. In foct, no member of the aviation community, by virtue of its vested
interests, should be put in the position of having major responsibility for the possible
limitation of the growth of aviation. A perplexing question, therefore nirises. That
is, how can EPA and FAA most effectively work together and reconcile any differ-
ences in interpretation of what constitutes protection to the public health and welfare ?

A solution to this problem is presented in the following three part plan.

REGULATIONS PRESCRIBED AND ENFORCED BY FAA

The FAA shall continue to prescribe and enforce aireraft noise regulations for
the aireraft manufacturers and operators, considering the principal regulatory con-
straints to be safety, economics, and technology. The purpose or objective for the
FAA in prescribing regulations shall be ag stated in PL 92-574; that is, "In order to
afford present and future relief and protection to the public health and welfare from
aireraft noise and sonic boom. .,". The FAA shall be considered to have the best
expertise in prescribing regulations within the constraints and, although EPA shall
be consulted for advice and recommendations, the FAA shall have the responsibility

and authority for their content and enforcement,
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The nolse control regulation prescribed by the FAA [or the alrcraft manufacturers

and operators ghall be expected to reflect the latest state of the art of safe and econom-
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len] technology and shall be expected to elfect a decrease in noise exposure, but not
necessarily to the extent of full proteclion to the public health and welfare, The regu-
latlons shall be of the "umbrella’ type in the sense that those regulated can all comply
by use of available technology but some may be capable of achieving lower noise

lovels than others by virtue of their greater technological capability. An alrworthi-

ness or operation certificate shall be contingent upon compliance with the noise con-

trol regulations,

REGULATIONS PROPOSED BY EPA

EPA shall, when necessary, present to the FAA proposals for noise control reg-
ulations that EPA determines to be needed to incrense the protection of the public
health and welfare. The proposrls shall be in the form of project reports containing
the substance of recommended noise control actions but that may not have been
theroughly analyzed regarding safety, economics, and lechnology. The FAA shall
have the authority to reject the EPA proposals on the basis that the constraints of

safety, economics, and technology have been viclated.

If, however, EPA has reason to believe that FAA rejection of the proposed regu-
Intlons is unwarranted, EPA shall consult with the FAA and may request the FAA to
review their deciglon., Any such request shall be published in the Federal Register

innccordance with the detailed illumination procedure required by PL 92-574 (see

Figure V-1-2),

AIRPORT REGULATIONS (PERMITS) PRESCRIBED AND ENFORCED BY EPA

EPA shall have the authority and responsibility to develop criteria and neise
evaluation methodology sufficient to establish a noige exposure level such as point A
in Figure V-2-3. That numerical level shall establish the meaning of protection to

the public health and welfare based upon the current state of the art of determining



the effects of nolse on man and other ecological systems nnd shal] consider that 100
pereent protection is unreasonable., As studies continue over the years, this number
may be lowered, particularly if evidence should {ndicate that noise is a hazard to

health in ways not apparent &t this time.

The number establishing protection to the publie health and welfare shnll repre-
sent a level (or dose) of cumulative noise exposure over a 24-hour period that, if
exceeded for a finite period of years, would constitute lack of protection or eventually
may be clagsed as a hazard, depending upon length of exposure. A point to be
emphasized, however, is that mere exceedance of this number only indicates that the
nolse exposure is a degrading environmental influence and not a cause of immedinte

noticeable irreversible damage.

All airport operators shall be reguired to predict their aireraft operations for a
typleal 24-hour dry and to construct equal noise exposure contours for the numerieal
levels and in conformance with the methodology specified by EPA, The land area within
the contours for each airport neighborhood shall be examined for noise-compatible
usege based upon n acale determined by EPA with advice and recommendations from
other interested Federal, state, and local agencies, Wherever land areas are con-
gidered to be incompatible with the nolse exposure, the airport operator shall be
required to begin to restrict the aireraft operations by all regulatory means at his
disposal (curfews, guotas, weight and type limitations, preferential runway use,
landing fees, ete,). The restrictions shall be in effect until all land areas within
apecified contours have noise-compatible use. Full compliance with land use com-
patibility shall be apecified in a reasonable time period, permitting the aireraft oper-
ators and manufacturera to implement the current and near future source and path
notse control technology and permiiting land areas within these contours to be con-
verted by the appropriate authorities @irport operators, and/or federal, state, and
local governments) to noise compatible use (insulated buildings, manufacturing,

recreation, etc.).
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SUMMARY OF THREE~PART PLAN

The three part regulatory procedure discussed presents a logical plan for con-
trolling aircraft noise exposure to levela that afford protection of the public health
and welfare., The procedures would permit the FAA to exercise their considerable
expertise in safety, economics, and technology without conflicting influences resulting
from their need to interpret the meaning of protection to health and welfare, EPA
would have extensive consultations with FAA and would, on occcasion, propose new or
modified regulations in the form of project reports. In general, however, EPA would
recognize and defer to the FAA expert judgment but would have available, in the case
of serious disagreements, the public dissemination procedure specified in PL 92-574.
The controls on noise exposure, to the extent of protection of the public health and
welfore, would be implemented at the airport by the airpert authorities, because the
airport neighborhood is where the environmental degradation exists and where the ul-
timate controls should be. The airport authorities would impose restrictions on the
aircraft operators as needed to ensure that the airport nejghborhood communities
have noise-compatible land usage. The restrictions would provide incentive for the
aircraft operators to conduct thorough investigations and consider maximum utilization
of the available source and path noise control optiona, The fact that an aircraft manu-
facturer or operator hag harely complied with an FAA "umbrella type' regulation
would not ensure the acceptance of a particular airplane at all airports. The airport
restrictions would, therefore, encourage the aircraft operntors and manufacturers to
satiafy tha FAA regulations with their best effort and not to just comply with specified
limits.

The airport permit plan is similar in concept to the plan incorporated in the air-
port noise atandards of the State of California, which heeame effective as State Depart-

ment of Aeronauties Regulations on 1 December 1972, Legal precedent has been set,

and many functional details that have been worked out for the State of California would

be applicable here.
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SECTION V-6

RECOMMENDATIONS

The FAA, since the advent of FAR Part 36, has been concerned with the develop-
ment of a considerable number of nolse control regulatory actions. As discussed in
Section V-3, there are two regulations, two NPRMs, three ANPRMs, and three pro-
ject reports, The two existing regulations, FAR Part 36 for subsonic transports and
turbojets and FAR Part 91.55 for sonic boom, effectively prevent the escalation of
source nolae. Considering the recent rapid growth of civil aercnautics (size and
thrust, as well as quantity), holding the line on source noise is a noteworthy achieve-
ment. TFurthermore, the remaining eight proposed regulatory actions, if implemented
with only relatively slight modifications, would effect significant reduction in noise
exposure within the next few yeurs, The land areas within the noise exposure con-
tours representing protection to the public health and welfare, such ns shown in
Figure V-2-5, would experfence substantial shrinkage, thus minimizing the residual

land areas requiring noise-compatible usage.

In addition, thera are other potential noise control actions not necessarily ex-
plared in depth by the FAA, such as discussed in detail in the report of Tagk Group 2,

that would further reduce substantially the noise exposure areus,

IMMEDIATE FAA REGULATORY ACTION

ANPRM 70-33 -~ SUPERSONIC AIRCRAFT NCISE

The noise problems relating to supersonic transports can be identified with current
and future types of these nireraft, For the current types {Concourde and TU-144), some
models exist, others are {nproduction, and additional models including growth versions
muy be produced, The future types are defined as those that bave no applications for

type certificates and may nol have been designed nor even thought of.
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Many manufiteturing members of the aviation community helieve that the basie
differences in the design characteristics of subsonic and supersonie aircrail preclude
the use of noise astandards applicable to both types of aireraft, Even (hough supersonic
transports will share the same airports with subsonic trunsports that will have com-
plied with the FAR Part 36 noigse standards current at that time, they believe that
separate noise regulations should be developed for supersonic iransporis permitting
them to exceed the required lavels for the subsonic aircraft. Unless this is done,
they maintain, the development of superscnic transport aircraft will be severely in-
hibited. In support of this position, the International Civil Aviation Orpanization
{ICAQ) recommended (CAN 3, Agenda Item 3) Ref. 8.4-185 that future supersonic
transport airplanes be designed to minimize the noise lavels helow the approach path,
below the takeoff path, and to the side of the airplane during takeoff elimb, Annex 16
noise certification atandards for subsonic turbojet airplanes (which are praetically
the sume ns FAR 16), current at the time the application for certificate of airworthi-

ness for the prototype was accepted, should serve only as a general puideline.

The ICAQ recommendations, however, do not appear to be compntible with the
requirements of PL 92-674. On the one hand, it is not unreasonable to allow limited
numbers of existing supersonic aircraft (or whose construction is committed) to
share airports with subsonic niveraft providing they comply with the airport "permit"
requirements. On the other hand, it is not reasonable to issue a noise "ecarte blanche™
to the manufacturers allowing them freedom to design future aircraft with the degree

of noise source control they think best.

In consideration of the above discusgion and the requirements of PL 92-574, the
Task Group 5 report recommendation is that the regulatory process be expedited by
the FAA to insure that there will be no escalation of noise exposure. The recommen-
ded approach ig that existing 8ST aircraft types {Concorde and TU-144) be regulated
to noise levels as low ss they are capable of achieving by best effort available through
technology or operational conirels, Future SST aircrnft types should be regulated to
noise levels conforming to the FAR Part 36 Appendix C levels current at the time of

type certificate application,
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Existing SST aircraft eannot comply with Part 36, but if the airport permit plan
discusaed in Section V-5 is implemented, the noise exposure will be maintained within
compatible land use boundaries, Sowme airports might be able to accept numerous SST
aireraft operations per day without jeopardizing public health and welfare, while other

airports might be forced to limit them to a very few per day or none at all,

NPRM 72-10 — NEWLY PRODUCED AIRPLANES OF OLDER DESIGN

It is recommended that the regulatory process be expedited, The technology is
availabla to ensure that all new production aircraft by either design, retrofit, or

both, ean comply with Appendix C of FAR Part 36.

ANPRM 70- 44 AND ANPRM 73 - 3 CIVIL AIRPLANE NOISE REDUCTION RETROTIT
AND FLEET NOISE REQUIREMENTS

Two notices of proposed regulations have been issued having essentially the same
objective — retrofit of currently type-certificated subsonic turbofan powered tircraft,
The earlier "straight retrofit' notice merely discusses the need for noise reduction
and emphnsizes that current technology s available for a feasible retrofit program,
The later notice on fleet noisa level (FNL} was published after consideration of com-
ments received in response to the first notice and presents a detailed methodology
and implsmentation procedure that permits and encourages other alternatives as well
as retrofit, The FNL proposal is well developed and could be converted to a regula~
tlon in a short time, while the straight retrofit proposal might require considerable

additional development before it could be structured as a regulation.

Most of the members of Task Group 5 indicated that the FNL concept was pre-
ferable to a straight retrofit rule but that the FNL proposgal as written should be mod-
ified with respect to some of the details. The most common objection was that the
proposed formula for calculating FNL, using a logarithmic summation, does not give
sufficient incentive to airlines to acquire alreraft having noise levels significantly

below the FAR Part 36 Appendix C levels, For example, sufficient credit would not
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be glven to airlines that purchase new widebody aircraft. This objection does not
appear to be compatible with PL 92-574 requiring protection to the public health and
welfare, Neise exposure reduction oannot he accomplished by adding numbers of
lesser noise sources. The major noise sources must be reduced firat, then the minor
sources become important, Merely purchasing and using widsbody airceraft will have
no significant cffect on the overall community noise exposure unless the noisy narrow-
body aireraft arc retrofitted or replaced. The logarithmic summation procedure is
much more represeniative of the physieal and subjective characteristics of noise than

is a linear summation procedurs,

The point raised on incentives to acquire aircraft having noise levels lower than

the criteria of F'AR Part 36 is, however, a good one. The way to accomplish this is

to have the FNL regulation continue, and not terminate in 1978, with 2 number of
goals (or "gates'' as one manufacturer suggests) that decrense in timae, reflecting or
exploiting technology advencements, The first gate would be the original value of the
fleet noise level for each air carrier, which would establish his upper limit and which
he would not be permitted to exceed. The second gate would occur on 1 July 1976
where the FNL originally established for each operator would be reguired to be re-

duced to n level that is halfway to the FAR Part 36 level applicable to his fleet.

The third gate would oceur on 1 July 1978, when oll of the aircraft for each op-
erator would be required to comply with the FAR Part 36 Appendix C levela, At the
third gate, the FNL for each operator would be somewhat below the FAR 36 levels
applicable to his fleet, hecause many of his aireraft individually would have levels
below the eriteria, and none would he above, Also, the third gate would represent
the situation to be expected if a atraight retrofit rule were prescribed. The fourth,
and all future gates, would be dependent upon future technological developments.
For example, a fourth gate specified for 1985 might require FNL values to be five

EPNdB below the values for the third gate,

The concept and strueture of the FNL proposal appears adequate to effectively

exploit the current technology (nacelle retrofit) and to allow and encourage the near
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fulure technology (refan retrofit) to contribute ns it becomes operable. In addition,
the PNL concept would periodically provide a great deal of useful infermation to the
Government on air carrier fleet size, mix, and utilization, However, there nre sev-
eral features in the proposal that wenken its effectiveness and should be removed,

There are several features that would add strength if included.

In consideratien of the preceding discussion and of the requirements of PL 92~574,
the Task Group 5 report recommendation is that the FNL proposal {ANPRM 73-3) he

prescribed as a regulation with the following exceptions:
1. Omit exemption for airplanes engaged in foreign air commerce,
2.  Omit exemption for airplanes enhgaged in overseas air commerce,

3.  Omit expiration date of 1 July 1978 and continue the FNL concept
indefinitely,

4, Include airplanes ongaged in intrastate air commerce,
5. Include FNL requirements for sideline noise as well as takeoff and approach.

A fleel noise level rule would be superior to and obviate the need for a stroight

retrofit rule such ag considered In ANPRM 70-44.

PROJECT REPORT. TAKEOITF OPERATING RULE

Noige abatement tnkeoff opernting procedures have two important requirements,
First, they must be safe, standardized, and capable of being inciuded in routine op-
eration at any airport. Second, they must be capable of effecting significant noise
reduction for critical noise impact arens, Unfortunately, no single takeoff procedure
is capable of providing the necessary noige rellef for all airport neighborhood com~
munities. Consequently, more than one departure procedure should be considered
for standardization, so that each airport can decide which procedure and runway com-

bination best protects the public health and welfare of their neighborhood communities.
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Individunl airports, or runways of the airports, can be placed into three main

categories regarding community noise exposure:
1. Sideline noise sensitive,
2. Near downrange noise sensitive,
3. Tar downrange noise sensitive.

Consequently, three standardized noise abatement tnkeoff operating procedures
should be developed so that all airport neighborhood communities ean be assured of
the minimum noise exposure that available safe flight operational procedures can
bring. Various flight operalional procedures are discussed in detail in the Task
Group 2 report, and specific regulations in the form of project reports will be pro-
posed, subsequent to this report, to the FAA, for noiso abatement takeoff procedures.
However, in brief, a sideline noise sensitive deparfure procedure would require a
reduced-thrust takeoff, A near downrange noise sensitive departure procedure would
require & steep initial climb and sharp thrust cuthack (such as detailed in FAR Part
36 Appendix C). A far downrange noise sensitive departure procedure would be as pre-

sented in the FAA Project Report discussed in Section V-3 of this report and listed

ang Reference 14. 1-320,

The recommendation of the Task Group § report g that the FAA proceed with all
actions necessary to bring into effect the proposed turbojet powered takeoff cperating
rule as provided in Reference 14. 1-320, The proposed rule is not optimum from a
noise standpoint for all airports, but it does assure minimal noise in areas at rela-
tively long distances from the alrport, and, in generzl, some relief resulting from
non-standardized departure procedures. Therefore, it is also recommendead that the
FAA continue to develop additional departure flight contrel rules that will provide
minimum noise exposure for all airport communities while maintaining safe individual

aireraft and system operations.
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PROJECT REPORT. PROPELLER DRIVEN AIRCRAFT

The project report 14, 1-322 represents the basis for n rule that will halt the es-
calation of noise generated by propeller driven aircraft, However, for noise type~
certificatlon purposes, the public health and wellare would be hetter protected if the
FAR 36 nolge evaluation measura, Effective Perceived Noise Level! (EPNL) in units
of EPNdB, were specified instead of the A~-welghted network in units of dBA and if

three noise certifieation points were required instead of one.

In consideration of the preceding discussion and the requirements of PL 92-574,
the Task Group & report recommendation is that the project report be develeped as
soon as possible into a regulation including the EPNL evaluation measure and a three-
point measurement system similar to FAR 36, but with levels and distances chosen
to fully exploit the availability of current source and flight path noise contirol technol-

ogy for propeller driven aircraft.

DRATFT ORDER, AIRCRAFT SOUND DESCRIPTION SYSTEM

The Task Group 5 report recommendation is that the FAA provide public notice
that the Aireraft Sound Description Syatem (ASDS) as described in a draft order of
3 August 1872, which has evidently baen given fairly wide but somewhat unofficinl dis-
tribution, either is undergoing revision or will be cancelled. Conaideration ghould be
given to the noise exposure methodology develoved by Task Group 3, which will be
applicable to all major sources of noige and which will be used by EPA to define the

limits of protection to the public health and welfare,

ADDITIONAL FAA REGULATORY ACTION

FAR PART 36

This rule, applying to subsonic transport category nirplanes and for subsonic
turbojet powered airplanes regardless of entegory, has been in effect for over 3 years.

The levels of Appendix C provide an "umbrella' for nircraft propelled by the new
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high-bypass ratio engine in the gense that the noise from such aireraft can be controlled
to levels considerably below that criteria. Consideration should he given to lowering
the criterin levels for all new aireraft, However, the existing criteria levels are
reasonable (In the technologically practicable sense) for aircraft that are propelled

by the existing low-bypass ratio engines and thal cannot comply, except with the aid

of some sore of retrofit modification.

The Task Group & report recommendation is that the eritoria levels for Appendix
C remain in effect as an "umbrella' for the existing low-and high-bypass ratio flect,
Howevar, future FAR 36 category aireraft should be regulated by the FAA to lavels
of Appendix C minus five to ten. Caution must be exercised for the npproach condi-
tion, as discussed in References 3.2-5, 3.2~18, and 3. 5-150 to ensure that the criterin

level is not lower than those that ean be achieved by available source noise control

technology.

It would be appropriate to include in the revised regulations the ""Acoustical

Change" adjustments proposed in NPRM 71-26 as determined necessary to make Lthe

rule clearer and more effective.

PROJECT REPORT — QUIET SHORT HAUL AIRCRAFT

The current effort to gather all pogsible types and varieties of R/S/VTOL aircraft
(with their attendant varinbility in propulsion and lift systems, types of terminal fa-
cilities, probable route structures and economies) into one noise envelope appears to
be impractieal, This is especially true if the rule is to be established in time to prop-

erly influence design, development, ond introduction of a truly quiet short haul air-

craft system,

The Task Group 5 report recommendation iz that the regulatory process be
initinted to provide a noise rule for short haul aireraft that would require only a sim-
ple modification to FAR Part 36, The three-point mensurement concept and Appendixes
A and B are recommended for short haul aireraft. Only the criteria levels at the three
points need be modified to reflect the lower noise levels required for city and suburban

center operations and for comparatively low altitude cruise paths,
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MISCELLANEOUS FEDERAL ACTION

The three-part regulatory plan presented in Section V-5 introduces the airport
permit concept in which the controls on noise exposure, to the extent of protection of
the public health and welfare, would ba implemented at the nirport. Such a permit
can he incorporated in an airport certificate issued by the FAA under Title VI of the
Federal Aviation Act of 1958, An alternative method of implementing airport noise

standards, discussed by the Task Group I report, would be to transfer this authority

to EPA,
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AIRCRAFT ENGINE MANUFACTURERS (CONZ'D)

BIBLIOGRAPHIC CITATION

"Supplement L to Preliminary Engine Definition and
Characteristics of the JT8D Guiet Engine,’ Pratt
and Whitney, December 22, 1972.

"Preliminary Engine Definition and Characteristics
of the JTED-100 Quiet Engine," PWA 4671, Pratt
and Whitney, February 12, 1973.

M. C. Steele, "Viewgrpphs and Reference Material
Used in Presentation to EPA/ONAC Aircraft Noise

Tagk Group &," Garrett-Airesearch/GAMA, 3 April 1973.

UJPBD-100 Series: Current Performance Data,"
Pratt and Whitney Aircraft, 8 February 1973.

W. G, Cornell, Lir: "Comments on Various FAA Re-
gulatory Notices on Alreraft Noise," General
Electric, 2 April 1973.

"Visuals in Support of Presentation on Small Quiet
Engine-Nacelle~Airplane Program," Airesearch.Company
of Garret Corporation, 18 April 1973.

“Visuals in Support of Presentation on Airesearch
Propulsion Engines,"” Airegearch Company of Garrett
Corp, 18 April 1973.

"Yisuals in Support of Presentation on Effect of
Noipe Regulations Program Schedule," Alresearch
Company of Garrett Corp., 16 April 1973.

"Viguals in Support of Fresentation on Combustion
Noise and Emissions," Alresearch Company of Garrett
Corp., 18 April 1973.

"¥isuals in Support of Presentation on Turbine
Noise Control," Airesearch Company of Garrett
Corp., 18 April 1973.

"Viguals in Support of Preeentation on Mechanical
Noise," Airesearch Company of Garrett Corp., 18
April 1973.
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220

261

26k

258

259
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356

357

ATRCRAFT ENGINE MANUFACTURERS (CONT'D)

BIBLICGRAPHIC CITAYTION

"Visuals in Support of Fresentation on V/STOL
Rotary Propulson Study," Airesearch Company of
Qarrett Corp., 18 April 1973.

"¥iguals in Support of Fresentation on Dual Bypass
Turbotan Epgine Concept," Airesearch Company of
Garrett Corp., 18 April 1973.

"AMreraft Engine Noise Reduction at Airsearch,”
Adresearch Division of the Garrett Corp., April 1973.

Camments On FAA Project Report, "Noige Certifiecation
Rule for Quiet Short Haul Category Aircraft," Hamilton
Standard, 27 April 19573.

Comments On FAA Project Report, "Propeller Driven Aircraft
Noise Type Certification Standards," Hamilton Standard,

27 April 1973.

F. B. Metzger et al, "Noilse Characteristics Of Quiet
Propellers For STOL Aircraft, Purdue Noise Conference,

15 July 1971.

F. B. Metzger et ml, '"New Low~-Pressure-Ratlo Fans for
Quiet Pusiness Aircraft Propulsion, SAE Pusiness Aircraft
Meeting, Wichita, 3-6 April 1973.

F. B, Metzger et al, "Low Pressure Ratlo Fan Noige
Equipment and Theory," Journal for Epgineering and
Power, January 1973.

W. E, Helfrich, Ltr. with Positlon Paper Related to Task
Group 4 Efforts, Pratt & Whitney Alrcraft, 15 May 1973.

W. E., Helfrich, Ltr., with Fosition Paper Related to Task
CGroup 5 Efforts, Pratt & Whitney Alreraft, 11 May 1973.
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4538

k532

4536

4533
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BIBLIOGRAFHIC CITATIOR

V. L. Blumenthal, W. S. Huntington, J. M.
Streckenbach, "Noise-Reduction Research and
Development ~ 1972 Progress,” Boeing Document
D6-60199, March 1973.

V. L. Blumenthal, R.E. Russell, J. M.
Streckenbach, "Bummary Noise Reduction Research
and Development," Boeing Document D5-60146, November

1971.

V. L. Blumenthal, J. M. Streckenbach, R. B. Tate,
"Alrcraft Environmental Probiems," ATAA Faper No.
73-5 ALAA 9th Annusl Meeting and Technical Dis-
play, Washington, D.C., 8«10 Jamuary 1973.

R. E. Pendley, "Noise Retrofit of DC-8 and DC-9
Airplanes," Presanted to Subcammittee on Advanced
Research and Technology, House of Representatives
Comnittee on Science and Astronautics, Douglas
Alreraft Co., 19 January 1972,

"DC~9 Engine Noise Reduction Programs," Douglas
Ajrcraft Co. Report MDC.J4358, S January 1973.

A, L. McPike, "The Gensration and Suppreseion of
Alreraft Nolse," Douglas Adrcraft Co. Report
710304, No IDate.

R. E, Pendley, "Review of Programs Dealing with
Reduction of Subsonic Transport Nolse at the
Source,” Douglas Alreraft Co. Paper 5759, Presented
to Air Transport Association of America, Chicago,
Illinois, 26 May 1970.

A, L. MePike, "Evaluation of Advences in Engine
Noise Technology," Douglas Paper 5631, Presented
to Eleventh Anglo-American Aeronsuticsl Conference,
Royal Aeronsutical Society, london, Epgland,

B-12 September 1965.
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4540
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7189

7190

7191

7192

7103

7196

ATRCRAFT MANUFACTURERS (CONE'D)

RIBLIOGRAPHIC SITATION

P. E. Pendley, "Technical and Economic Feasibility
of developing Nacelle Mofiifications to Reduce Fly-
over Nolgse of DC--8 and DC- 9 Alrplanee,” Douglas
Adreraft Co. Paper 5834, August 1970.

A. L. McPike, "Community Noise levels of the DC-10
Adreraft,” J. Ajreraft Vol.9, No. 8, August 1972.

J. 5. Gibson, "Non-Engine Aerodynamic Nolse Tech-
nology and Impact," Lockheed-Georgim Co. Information

Brief, 21 February 1972.

J. 8. Gibeon, "V/STOL Noise Technology and Design
Considerations,” Lockheed-Ceorgia Co. Information
Brief, 22 February 1972.

K. Shapiro, J. F. Schulert, "Improved Airport/
Community Noise Environment with the New L-1011
Trljets," ATAA Paper No. 69-801, ATAA Aircraft
Design and Operations Meetings, los Angeles,
California, 14-16 July 1969.

N. Shapiro, "Community Nolse Levels of the 1.-1011
Tristar Jet Transport," Acoustical Society of
America, Buffalo, N. Y., 18.21 April 1972,

H. Drell, "Impact of Noice on Subsonic Trensport
Design," Scolety of Autamotive Engineers Paper
700806, Los Angeles, California, 5--9 October 1970,

J. R. Thampson, M. J. T. Smith, "Minimum Noise
Pod Design," Scoiety of Automotive Engineers
Paper 700805, Los Angeles, California, 5-9 October

197G. :

N. Shapiro, G. J. Healy, "A Realistic Assessment
of the Vertiport/Community Moise Problem," J,
Areratt, Vol. 5, No. 4, July-August 1968,

N. Shapiro, J. W. Vogel, "Noise Certification of
a Transport Airplane,' Inter-Noise 72 Proceedings,
Washington, D.C., 4-6 October 1972
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123

128
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7195

7611

7664

8039

ATRORAFT MANUFACTURES {COMI'D)

BIBLIOGRAPHIC CITATTON

J. R. Thompson, N. Shapiro, "The Effect of
Temperature Inversions of Flyover Nolse
Measurements,"” Symposium on Atmospheric Acoustic
and Noise Propagation, National Bureau of Standards,
Galthersburg, Mi., 27-29 September 1972.

"Concorde: Airpcrt Noise and Silencing Programae,
Annex 1, Test Facilities," SNIA SNECMA, BAC
and Rolle Royce Limited, October 1972.

J. 5. Gibson, "Fhe Ultimate Noise Barrier--Far
Field Radiated Aerodyrmmic Noise," lockheed-Georgis,
4 Qctober 1972.

H. W. Withington, "Response to ANFRM 73-3,
Dacket No. 12534," PBoeing Commercial Alrplane
Company, 28 February 1973.

A, L. MePike, "Response to ANPRM 73-3, Docket
No. 12534," McDonnell-Douglas, 1 March 1973.

A, L, McPike, "Copies of View Graphs Used in
Presenting A New Aircraft Noise Rating Concept,"
MeDonnell-Dougles, 22 March 1973.

A. L. McPike, "The Relative Importance of Take-
Off, Sideline and Approach Noise,” McDonnell-
Douglas, 22 March 1973.

A. L. McPike, " A Suggested Alternmative Approach to
Controlling the Noise of the Fleet," McDonnell-
Douglas, 22 March 1973.

"707/JT3D -9 Refan Nacelle and Airplane Inte -
gration Definition," D3-~9039-1, Roeing, November
10, 1972.

"70'7/JT3D-9 Refan Nacelle and Alrplane Inte
Definition, D3-9039-1, Boeing, Second Submittal
January 15, 1973.

"DC-8 Series 61 Engine and Nacelle/Airframe Inte -
gration Definition," Report MDC J5731, McDonnell-

Douglas , November 10, 1972.
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136

140

2

151

152
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7908

7920

ATRCRAFT MANUFACTURESRS (CONT'D)

BIBLIOGRAPHIC CITATION

"D-8 Series 61 Engine and Nacelle/Airframe Inte -
gration," Report MDC J5731A, McDonnell-Douglas,
Januery 8, 1973.

"DC-8 Series 63 Engine and Nacelle/Airframe Inte -
gration Definition," Report MDC J5732, McDonnell-
Douglass, November 10, 1972.

"DC-8 Series 63 Engine and Nacelle/Airframe Inte -
gration Definition," Report MIC J5732A, MeDonnell-
Douglas, January 8, 1973.

"Preliminary Retrofit and Economie Analysis,"
Volume I Economic Analysis, Report MDC g5734.1
McDonnell-Douglas, Jamusry 8, 1973.

"Preliminary Retrofit and Economic Analysis,"
Voluwe II Retrofit (Trade Study) Analysis,

Report MDC J5734-2, McDonnell.Douglas, Jamary 8, 1973.

"JI3D Final Engine and Nacelle/Airframe Integration
Definition,” Report MDC J5735, McDonnell-Dougles,
March 15, 1973.

"DC-9-32 Engine and Nacelle/Airframe Integration
Definition," Report MDC J5733, McDonnel-Douglas,
March 15, 1973.

R. A, Fuhrman, Ltr: "Response on Docket No, 1253k,
Notice No. 73-3," Lockheed - Celifornia Co., 27

February 1973.

H. Drell, ILtr: "Caments on Information Brief
on Alreraft Noise Control Opticne and Methods
of Exploiting Technology," Lockheed _Caljfornia
Co., 30 March 1973.

W. R, Dunban, "DC-B Foise Reduction Studies" Me
Donnell-Douglas , 2 April 1973.

"IC-9 Engine Nolse Reduction Programs" MeDonnell
Douglas, 5 January 1973.

"“The Integration of Quiet Fnglnes with Subsonic
'I‘rgnaport Aircraft,” McDonnell-Douglas, 1 August
1969.
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161
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164

178

184

130
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7927

7922

7923

7924

7925

AIRCRAFT MANUFACTURERS. (CONT'D)

EIBLIOGRAPHIC CITATICN

V. L. Blumenthal, Ltr: Some General Comments
and Recommendations Pertaining to Task Group
k Activities, Boeing, 2 April 1973.

D. R, Hawes, . R. Cox, "Noise Reduction Fossi-
bilities for a ldght Helicopter," Bell Helicopter
Co., Date Unknown.

€. R. Cox, "Subcommitte Chairman's Repert to

Membership on Aerodynamic Sources of Rotor
Noige," Pregented to the 28th Arnual National
Forum of the American Helicopter Scolety, Waeh.,

May 1972.

C. R, Cox, "Flying Neighborly - How to Operate
the Iight Helicopter More Quietly," Bell Helicopter,
Date Unknown.

C. R, Cox, "VIOL Noioe," Presented at EPA.ONAC Aircraft/
Airport Noise Task Group 4 Meeting, 3 April 1973.

V. L. Blumenthal, Ltr: (w/Attactments) "Thoughts
on the Existing Alrcraft Noise Regulation and
Planned Regulatory Actions," Boeing, 2 April 1973.

G. I. Martin, Ltr: {with enclosures) "AIAA Response
to FAA Noise Rule Making Dockets," ATAA, 9 April 1973.

J. S. Gibson, "Technical Erief; Status of the Alrcraft
Non-Engine Aercdynamic Noise Problem," Lockheed=-
Qeorgia Co., 5 February 1973.

H. Sternfeld, Jr.; E. Hinterlkeuser, "Effects of
Noipe on Commercial V/STQL Aireraft Design and
Operation," Presented at ALAA 5th Angual Meeting
and Dioplay, Vertol Division of the Bosing Co.,
October 1968.
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195

196

212
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208

206

205
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ATRCRAFT MANUFACTURERS (CONT'D)

EIBLIOGRAPHIC CITATION

F. H. Duke, W.E, Hooper, "The Boeing Model 347
Advanced Technology Helicopter Program," Presented
at the 27th Aonual National V/STOL Forum of the
Helicopter Society, Vertol Division of the Boeing

Company, May 1971.

W. E. Stepniewski, F. H. Schmitz, "Possibilities

and Problems of Achieving Community Noise Acceptance

of VIOL," Presented to 8th Congress of the Internationsal
Councll of the Aeronautical Sciences, Vertol Division

of the Boeing Company, Aug. 1972 Army Adr Mobility Lab,

N. B. Hirsh, B. W. Ferris, "Design Requirements for
a Quiet Halicopter," Fresented at the 28th Annual
National Forum of the American Helicopter Soeciety,
Alreraft Division of the Hughes Tool Co., May 1972.

"Summary: 707-727-737-T47 Nolse-Reduetion Activities,"
Report Do~ 40613-B, The Boeing Commerclial Alrplane

Company, March 1973.

N. B. Hirsh, H. W.Ferris, "The Hughes OH-6A Quiet
Helicopter Program," EBughes Hellcopter, A Division
of Summa Corp., Undated,

¥W. H, Barlow et.al., "OH-6A Phase II Quiet Helicopter
Program," USAAMRDL Report 72-29, Prepared for Eustis
Directorate of U. 5. Army Alr Mobility Research and
Development Iaboratory, Hughee Tool Campany, Sept. 1972.

E, G. Hinterkeuser, H. Sternfeld Jr., “Subjective
Response to Syntheaized Flight Nolse Signatures of
Several Types of V/STOL Adreraft," Vertol Division
of the Boeing Co. NASA CR Report CR-1118, Undated.

"Visuals in. Support of Presentation on 737/T-43A Noise
Reduction Program,” The Boeing Company, 30 Mareh 1973.
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227
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219

217
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230

231
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“"Noise Abatement Takeoff Procedure Recommended
for Cammcdore: Sec. 1123, Israsl CAA Approved

Flight Manual, 26 Nov. 1571.

¢. R. Cox, Itr: (including enclosures}, Corrected
Visual of Air Speed vs Sideline Noise and 'Fly
Neighborly-How to Operate the Medium Helicopter
More Quietly,™ Bell Helicopter, 12 April 1973.

J. B. Gibeon, "Information Brief - V/STOL Noise
Technology and Design Conslderations,” IB 7302,
Lockheed-Georgie Company, 9 March 1973 (Rev.).

J. 5. Gibson, "Information Brief-Non-Engine Aero-
dynsmic Noise Technology and Impact," IB7301,
Lockheed-Georgia Company, 6 April 1973 (Rev.).

H, Sternfeld, Jr., E. G. Hinterkeuser, "Acceptability
of VIOL Adircraft Noige Determined by Absclute Sub-
Jective Testing,” NASA CR-2043, Vertol Division of the

Boeing Company, 10 Jan. 1972.

"An Investigation of Noise Generation on a Hovering
Roto : PartII," Vertol Division of the Boeing Company,

Nov. 1972,

F. H. Schmitz et.al., "A Compsrison of Optimal and
Noise Abatement Trajectories of a Tilt-Rotor Adreraft,”
Vertol Division of the Boeing Company, Jan. 1572.

"FAA 727 Quiet Nacelle Retrofit Feasibility Study =
Contract DOT-FAT1WA-2637," Wichitae Division of the
Boeing Company, Date unknown.

"Feasibility and Initial Model Studies of a Coanda/
Refraction Type Noipe Suppressor System," Report
D3-9068, Wichita Division of the Boeing Company,

January 1973.
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338

339
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AIRCRAFT MANUFACTURERS ( CONT'D}

BLBLIOGRAPHIC CITATION

H, Drell, Itr: (with enclosure),"lockheed-California
Company/Rolla-Royce Positicn Relsted to the Potential
for further Engine Noise Reduction, lockheed-Calif,
Company, 25 April 1973.

J. Vogel, Ltr:(with enclosures), "Sideline Noise
Measurements, " Lockheed-California Campany, 1 May 1973.

"Adreraft Nolse Research Needs," AIR 1079, Socciety
of Automotive Engineers, Ine. May 1972.

"Contract DUT-FAT71WA=2628, FAA JT3D-707 Qulet Nacelle
Program Summary," BoeingeWichita, 7 May 1973.

R. E. Russell, Ltr, w/attachments, "Date on Operational
Procedures as Requested in EFA Letter of 12 April 1973,"

Boeing Commereial Airplane Group, 20 April 1973.

"Concarde: Airport Noise and Silencing Programms,"
SNIA, SNECMA, BAC and Rolls Royce Iimited, Oct. 1972.

"Concorde: Airport Noise and Silencing Programms;
Amnex 3, The Economic Aspects of Silencing Concorde,”
SNIA, BNECMA, BAC and Rolls Royce Limited, Oct. 1972,

"Concorde; Alrport Noise and 5ilencing Programns;
Annex 2, Manufactures Further Studies of Noise Re-
duction," SNIA, SNECMA, BAC and Rolls Royce Limited,

Oct. 1972'

"BAC 111 Noise Reduction Programs," British Alrcraft ,
Corp. (USA), 29 May 1973.

M. G. Wlde, Ltr. with "Recommendations of the Cone
corde Manufacturee to the EPA Relatirng to the Regulation
of Concorde Noise," BAC, 17 May 1973.

"727 JT8D~109 Refan Nacelle and Airplane Integra-
tion Defition', Preliminary Submitted D-640882,
Boeing Commercial Airplane Company, 4 April 1973,
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BIBLIOGRAPHIC CITATION

L. C. Ellip; Ltr. Report, "727/737/707/DC-8/
IC-9 REFAN Ingstellation Design Progress Reviews,"
United Air lines, 1 March 1973.

J, T. Davia, Ltr: "Comments on FAA Rules and
Proposals, " Delta Airlines, 9 March 1973.

P, A, Soderlind, Ltr: "Northwest Airlines Noise
Abatement Procedures," Northwest Adrlines, 2k
November 1970.

"Flight Standard Bulletin No. 3-70:; Revised
Standard NWA Takeoff,” Northwest Airlines,
Ine., 5 October 1970,

Monthly Technical Narrative Reports #1,2, and 3;
American Airlines, 5 January, 12 February and
8 Mareh 1973.

Monthly Teechnical Narrative Reports #1,2,3, and
4; United Airlines, 30 November 1972, 31 Decmmber
1972, January 31, 1973 and 28 February 1973.

R. E. L. Carmicheel, Ltr: (with enclosures)
"Regarding PSA Policies Involving Noise Abate-
ment During Arrivals and Departures,” Pacific
Southwest Airlines, 28 March 1973.

J. R, Tucker, "Takeoff Flight Path Studies,”
Air California, 1 March 1973.

"Special DCA Noise Abatement Procedure,” Flight
Operations Manual, United Adr Idines, 25 Feb. 1972,

G. P. 8allee; Ltr. Report, "Trip Report-Freliminary

Review of the JT8D=109 Installation on the 727,
737 and IC=9 Aircraft,” American Alrlines, 2 Mar'73.
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J, T. Davie, Ltr: "Comments on Draft Report

Task Group 5, 5 May 1973," Delta Air Lines,
File Code 1000-7-9, 16 May 1973.

J. 7. Davis, "Visuals in Support of Comments

on Draft Report Task Group 5, 5 May 1973,"
Delta Afir Iines, 16 May 1973.
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M. P, Kelly; Ltr: "Nosie Problems at Opa-
locka Adrport,” 12 February 1973.

R. Gegauff; Lir: "Noise Prohlems at logan
Airport," 2 March 1973,
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30
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85
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7214

7707

7750

7951

7641

7642

7930

ENVIRONMENTAL GROUFS

BIBLIOGRAPHIC CITATION

Lloyd Hinton, "Aircraft Noise as a Continuing
National Problem," Preceedings of International
Conference on Transportation and the Enviromment,
No Date.

J. Tyler, "Source Abatement Technology," Sulmitted
to EPA Adreraft/Arport Noise Study Task Group 4,
28 Februsry 1973.

J. Hellegers, L. Hinton, N. MeBride, C. Lerza,
J. Conrcy, Enviramental Defense Fund Letter to
John Schettine, 23 February 1973.

J. Hellegers, Raelynn Janssen, L. Hinton, J. Tyler,
N. McBride, M. Moore, P, Borrelli, M. Evans, Ltr:
"Docket No. 12534; ANFRM on Civilian Alrplane
Fleet Noise (FNL) Requirements,” EDF, NOISE, ACAP,
CAN, Sierra Club, 2 March 1973.

J. Hellegers; Ltr: "Advice on Requesting Info
from the FAA," 26 February 1973.

L. Hinton et al; Ltr: "Adrcraft and Airport In-
strumentation," 13 March 1973.

T. Berland, "Response to ANPRM on INL, Docket
No. 12534, Notice T3-3," Citizens Agalnst Noise,
14 March 1973.

L. Hinten, J. Tyler, "Response to ANFRM 73-3,
Docket No. 12534," N.0.I.S.E.," 2 March 1973.

"Comments Relsated to FAR Part 36: Alrcraft Noise

Certification Procedures," N.0.I,S.E., 22 March 1973.

"Camrents Related to Adirport Certification,"
N.0.I1.8.E., 22 March 1973.

"Control of Aireraft Noise in the Pasic Englne
Alreraft Design," NOISE, J. Tyler, 3 April 1973.

"Airport Design" NOISE, J. Tyler, 3 April 1973.

L. V. Hinton, J. M. Tyler, Ltr: "Recommended Re=
gulations,” N.0.I.S.E., 5 April 1973.
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L. Hinton; Ltr: "Questions Related to FAA's
Underatanding of Authority to Regulate Airport
Noige," N.0.I.8.E., 4 May 1973.

L. Hinton; Ltr: "To Mr. Phillip T. Cummings, Asst.
Counsel, Committee on Public Works, United States
Senate, N.0.I.S.E., I May 1973.

Jo Tyler, L. Hinton; Press Release Related to
Aireraft Noise Reduction Demonstration at Dulles
Adrport on T May 1973, N.0.I.S5.E., 7 May 1973.

J. Seaffetta; Ltr: "Concern over SS5T Noise Pollution,
Member of Friends of the Earth, 15 March 1973.

J. M, Tyler, L. Hinton, "Comments on Dreft Reports of
Task Growp b and 5," NOISE, 15 May 1973.

L., Hinton, Itr: '"Findings and Recomendations Re-
lated to "Adequacy of FAA Flight and Operational
Noise Controls," NOISE, 27 April 1973.

L. Hinton, J, Tyler, Itr: "Comments and Recomendm=
tiona for Draft No. 1, Chapter 3 of the Report to
the Congress,” NOISE, 18 May 1973.
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"The Long Range Needs of Aviation, "seport of
the Aviation's Advisory Comission, 1 Januery

1973.

The long Range Needs of Aviation: "Technical
Annex to the Report of the Aviation Advisory
Camrigsion,” Vol I, January 1973.

"Impact of Business Jets on Community Noise
Exposure, " Proj. Report No. 2222 Aviation Advisory
Commisszion 21 August 1572,

"Adraraft Noise Analysis for the Existing Adir
Carrier System," Report No. 2218, Contract No.
CON-AAC-T2-12, Adration Advisory Commission,

1 September 1972.

"Oiassificeation of Airport Envircns by Alrport/
Comunity land Use Campatibility," Back & Sterling,
Inc. for Aviation Advisory Commission, 28 Jan '72.

"Cost Estimates Por Removal of Residental and
Relsted Land Use Near Selected Alrports," Back &
Sterling, Ine. for Aviation Advisory Commission,

25 August 1971.

The Long Range Needs of Aviation: '"Technical
Annex to the Report of the Aviation Advisory
Commission,” Yol II,January 1973.

"A Model and Methodology for Estimating National
ILand Use Removal Costs,” The Decision Information
Group, Inc., For The Aviation Advisory Commission,
4 Auvgust 1972.
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L. Simpson, R. C. Knowles, J. B, Felr,

"A4riine Industry Financial Analysis with

Respect to Aireraft Noise Retrofit Programs ,"

R. Dixon Speas Asscciates, N. Y., January 1973. :

D, C. Gray, "Results of Noise Surveys of Seventeen
General Aviation Type Alrcraft," Federal Aviation !
Administration Report No. FAA-EQ-73-1, Dee '72. ;

“Draft: Envirommental Impact Statement for Policy
Chenges on the Role of Washington National Alrport
and Dulles Internstional Airport,"” Prepared by
the Federal Aviation Administration, 31 Janunry

1973.

"Noise Abatement Procedures," Federal Aviation
Agency, November 13960.

R. L. Paullin, :The Status of International
Noise Certification Standards for Business
Adreraft," Department of Transportaticn,

6 April 1973, NBA Meeting.

"Noise Abatement Rules: Amendment 91-U6 to
FAR," Federal Aviation Administration, 4 Dec'67.

J. D. Wells et al, "An Analysis of the Flnancial
and Instrutional Framework for Urban Transporta-
tion Planning and Investment," Study 5-355,
Contract No. DAHC15-67-C-0Q11, Department of
Transportation, June 1970.

Working Paper No. 8: ‘"Avietion Cost Allccation

Study, Design Rationale for a General Aviation

National Adrspace System," Office of Policy .
Review, Department of Transportation, July 1972.

Working Paper No. 10: "Aviation Cost Allocation
Study; Allocations of Adrport and Airway System
Costs,” Offize of Poliey Review, Department of

Transportation, December 1972.
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. Tl Working Paper No. 18: "Aviation Cost Allocation
Study, The Price Elasticity of Demand for CGeneral
Aviation," Office of Policy Review, Department
of Transportaticn, December, 1972.

: T2 D, L. Hiatt et, al,, "727 Noise Retrofit Feasi-
bility; Vol. III: Upper Goal Flight Testing and
Summary,"” Report No. FAA-RD-72-40, III., Federal
Aviation Administration, January, 1973.

{ PRELIMINARY).

100 "Project Report: Noise Certification Rule for STOL
§ Category Adreraft," FAA, 18 January 1971.

; 101 "Aviation Cost Allocation Study: Overview of Cost
Allocation Methodologies; Worklng Paper Ho. 1,"
Office of Pollcy Review; Dept. of Transporiaulod.,
January 1972.

102 "Aviation Cost Allccation Study: Working Paper
No. 15; Socio -~ Fcamomic Approach to Benefits
of the Alrport and Airway System," Office of
Policy Review, Dept. of Transportation, Dec'72.

et T

104 W. C. Sperry, "Information Erief on Bibliography
on Alrcraft Certiffcated Noise levels,"” Preliminary
Data Compiled by FAA/AEQ-20, 21 December 1972.

105 W. C. Sperry, "Information Brief on Bibliography
of FAA Aircraft Noise Reports,” 18 August 1972.

107 W. C. Sperry "Information Brief on Current and
Estimated Noise Levels for Major U. S, Aircraft
Series," FAA, 2 December 1972.
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108 W. C. Sperry. L. A. Ronk "Information Brief
on Boeing 70T7-320B Adrcraft Neise," FAA, 25
January 1972.

o

109 L. A, Ronk, T. N. Cokenais, W. C. Sperry,
"Information Brief of EPNL Contour (Footprint)
Comparison of Noise Abatement Retrofit Options
for 707-320B Aircraft," FAA, 11 January 1973.

110 L. A. Ronk, T. N. Cokensls, W.C. Sperry,
"Information Brief of EPNL Contour (Fookprint)
Comparison of Nolse Abatement Retrofit Options

Tor T27-200 Aireraft," FAA 22 December 1972.
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T, N. Cokenais, "Information Brief on Computer
Programs for the Evaluation of EPNL Contours
tor Approach Operations," FAA, 19 September 1972.

L. A, Ronk, "Information Brief on Computer Programs
for the Evaluation of EPNL Contours for Takeoff
Operations," FAA, 1] September 1972.

L. A, Ronk, T. N, Cokenais, W. C. Sperry," Infor-
mation Brief on EFNL Contours and Enclosed Areas
for 727, DC-9, and 70T Adreraft," FAA, 1 May 1972.

L. A. Ronk, W.C. Sperry, T. N. Cokenais, '"Infor-
mation Brief on Takeoff and Approach Nolse for
Boeing, T2T-Alrcraft,"” FAA, 8 January 1973.

W. C. Sperry, L., A. Ronk, ‘f. H. Cokenals, "Infor.
mation Brief om Prediction of Alreraft Nolse levels
for Planning Purposes," FAA, 7 September 1571.

"Part 91: General Operating Flight Rules; Civil i
Aireraft Sonic Boam," Federal Register Vol. 38,
No. 59, 28 March 1973. i

W. C. Sperry, "Information Brief on Current and !
Estimated Noise Leveles for Major U.S. Alrcraft !
Series, ' FAA, 2 December 1972.

W. C. Sperry, "Information Brief on Federal Aviation
Administration Noise Abatement Research and Development,"
FAA, 22 December 1972.

W. C. Sperry, "Information Brief on FAA Alrcraft
Noise Research, FAA, 6 December 1972.

W. C. Sperry, "Informition Erief on Apalysis of
Atircraft Sound Description System (ASDS)," EFA,
2 April 1970.

"A Study of the Magnitude of Transportation Noise
Qeneration and Potential Abatement: Vol. I -~ Summary,"
OST-0NAC.T1-1, Department of Transportatton, Nov'70.

"A Study of the Magnitude of Transportation Noilse
Generation and Potential Atatement: Vol. VII -
Abatement Responsibility," OST-0NA-71--1, Dept. of
Transportation, November 1970.

"A Study of the Magnitude of Transportation Noise
Generation and Potential Abatement: Vol.IIT-Airport/Alr-
craft System Noise," OST~-ONA-71.l, Dept. of Transportation,

Nov'70.  y_pono
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"Airline Econcmic Impact Computer Model, Vol I -
Detsiled Discussion," Report FAA-EQ-72-4,I, Rohr
Industries, Inc. and Mitehel Hesearch Associates
for the Department of Transportation, June 1372.

"Airline Economic Impact Computer Model. Vol II -
Appendix, Detailed Data Tables," FAA-BEQ-72-4,II,
Rohr Industries, Ine. and Mitchell Rescarch

Associates for the Department of Transportation,

June 1972.

“Airline Economic Impact Camputer Model: Vol.I -
Detailed Mscussion,” FAA-EQ-T2-4, I, Federal Aviation
Administration, Departmeént of Transportation, June

1972,

"Airline Economic Impact Computer Model: Vol.II -
Appendix, Detailed Data Tables," FAA-EQ-72-4, II,
Federal Aviation Administration, Department of
Transportation, June 1972,

C. R. Foster, Memo and Enclosure; "Report of the
U. S, Delegation to the ICAC Cammittee on Aireraft

Noise, Third Meeting," § March 1973.

“Arrival and Departure Handling of High Performance
Alrcraft," DOT/FAA Advisory Circular No. AC 90-59,
28 February 1972.

News Article: "FAA Uncertain of Authority in Regulating
8ST Noise," Aviation Daily, 18 April 1973.

H. Safeer, "Visuals on Airport Noise Reduction Forecast,"

Presented to EPA/ONAC Aircraft/Airport Noise Study
Task Group &, Meeting No, 4, 3 April 1973.

e e 2 e

251 "Proposed FAA Maximum Allowable Noise Levels to be Required
for Certification of Future Aircraft," Enclosed with Ltr.
by Joseph D, Elott, 1 September 1966.
263 H. B, Safeer Ltr: {with enclesures} "Summary of Effects of
Retorfit on Fopulation for Six Airporte and Program Costs,"
30 April 1973.
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YEconomic Impact of Implementing Acoustically

Treated NHacelle and Duct Configurations Applicable

to low By Pass Turbofan Engines," Report FAA-NO-

T0-11, Prepared for Dept. of Transportation, Federal
Aviation Administration by Rohr Corporation, July 1970.

Claude S. Brinegar, Ltr: '"Regarding the Assignment of
DOT Personnel to Work with EPA in Meeting EPA Responsi-
bilities under Sections 7, 17, and 18 of the Noise
Control Act of 1972," Department of Transportation,

S April 1973.

J. F. Woodall and Advisers, "Alreraft Development Service
Proposal for FAA Noise Certification Criteria, 1 February

1968,

I. H, Hoover, "Aircraft Noilse Certification Alternatives,"
Ltyr: "Adreraft Induatry Manufacturers, Operators,
and Consuktants, 3 October 1967.

"707 Nacelle Retrofit Demonstration Package," FAR,
T May 1973.

"Aviation Cost Alloention Study: Working Paper No.9;
Benefita,"” 0ffice of Policy Review, Department of
Transportation, October. 1972,

"Aviation Forecaste Fiscal Years 1973-1984," Dept. of
Transportation, Federal Aviation Administration,

Sept . 1972 .

H, B, Safeer, Tech, Mema. "Adlrcraft Retrofit - A Coat
Effectiveness Analysis,” Dept. of Transportation, 18
May 1973.
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P. A. Shahady, "Department of Defense Noise
Research Programs Source Noise Abatement
Technology," Department of Defense, Alr
Force Aero Propulsion ILabs, 21 March 1973.

N. J. Asher et.al., "The Demand for Intercity
Pagsenger Transportation by VIOL Alrcraft,"
Institute for Defense Analysis, Aug. 1968.

P. A, Shahady, "U. S. Air Force Noise Regearch,"
Presented to EPA Alrcraft/Airport Noise Study
Task Group 4, 16 May 1973.

W. S, Blazowski et al, "The Aircraft Engine and the
Enviromment," Air Force Aers Propulsion Laboratory,
16 May 1973.

R. P. Burns, "Noise Pollution Control in the U,S,

Navy," Naval Alr Propulsion Test Center, 16 May 1973.

F. H. Schmitz, "Rotary Wing Acoustic Research,"
MAmes Directorate, U. S, Army Air Mobility R & U

Iaboratory, 16 May 1973.

R, W. Young, "Material for Report on Aircraft/Alrport

Noige," Submitted to EPA Task Group 3, Department
of the Navy, 3 May 1973.
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1215

7926

4810

7693

7774
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W. C. Sperry, "Three Folnt Meamsurement Concept for
STOL Noise Certification," Information Brief,
2 October 1972.

W. C. Sperry, "Adrcraft/Adrport Nolse Report
Study: Meeting No. 1 of Task Groups 4 and § -
Summary," EPA/ONAC, 27 February 1973.

L. A. Plumlee, (EPA) M.D.; Ltr: '"Police Helicopters,"
Noise and Utilization, 22 February 1973.

J. C. Schettino, Ltr: "DOT Participation in Adrcraft/
Adrport Noise Report Study,” EPASONAC, 7 Maxr'73.

W. C. Sperry, "Minutes of Meeting No. 2, Alreraft/
Airport Noise Report Study - Task Groups 4 and 5,"
EPA/ONAC, 14 March 1973.

A. F. Meyer, Jr., Meno: “Comments on ANFRM on
FNL," 19 Mar'73.

W. C. Sperry, "Information Brief on Fleet HNolce
Level Methedology," EPA, 19 March 1973.

W. C. Sperry, "Sumary Minutes of Alrcraft/Alrport
Noise Report Study; Meeting No. 3 for Task Groups
4 and 5 with Enclosure," EPA/ONAC, 26 March 1973.

W. C. Sperry, "Information Brief on Aircraft Noise
Control Options and Methods of Exploiting Technology,”
EPA/ONAC, 24 March 1973. (Rev. 23 April 1973)

W. C. Sperry, "Alrcraft Noise Exposure: Background,
Methodology and Comparisons,” EPA, 24 September '71.

"Informetion Brief on Aircraft Equipment Growth and
Future Trends," Aviation Week and Space Technology,
19 March 1973.

"Information Brief on Aireraft and Englne Specifi-
cations," Aviation Week and Space Pesmhnology,
19 March 1973.
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Betsy AmineArsala, Memo: "Concept of Alrport
Certification, G.W.U./EPA, 30 March 1973.

"REFAN: Promising ‘lechnology, Uncertain Future,”
Article from Aerospace Daily, 23 March 1973.

W. C. Sperry, "Summary Minutes of Adrcraft/Adrport
Nolse Report Study; Meeting No. 4 for Task Groups
4 and 5 with Enclosures,” EPAJONAC, 10 April 1973.

R. 5. Bennin, "Information Brief on Framework for
Atrport/Aireraft Regulations," EPA/ONAC Task
Group 5, 5 April 1973.

W. D. Ruckelshaus; Ltr: (with enclosures),
"Indicating Response to Concern Expressed

by Ms. ¥X. W. Hemer, Constituent of Hon. W. G.
Magruson,” EPA, 2 April 1973.

J. C. Schettino; Ltr; "In Reply to Mr. William
M. Cocper, Jr., Citizens for Conservation,"

EPA, 19 April 1973.

D, C. Gray, E.C. Vanzego, "Information Brief on
Bibliography of Master File Documents for Tesk
Groups & and 5. AlrcraftfAirport Noise Report
Study," EPA, 2 April 1973 (Rev. 20 April 1973).

W. C. Sperry, Memo: "ICAO Activity, can/3," EPA,
20 Mar 1973.

Draft #1: Chapter 3: Operations Analysis, Environmental

Protection Agency Adrcraft /Adrport Noise Report of
Tagk Group 2, 5 May 1973.

A, Meyer, Jr., Memo:; "Information Regarding Departs
ment of Transportation Consultations and Partieipation
in the Adrcraft and Airport Nolse Study - Nolse Cone

trol Act of 1972," EPA/ONAC, 6 March 1973.
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"An Evaluation of Policy Alternatives for Alrport
Noise Abatement," Joseph Vittek Jr., March 14, 1973,

A supporting document for George Washington University
legal and Institutional Anslysis of the Noilse Control
Act of 1972.

DRAFT: '"Impsct Characterization" Report of Task
Group 3 of the Aireraft/Airport Noiee Study, 10 May 1973.

IRAFT: "Report on Alreraft Noise Source Technology
for Environmental Protection Agency Aircraft/Airport
Noise Report Study,” EPA Task Group 4, 5 May 1973.

DRAFT: '"Report on Noise Regulatory Actions by the
Federal Aviation Administration for Emvirommental
Protection Agency Adreraft/Alrport Neise Report Study,"
EPA Task Group 5, 35 May 1973.

IRAFT: 'Section VII. Bibliography and References
for Task Group 4 Draft Report and Task Group 5 Draft
Report,™ EPA Aircraft/Adrport Noise Report Study, 5
May 1973,

""he Economic Impact of Noise,” NTID 300.14, U.5.
Envirommental Protection Agency, 31 December 1971

J. C. Schettino, Ltr: Reply to Mr. Jerry Scaffetta's
letter of 15 March 1973, EPA, Undated

A, Meyer, Jr., Ltr: to FAA "EPA Comments ANFRM 73-3,
Civil Airplane Fleet Noise (FNL) Requirements,” EFA,
2 February 1973.

BE. Amin-Arsals, ''Relevant Data on Starrett City Develop=
ment Project, Brooklyn, New York," Submitted to Task
Group 5 on 16 May 1973, G.W.U., 1B April 1973.

P.P. Back, "Information Brief on Relationships and Data
Requirements for Anelysis of Aircraft Source Nolse
Abatement Options," EPA, 11 April 1973.
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EIBLIOGRAPHIC CITATION

"Adrcraft Noise Reduction Technology,” A Pre-
liminary NASA Report to the Envirommental Pro-
tection Agency for the Aircraf‘t/.&irport Noise
Study," W. H. Roudebush, 28 February 1973.

J. J. Kramey, Ltr: "Footprint Calculation Procedures
in REFAN Program,” NASA, 5 March 1973.

"NASA REFAN Program" Presented to Task Group U of
A/A Noise Report Study by J.J, Kramer, 28 Feb'73.

C. Clepluch, "Visuals Presented by Carl Ciepluch,
NASIA's Quiet Engine Program," 21 Mar‘73.

"Viewgraphs for Review of NASA Quiet Engine
Program" Presented to EPA/ONAC Adrcraft/Airport
Hoise Report Study Task Group 4, Meeting No.3,
21 March 1973..

"Aireraft Nolse Reduction Technology," Presented
to the EPA for the Aircraft/Airport Noise Study,
NASA, 30 March 1973.

G. C. Smith, "Publications and Presentatlions of the
Acoustics Branch, Loads Division, NASA-langley
Research Center," NASA, 31 Dec. 1972.

"Buman Hesponse to Nolse~Publications and Presen-
tation, " Acoustics Branch, Langley Research Center,
NASA, 15 Dee. 1972.

"Statement of R. P. Jackson, Assoclate Administrator
for Aeronsutics and Space Technology, NASA hefore
the Subcommittee on Aeronsutics and Space Technology,
Committee on Sciences and Astronsuties, House of
Representatives," April 1973.

F. B, Metzzer, et al, "Analytical Parsmetric Investl-
gation Of Low Pressure Ratio Fan Noise,"” NASA CR-2188,

March 1973.
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341

342

343
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"Statement of Roy P. Jackson, Agsociate Adm. for
Aercnautics and Space Technology, NASA before the
Committee on Aeronsutics and Space Science," United
States Senate, April 1973.

M. H. Waters et al. "Shrounded Fan Propulsors for
Light Adreraft, SAE Pusiness Alreraft Meeting, Wichita,

3-6 April 1973.

L. Stitt; Ltr. Report, "Trip Report to Douglas Aircraft
Company {DACO) on April 2-3, 1973, to Revlew Status of
Installation of JT8D-109 on the IC-9 Aireraft," NASA/
Lewia Research Center, 11 April 1973.

M, Mergell; Ltr: "City of Inglewvood's Support of EPA
Adreraft/Airport Noise Study Task Force," City of
Inglewood, 26 March 1973.

W. H. Roudebush, Ltr. "Task Group % Draft Report,
Alreraft Noise Source Technology,” NASA, 15 May 1973.

W. H. Roudebush, Ltr. "Task Group 5 Draft Report,
Envriomental Noise Regulatory Actions by the FAA,"
NASA, 15 May 1973.

"Soeinl and Economic Impact of Adrcraft Noise," OECD,
13 April 1973.
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249

250
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"Status of the Federal Aircraft Noise Alleviation
Progrem es of July 1, 1967 and Recommendation for
Updating and Improving the Program,"” Report of the
Program Evaluation and Development Committee (PEDC),

1 July 1967.

M, R. Segal, "Alreraft Noise: The Retrofitting
Approach,” 72.78 SP, Congressional Research
Service, Library of Congress, 28 March 1972,

J. H, Ogonj1, 8. Loo, "Noise Effects and Problems
of Control; Selected, Annotated References 1966-
1972," Congressional Research Service, Library

of Congress, 15 Jan. 1973.

5. N. Goldstein, "Envirommental Noise Quality-
A Proposed Standard and Index," The Mitre Corp.
for the Council on Envirommental Quality, Mar *71.

J. V. Tunney, Ltr: "Concern Over EPA Effort under
Noise Control Act of 1972 and Interest in Public
Hearinge," U.S. Senate, 1k February 1973.

"Alleviation of Jet Aircraft Nolse Near Airports,
a Report of the Jet Aircraft Noise Panel," Office
of Seience and Technology, March 1966.

International Conference on the Reduction of Noise
and Disturbance Caused by Civil Aircraft, London,
November 1966.

Fifth Air Navigation Conference, International Civil

Aviation Organization, Montreal, Cannda, November-
December 1967.
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"Action Againet Adircraft Nolse: Progress Report 1973,"
A Department of Trade and Industry Publication, 1973.

"Areraft Noise Impact - Planning Guldelines for Local
Agencies' Prepared for Department of Housing and Urban
Development by Bolt, Beranek and Newman and Wilsey and
Ham, Nov. 1972.

Federal Aviation Act of 1958 (Public Law 85-726) 23
Auguat 1958.

"MMtle IV = Nolae Pollution of the Clean Air Act
(Public law 91=60k).
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43

62

150

171

188

255

266

332

34k

FROFESSIONAL AND TRADE GROUPS

BIRLIOGRAPIHIC CITATION

K. D. Kryter, Ltr: "Participation in Aircraft/
Airport Noise Report Study," Acoustical Society
of America, 12 February 1973.

W. W. Iang, Ltr: “Participation in Aircraft/
Mrport Noigse Report Study,' Institute of Noise
Control Engilneering, No Date.

J. A. Rammack, Ltr: "State lLaws as Helated to
Iand Use Control," National Assoclation of State
Aviation Officials, 16 March 1973.

L. P. Bedore, Litr: "NBAA Noise Abatement Programs,"
Natlopal Business Aircraft Association, Inc.,
26 March 1973.

C. P. Miller; Litr: "Statement oo Proposed Nolse
Standards for Propeller-Driven Aircraft," ACPA,

29 March 1973.

L. P, Bedore, Ltr.: "Recommended Changes to NBAA
Nolse Abatement Program,” National Pusiness Aircraft

Assoe., Inc., 10 Nev. 1972.

K. G, Harr,, Ltr: 'To FAA(McKee ), with "Aerospace
Industries Report on Aircraft Noilse Certification,”
5 December 1967.

W. A, Jenson, “ATA Flight Operations Committee Re=
comnended Takeoff Procedures~Effective Date: 1 Aug,
1972, " Operations Memorandum No. 72-6#, Air Transport
Aasociation of America, 12 June 1972.

W. B, Becker: Iir. with Attachments "Comments Upon
Review of Task Group 3 Draft Report,'" ATA, 10 May 1973.

R. G. Flynn: Ltr. with Attachments "Comments on Draft
Report of Task Group 2," 11 May 1973.
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7921

7775

PROFESIONAL AND TRADE GROUPS (CONI'D)

EIELIOGRAPHIC CITATION

"Retrofit Costs," Compiled by Allen Dallas, ATA
31 Marck 1973.

W. B. Becker, "In the Matier of Noise Standards,
Adreraft Type Certification; Docket No. 9337,
Notice 6G.1," ATA, L June 1969.

A. W. Dallms, Ltr: "Fleet Mix," ATA; 28 March 1973.

"Campilation of ATA's Original Responses to
Various Noise Regulation Proposals,” Come

piled by A. Dallas, Presented to Alrcraft/Alrport
Nolse Report Study, Task Group 5, 5 April 1973.

C. F. VonKann, "Statement before the Senate
Aviation Subcamittee on Aircarft Noise, Los
Angelss, " ATA, 30 March 1973.

"Standard zcbf;hod of Estimating Comparative Direct
Operating Costs of Turbine Powered Transport
Adrplanes,” Alr Transport Associstion of Americs,

Dec. 1967.

B. R, Shaw, Ltr: "Decling Invitation to Partici-
pate in Adrcraft/Airport Noise Study Task Force,"
International Air Transport Association, 10 April '73.

G. Fram, "Value of Aviation Activity," Prepared for
the Adlr Transport Assoclation by Data Resources,
Ine., January 1973.

"Commentp on Aviation Cost Allocation Study
Working Paper No.i4-An Airport and Adrway Systen
Cost Base: FAA,DOD,NASA and DOT-OST," ATA Staff,
Undated.

"ATA Comments on Public Benefits Portion of

Aviation Cost Allocation Study, Working Paper
#9, Benefits," ATA Staff, Undated.
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7769

BIBLIOGRATHIC CITATION

"Noise Retrofit - Existing Alrplanes Powered
by JT3D and JTAD Engines," ATA Staff Study,
March 1972.

C. F. VonKann, Ltr: "Response to Docket Ho.
125341 Notice No. T73-3," Air Transport
Agaociation, 2 March 1973.

L. Bedore, Memo: "Definition of General Aviation,"
FBAA, 17 May 1973.

"Egtimated Number of Jet (Non-Propeller) Air-
ecraft in the Scheduled U, S. Airplane Fleet
(ATA Members) as of 30 June 1972, ATA, 1 Sept '72.

"The Magnitude and Economic Impact of General
Aviation, 1968-1980," A Report Prepared for the
General Avliation Manufactures' Assoctation (GAMA)
by R. Dixon Speas Assotlates, February 1970.

"NPRM 69-1, Economic Impact Study,” Airplane
Parformace and Operating Economics, Vol. I,"
ATA/ATA, May 1969.

"NFRM 69-1, Econamic Impact Study, Airline
System Fconomic Impact, Vol. IL," ALA/ATA,
May 1969.

"NFRM 69-1, Econamic Impact Study, Exhiblt II,
legal Considerations," ATAJATA, May 1969.

"NFRM 69-1, Economic Impact Study, Exhibit III,
Detail Comments on Proposed Noise Standards;
AMroraft Type Certification,” ATA/ATA, May 1969.
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7186

2340
2343

2342

7216

7215

7244

T13

REGULATORY CONSIDERATIONS

TITLE IDENTIF,
Control & Abatement of PL 90-411
Airceraft Nolse & Sondc

Boom

Noise Standards: Aircraft FAR PART 36
Type Certification

€Lvil Adrcraft Sonic Boom NPRM 70-16

Civil Supersonic Adreraft ANFRM 70-33
Noise Type Certification
Standards

Civil Airplane Noise Re- ANFRM T0-44
duction Retrofit Require-
ments

Noise Type Certification & NFRM 71-26
Acoustical Change Approvals

ATA Flight Operations Com-  ATA ops.
omittee Recommended Takeoff Memo. 72-64
Procedures

Newly Produced Airplanes of NFRM 72-1G
Older Type Designs

Three Point Messurement Con- Information
cept For STOL Nolse Certi-  Brief
fication

Civil Aircraft Fleet Nolse  Draft NPRM
level (FNL) & Retrofit Ree
quirenents

Amendment To Federal Aviation Project
Regulations To Provide For A  Report
Takeoff Noise Control Operat-

ing Rule

8ivil Airplone Fleet Nolse ANPRM 7T3.3
{FNL) Requirements

Propeller Driven Alrcraft Project

Noise Type Certification Report
Standards
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21 Nov 69

10 Apr 70

i Aug 70

30 Oet 70

13 Sep T1

12 Jun 72

T Jul 72

2 Oct 72

8 Nov 72

21 Nov T2

2h Jan 73

22 Jan 73
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GROUP
No.

242

256

281

282

283

284
279

280

353

INFO
§O.

REGULATCORY CONSIDERATIONS (CONI'D)

DATE

TITIE IDENTIF,

Nolse Certification Rule Project
for Quiet Short Haul Report

Part 91: General Operat- Part 91
ing and Flight Rules; Civil
Alreraft Sonie Boam

Criteria for Implementation Final Draft
of Jet Noise Abatement Take- Advisory

off Profile Circular
Noise Standards: WFRM 69a1
Mreraft Type Certification ‘
Federal Aviation fect PL B85-726
of 1958

National Environmental PL 91-190

Policy Act of 1969

Noise Pollution and Abate- Title IV
ment Act of 1970 PL 91-604

Noise Control Act of 1972 PL 92-5Th

Code of Federal Regulations,
Aeronautics and Space, Parts
1 to 59, 60 to 199, 200~ ,
Revised 1 January 1972

Aeronautical Status and Related
Material, Civil Aeronautics Board,
Revised }l June 1970

"Airport and Airwny Development Act of

1970 and Airport and Alrway Revenue Act
of 1970," 21 May 1970,
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28 Mar T3

20 Mar 68

3 Jan &9

23 Aug 56

1 Jan T0

27 Oct T2
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34

35

36

63

6l

65

38
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INFO,
Ko.

STATE AND LOCAL GOV'TS

BIBLTOGRAPHIC CITATION

"T4tle 4: Subchapter 6: Noise Standards,"
Department of Aeropautics, State of Cali-
feornia.

"Section 21669.5: Construction; Application;
Duration, " Public Utilities Code, State of
California,

"Premmnble: The City of New York Noise Control
Code (Local law 57)," 12 Ogtober 1972.

BResolution No. 6598: A Resolution of the
City Council of the City of Inglewood, Californis,
Regarding Civil Airplane Fleet Noise Requirement,

27 February 1973.

Press Release: Relpted to Restrictlions of Use
at, Cakland Internstional Adirport, 9 March 1973.

California laws Relating to Aeronsutics, Calif.
Department of Aeronautics, BRev. 2 (6-72).

N. C. Yost, Deputy Attorney General, Ltr: "Adr-
port/Aircraft Noise Report Task Force Effort,
State of California.

R. T. Weaton, "Congressional Intent: Re. Section
7(b) of the Noise Control Act of 1972; Compardi-
son of Criteria Esthblished in the 1968 and 1972
Acts for the Promulgation of Federal Aircraft
Noioe Regulations," March 1973.

C. Gouwlding, R. T. Weston, "Comments on the
ARPRM on FNL, Docket No. 1253%, Notice No. 73-3,"
Commonwealth of Pennsylvania, 27 February 1973.

"Regsolution Rolated to ANFRM on FNL, Docket No.
12534, Notice 73-3," City of Los Angeles, 27
February 1973.
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a3

143
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a2

265

33

362

351

INFO.
ND.

STATE AND LOCAL GOV'TS (CONT'D)

BIBLIOGRAPHIC CITATION

R. H, Quinn, "Coments Re: Proposed Fleet
Noise Requiremants for Civil Airplanes
{1l CFR 121)," Department of the Attorney,
General,-Mass., 2 March 1973.

R. Hurlburt, "A Complete Anelysis of the Mnsts
and Benefits of a Quiet Engine Retrofit Pro-
gram," City of Inglewcod, 15 January 1971.

A. H, Colmon, "Aircraft Nolse Abatement Al-
ternatives,” City of Inglewood, Septemebr 1971.

"Testimony of Major Merle Megell, Inglevood,
Colifornia,” Presented to the Aviation Sube
camitiee of the United States Senate Commerce
Comnittee, 30 March 1973.

1]
"Hesolution No 7467~ A Five Point Plan for Airport
Nolse Abatement," Board of Alrport Commissions,
Llos Angeles Internationsl Alrport, 20 Dec., 1572.

"Supporting Information for the Adopted Noime
Regulations for California Alrports," Final

Raport to the Californis Pepartment off Aeronautica,
Report No. WCR 70-3(R), Wyle Laboratories, 29 Jan'Tl.

"Supporting Information for the Adopted Noipe Regue
laticns for Californis Airports," Final Report to
the California Dept. of Aeronawtics, Wyle Laboratories

Research Staff, 29 Jen 197).
B, J. Lockheed, Ltr: 'Commente on Chapter 3:

Operations Analysis Task Group 2," City of Los
Angeles, Dept. of Airports, 8 May 1973,
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Pr‘at‘t & Whit ney Alircraft owvision or uniTen alRcrRarT coRPORATION

May 15, 1973

Mr. William C. Sperry

Office of Noisc Abatement and Control
Aircraft/Airport Task Force
Environmental Protection Agency
Washington, DG 20460

Dear Bill:

During the meetings of your Envirenmental Protection Agency Task Group 4,
you requested position papers from the members commenting op the various
possible source control options for reducing aircraft noise,

The attached comments frem Pratt § Whitney Aircraft are divided into

two sections, The first section covers the various optipns for noise
retrofit of the narrow-body commercial transport fleet. We do not believe
that sufficient data is yet available to make n decision on the feasihility
of retrofit. Our comments are based on the technical information available,
The second section provides comments on the development of new quieter
engines, including a comparison of the JTON and NASA Quiet Engine.

These comments along with the previocusly provided report, “Noise Reduction
Programs at Pratt § whitney Aircraft,” comprise the information we wish
to provide to Task Group 4. We hope this information will be of assistance
to you.

Sincerely,

PRATT & WHITNEY AIRCRAFT

(.= /?AJ/»&«@

W. E. Helfrich
Project Engineer -~ Noise Reduetion

WEH:caz

Enclosure
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NOTSY RETROFUT OF (TI0E NARROW-DODY COMMERCIAL TRANSPORT FLEET

The Environmental Protection Agency Task Group 4 is considering the var-
ious possihle options for retrofit of the current narrow-body commereial
transport fleet to reduce aircraft noise, Hecause the JT3D and JTAD
powered aircraft comprise a large part of the current 1.5. fleet, and have
many more years of uscful life, a decision on how to hest provide noise
reduction for these airplanes involves a complex array of economic and
technical factors,

The FAA trcated nacelle programs have not yet hcen completed and the NASA
refan propgrams are still in the design stape. Results of these programs
will provide comparative data on cconomics, performance and noise reduc
tion, These results will determine whethor a noise retrofit program is
feasible which mects the requirements of Puhlic Law 90-411, The follow-
ing arc Pratt & Whitney Alrcraft's comments based on the technical
information available.

General

Noise levels of the current narrow-body airplanes along with various
retrofit schemes are shown in Figures 1, 2 and 3 at approach, takeoff and
sideline conditions, Noise levels of the wide hody aircraft are shown

for comparison,

Summaries of the various retrofit schemes for a 727-200 and a 707-320B
arc given in Boeing reports, references 2 and 3, showing the estimated trade-
offs between noise footprint area, sirplane range and retrofit cost.

Nacelle Treatment

Treated nacelles which will mect FAR 36 noise levels have been developed
and certified by Boeing for the 727 and 737 and are heing developed hy
Nouglas for the DC-9. As may he seen in Figures 1, 2 and 3, the
untreated JTBD powered aircraft are close to FAR 36 noise levels, and
conscquently these treated nacelles will only provide small noise
reductions, A typical case for the 727 shown in the reference 2 Roeinp
Tepert indicates n modest retrofit cost and a small change in airplane
range, but the noise footprint area for a 90 EPNAB contour is only
reduced from 29.4 to 26,4 square miles. This comparison implies that
treated nacclles for JTAD powered aireraft will not provide meaningful
nojse reduction to the airport communities in a retrofit program,
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Treated nacelles ave heing developed for the 707 in a Deeing/FAA program.
Flinht tests to demonstrate  performance and neisce levels are currently
in progress.  Prodicted flyover noise levels would provide significant
nonise reduction, as shown in Figures 1, 2 and 3. This would be equiva-
lent to a reduction in noisc footprint area from &1 to 21 square miles.
The estimated retrofit cost is approximatety 0.75 million dollars and
the estimated reduction in ranpe is 2.7% as shown in reference 2.

Nacelle Treatment and Jet Suppressor

A hoeing/FAA program to develop an ejeetor-suppressor and treated nacelle
for the 727 was completed, As shown in reforence 2, this canfipuration gave
a sipinficant reduction in the 9 FPNdR neise footprint arca from 29.4

to 6.0 square miles hut the ranpe penaltics were not considered reason-

ahle for airlinc aperation.

Bocing developed a plug nozzle suppressor for the 707, but the finat
configuration did not give any significant noise reduction.

Rased an the adverse results of these extensive nrograms, it does not
appear that the nacelle treatment and jet suppressor cencept is currently
a satisfactory candidate for retrofit,

Refan Enpines and Nacelle Treatment

A detailed description of the JTED and JT3D refan engines was given in
reference .

The JT8D refan engine {s expected to provide n 13% increase in static
takeoff thrust, a 5% increase in max cruise thrust and a 3% reduction in
cruise fuel consumption compared to the present JTRD engine. Primary jet
velocity is reduced hy 16%, giving a 9 JB reduction In jet noise. Pre-
dicted noise levels for JTAD refan engines with treated nacelles in 727,
737 and DC-2 airplanes are shown in Figures 1, 2 and 3 for approach,
takeoff and sideline. These are NASA predicted noise levels, hased on
input from the airecraft companies, and are well below FAR 36 levels, As
shown in reference 2, the 80 EPNJB noise footprint area for a 727-200
would be reduced from 20,4 to 3.9 square miles with refan enpines, which
would place the noise footprint almost within the houndary of many air-
ports. This would provide significant noise reduction to airport
communities.

The JTBD refan engine development program is in progress and a demonstra-
tion ground test is scheduled in early 1974,
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The JT3D refan cengine is estimated to provide a 17% inerease in static

.takeoff thrust, a 7% increasc in max cruise thrust and a 7% decrease in

cruise fuel consumption compared te the present JTID enpine, Primary
jet velocity is decreased hy 14% resulting inn 7 df reduction in jet
noise, NASA predicted noise levels for JT3ID refan engines with treated
nacelles in the 707 are shown in Figures 1, 2 and 3. Where the FAA
treated nacelles for the 707 are predicted at FAR 36 noise levels for
approach ond takeoff, the refan predictions are 6-7 EPNdB helow FAR 36
at approach and takeoff, and sideline is 12 helow FAR 36, The refan
engines would reduce the 90 EPNAR footprint area from the haseline of 54
to 8 square miles and would provide a small improvement in maximum
range as shown in reference 3,

The JT3D refan engine development has heen terminated by NASA due to lack
of funds. This refan program could still he completed in a reasonable
timo if it were reinstated in the near future, since the cngine redesign

has already heen completed.

Re-engine

Retrofit of the JT3D and JTBN powered commercial transport fleets with new
quiet cnpines is not feasible, There are no high hypass ratie replace-
ment engines availahle in the 20,000 1h. thrust class, and engines of

this type will not bhe available during the next few years which is the
critical period for retrafit. Even if new engines were available, the
retrofit cost of new engines and new treated nacelles would he consider-
ahly higher than the other retrofit optioens.

Fleet Replacement

There are no suitable aireraft available to replace the JT3D and JTRD
powered fleet, The current larpe wide-hody aircraft with high bypass
ratio engines would not he efficient replacements for the many short
range and long range airline routes where smaller passenger capacity is
required. It is apticipated that a new 100-200 passenger aircraft with
new technolopy engines may be introduced in the late 1970's which will
pradually replace the current 707, DC-8 and 727 aircraft during the

following decade,
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PRATT & WHITNEY AIRCRAFT

DEVELOPMENT OF NEW QUIETER ENGINES

Pratt & Whitney Adrcralt has been conducting noise redustion research and
develeopnent programs for Jet engines since the beginning of the jet cra.
Programs at PEWA in this field currently include basic nolse research,
development of nelse reductlon hardware for current engines, and develop-
ment of new quieter engines. The current PHJA noise rosearch programs
along with retrofit programs for current enginss were covered in
reference 1. Some commants on the development of new quicter engines are
included here. ‘

JT9D Engine Noise Reduction Features

The JT9D high bypass ratic turbofan engine which powers the 747 and Dc1o-ho
wide-bodled transports was designed in 1965, well before Federal alreraft
nelse standards were established. Because public concern over airplane
noise was recognized at that time, noise suppressicn was included among
the design objectives for the JTOD engine. Significant reductions in Jet
nolse were achieved because the hipgh bypass cycle chosen for the JT9D
had lower jet velocitles than earlier englnes. Digerete tone nolse

Trom the single stage fan of the JI9D was minimized by reductlion in fan
tip speed, the omlssion of inlet guide vanes, providing ample spacing
between the fan rotor blades and exit guide vanes, and the sélection of
the optimum number of fan blades and exit vanes, Acouatical treatment
was incorporated in the fan exhaust cases. The low nolse deslgn features
of the JT9D were selected based on prior PEWA fan noise reassarch work.
In addition to the low nolse features of the engine, acoustical treat-
ment is incorporated in the nacelles of both the 747 and the DC10O-LO to
provide alreraft nolse lavels below the requirements of FAR Part 36.

Comparison of the JTSD and NASA Quiet Engine

The NASA Quiet Engine Program has utilized the core from a current high
bypass ratlo englne as a vehicle to ground test the effecta of fan tip
speed on nolsa. One of the demonstrator engines, known as '"Quiet Englne
A", incorporated similar noige reduction features to the JT9D high bypass
ratlo engine and went one step further by lowering the tip speced of the
fan. Whereas the fan RPM of the JT9D and the other high bypass ratie
production engines waa selected to ensure subsonic tlp speed at approach
thrust and hence the absence of combinatlon tene noise from the inlet,

-the tip speed of the Quiet Engine A fan was selected to he subsonlc at

takeoff as well as approach. Because of the lower fan speed, the Quiet,
Engine A demonstrater has fan noise about 5 PNAB quieter than an engine
such as the JI9D when both are installed in a nacelle that does not -
incorporate acoustical treatment. Comparisong between the takeof nolse
level of Qulet Engine A and the JT9D scaled to the samz aslze are shown
in the following table at ground test conditions:’

V-A-5



PHATY & WHITNEY AIRCHAPFT

' {De-Rated) - - .
Quiet Scaled ) Scaled
Engine WAV JT9D JTSD ,
Fan Presaure Ratio 1.l 1.4 1.50
200 Ft. Sideline .
Peak PNdB 12 121.5 125 :
Fan Tip Speed, ‘
Ft/Sec. 1oko 1225 1370 :

Two columns are shown for the JT9D; one when the fan is operated derated
at the same preassure ratlo as the Quiet Engine A, and one for operation
at the rated JT9D takeoff condition that reflects the higher design
preasure ratio of the JI9D. As shown by the table, the "derated" scaled
JI9D produces similar noise to the Qulet Engine A but the scaled engine
i3 about L PNdP louder because of the higher tip speed and fan pressure
ratio.

Noise levels of the scaled JT9D and the Quiet Engine A ab approach thrush
conditions are compared belows ;

.

Quiet Engine A Scaled JT9D ‘
Fan Preassure Ratio 1.15 1,15
Fan Tip Speed, Ft/Sac. 695 850
200 Fiot Sideline, Peak PNdB 107.5 112.5 |

At this part power condition, the lower fan tip speed of Quiet Engine A
provides a nelse level about 5 FNdB lower than the scaled JT9D with an
untreated configuration.

PEWA/FAA Fan Research Program

The effects of fan tip speed on nolse generation were also measured in

an FAA sponsored research program at PAWA. High, medium and low tip N
apeed fans were tested In a large scale outdoor fan noise rig., Theae

results also sheowed that the lower fan tip speeds could reduce aft are

fan nolse by about 5 PNdB, Noilse levela from the low tip speed fan ware .
very close to those measured on NASA Quiet Engine A, when scaled to the

same slze, as shown below:
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Takeo £f Approach

Scaled Scaled
Miier FAA fuiet FAA
Fnpine A Fan Fnoine A fan
Fan Pressure Hatio 1.4 1.4 1.15 1.15
Fan Tip Speed, Ft/Sec. 1040 910 05 385
N0 Ft. Sideline, Peal 121 118.5 1n7.5 106.5

PNAB

Future Tnpine Technology

Both the NASA Quiet FEngine PMrogram and the PAWA/FAA Tan Resecarch Propram
demonstrated that source noise reductions could be achivved hy lower
speeed fans, [llowever, this technolopy cannot be arbitrarily applicd to
all new engine Jdesigns. The low speed fan gives a heavier, larper and
more expensive cnpgine desipn with present technology hecause of the
larger low turhine required, This leads to a larger, less efficient
airerafr for the same mission. Conversely, a high speed fan pives a
lighter, less expensive engine and a more efficient aireraft, The ameunt
of acoustic treatment required and the associated performance losses are
significant in determining the optimum engine cycle. An airplane/engine
systom trade study is c¢ssential to determine the best economics for a
piven set of requircments.

Fach airplane/cnpine installation prescnts unique prohlems and specific
desipn requirements, The type of enszine installation has a significant
effect on the aircraft noise level. Choice of the optimum enpine desipn
for a particular installation requires a thorough study of all anproaches
to obtaining a piven noise ehjective, As noise rescarch programs provide
new techniques for reducing engine neise generation, these will be
included in the enpine cycle trade studies.

Reference 1: "Moise Reduction Programs at Pratt & Whitney Adrcraft",
Presented to the EPA Adrcraft/Adrport Neise Study Task
Force, Task Group 4, Fehruary 2R, 1973 hy W, E. llelfrich.

heference 2: Boeinp Peport NO-60199, "Noise Reductien Research and
Nevelopment 1972 Propress', March 1973.

fefercnce 3: Roeing Report NG-q0n82, "JTID/JITSP Refan Preliminary
Fconomic Study", April 1973,
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16 April 1973

CONSIDERATICNS FELEVANT TO QUIBTENING OF AIRCRAFT NOISEK

IN THE IMMEDIATE FUTURE

The noise environment around sirports is governed almost entirely by aireraft
powered by engines designed about & decade ago, With lesa than 5% of world
fleets currently comprising the newer more qulet Trijets, the L-1011 and

DC,10, this situstlon is likely to prevnil until at least 1978, when the

FAA propose that all types comply with FAR Part 36 Standards. Even then

the improved standard of the high bypaas englnes over modified earller counter-
parts will ensure that newer types cannot be cited neg the main offenders.

There would therefore appear to be little justification for demanding unduly
lmproved standard fram new equipment, for the effect would not be reflected

in the overell envirormental picture.

However, some improvement in nolse standard for new types entering service

in the second helf of this decade is desirable, to ensure that the problem

lg largely sclved during the 1980's. Having said this, two important problems
to be addressed are how much the Improvement should be and when new regulations
should be enacted, The following paragraphs express our view and are offered
to the EPA for their censideration,

The RB,211 is a prime example of the new breed of quiet engines. Its mein
features were designed in 1966, development conmenced in 1967, and the first
production engines entered service in early 1972, Any radically new engine
can be expacted to follow approximately the same cycle of events, and there-
fore 1t would be unreslistie to apply stringent new regulations before the
end of thls decade, since the technolegy to meet such standards is not
developed today.

What is available today iz the technology to make limited, but nevertheless,

worthwhile improvements. The improvements possible are limited by the new
problems that have been ravealed in the developments of the newer engines,

a prime example being the nolse floor created by the core engine, This fact
has already been recogniased by U,8, Government Agencies in the Resesrch ang
Development Contracta offered to Industry in the recent past, and clearly
the answers will not appear without considerable research, involving in same
cages new teast facilitiles,

We therefore see two clearly defined stages in improving the nolse environ-
ment, viz:

a} limited improvements possible with todays technology, for
implementstion en engines entering service in the second helf
of thiz decade, .

b) further improvements made possible by ongolng research, over
the next three to five years, for implementation on englnes
entering service during the early to mid 1960's,

Let us consider each category in turn.
V-A-12



Locknern-CaLirorvia CoMpany

A DIVIBION OF LOCKHEED ALHCRAFY CONFDHATION

BUABANK,CALIFORNIA 215023

RECEIVED

2%6P
April 25, 1973 MAY 31973

Mr. W. C. Sperry

Chalrman, Task Groups 4 & 5
AMreraft/Alrport Nolse Study Tesk Force
Office of Nolse Abatement end Control
Washington, D.C. 20460

Dear BL1l:

As paxt of the Lockheed effort in support of the EPA Aircmft/ﬂirport
Neise Task Force, we scme time agc anked Rolls-Royce to provide their
evaluatlion of the potential for further engine noise reduction. I feel
that consideration of the Rolls-Royce input by EPA 1is appropriate both
because of the pre-eminence of Rolla-Royee in airemft engine nolse
technolegy and becsuse Rolla-Royce englnes power n growing propertion
of the U.8., alr tmnsport fleet.

The attached statement was prepared by Mike Smith, Manager of the
Rolla-Royce Nolme Department, and approved for submiassion to EPA by
Mr. E. M. Eltila, Director of Engineering, RB,211 Progrumme, I hope
you will find it useful,

Sinecerely,

FFTAQQ

H., Drell
Flight Scilences Division
Camercial Engineering

HD:JRT: Jg
Attach.
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a) Improvcﬁmnta possible using todays technolosy

n an englne of the RB.211 type there nre two important flight conditions
to be considered in defining the improvement afforded by engineering action.
Thege are the high power case for laternl and Teke~off nolpe, and part power

for Appronch.

The RB.211 nolse source distribution has been defined as shown in Figure 1.
Without regsorting te major changes to the rotating machinery improvementa
are possible by virtue of better nerodynamic standards and Improved liner
perfoxmance, The latter may result from improved desipn of the liner strue-
ture, or the Iintroduction of extran surfaces in the main air-flow pnssages.

Alrendy we are proposing modest improvements for developed versions of the
RB,211, and estimate that such action will improve the standard by sbout

2 EPNL, BEven these improvements are not, however, without penalty. The
weight change alcone would cost the Tristar the equiwnlent of five passenpers
(unless the sireraft weight can be incremsed by an equivalent amount).

fn an aireraft already bettering Purt 36 standards by 10 EPNL at full power
and % EPNL at appreach it 1s difficult to see the extrn cost being readily

borne by the operator.

Further Improvements are poasible, st an incrensed cperuting penalty,

The Cempany entered o partnership with the U,K, Govermment nine months

ago to produce a quiet engine demonstrator based on the RB,211, This pro-
gramme 1s directed at improving the noilse stardard by 5 PHdB, but the modi-
flcations are not in any way designed for the production powerplant. Some
of the modifications could eventually be incorpornted in a saleable power-
plant, but others like the full length bypass duct splitters, would lnvolve
major redesign, performance penaltles and mechanical complication. For
example the whole thrust reverser system would need replacing, To integrate
41l Lhe improvements 1n a powerplant would cost around 350 iba welpht per
engine, and the crulse sfe penalty would probably be of the order of 1/2%.
Furthermore 1f' significant modificstion were required to the inlet aystem,
for example by the Introductlon of a splitter ring, the full effect would

be & further increase of sfc of at least 1/2% and 200 1b in weight per engine.
Moreover auch devices would require careful consideration of the vibration
problems of the fan assembly npd may necessitate changes to the fan design.

We would estimate thet a 5 PNdB package would take net less than four yenrs
to develop and apply to a production standard englne. Assuming & go-nhead
early in 1974, quieted production engines could be available in the late 1970's.

The overall result, taking installed perfommance into account, would probebly
te & Trijet some 3 - I EPNL better than the standard of the TriStar today,

b} Further improvements in newly desimned enpines

Our research progrommes are Indleating that bestic improvements, other than
the extensive use of sound absorbing materisls, will only ccme f{rom mare
extenalve redesign.
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Even 8o the potential for such further basilc improvement does net, at the
present time, appear to be more than about 3 PNdR, and 1t is our bellef
that the contribution of the pewerplant alone cannot be regarded as the
ultimate solution to the nolse problem, It will be neceasary for the
airframe design to be even more closely integrated with the powerplant

to ensure full benefit fram shielding by wing and fuselage sfructiures,
and guch constraints may well dictate the design of future alrplanes.
Anothexr factor clearly affecting potential noilse reductien is the nolse
generated by the alrframe itself, and unless this can be reduced 1{ 1s
unprafltable to demsnd an improved standard fram the enginea alene,

CONCLUS TONS
We aee two distinet stages relating to future nolse legislaticn;

1. 4 reduction in Part 36 standards during the latter part of this
decade, probably of the order of 4 - B EFNL with the provisien
that the measuring points are modified to remove the current
inequality between the landing and take-oft measuring distance,
Such reduced levels could be demanded from all new nirecraft,
including developed versions of existing types, The relantionship
between the twa, three and four engined aircraft would however
need cereful congideration.

2. A further reduction of the order of 5 EFNL during the early part
of the 1980'e, to be applicable to completely new types only. The
practicallty of-this reductlon, of course, depends upon the level
to which airframe nolse can be reduced.

Bayond that point it is necessary to define both the technienlly feasible
nolge £loor and the nolase level beyond which community expoaure is not
longer & problem., Assuming that these two eriteria are nct coineident,
it will be necessary to carefully balance technical Feaaibility and
econcmlic impact against any long tem legislation proposals.
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Pratt & Wh'tney ﬂircraft BIVISION OF UNITED AIRCRAET CORPGRATION

May 11, 1973

Mr. William C. Sperry

0ffice of Nolse Abatement and Centrol
Adrcraft/airport Tusk Force
Environmental Protection Agency
Washington, D.C.  20L60

Dear Bill:

buring the meetings of your Environmental Pratection Agency Task Group 5,

you requested position papers from the members commenting on various FAA
regulatory actions cn nircraft noise,

The attached enclosure provides brief comments from Pratt & Whitney Alreraft
on several regulatory asctiona prcposed by the FAA. The comments include
suggested revislons and recommended action for each regulatory notice, These
regulatory actions will contribute toward the protection of public health

and welfare provided the final noise rules are truly economleally reasonable
50 they do not disrupt the national aviatlon system.

Sincerely,

FRATT & WHITNEY AIRCRAFT
DD E7 Kot frio
W. E, Helfrich
Project Engineer - Noise Reduction

WEH:m

Enclosure
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PRATT A WHITNEY AIRCRAFT

COMMENTS ON FAA NOISE REGULATORY ACTIONS

ANFRM 70-33: SST NOISE TYPE CERITFICATION STANDARDS

No action 1s reccmmended on this ANFRM nt the present time sinca it 1is
too early to consider firm requirements for 38T nolse certification,
After additional research is completed and second generatlon SST deslign
studies have progressed to the peint where the noise/economics/peri‘or-
mance trades are better known, then an NFRM could be considered. Any
85T rule should be a separate part of the FAA standards, not a revision
to Part 36, becruse SST aperating charscteristics will be completely
different from those of subscnic alrcraft.

ANFRM T7O-bl4: AIRPIANE NOISE REDUCTION RETROFIT REQUIREMENTS

Comments from Pratt & Whitney Alrcraft on the verlous possible options
for retrofit of the JT3D and JTUD powered commercial transport fleet
are given in Reference 1. It is our opinion that this ANPRM should be
dropped and retrofit optiens be incorperated ip & modified version of
the fleet nolse luvel concept iln ANFRM 73-3.

NPRM 71-26: NOISE TYPE CERTIFICATICN & ACOUSTICAL CHANGE APPROVALS

The temperature and altitude sccountablility sectlon would present serious
limitations. The present FAR 36 certification method of taking nolse
data over a limited renge of conditlions and then correctingthe data

to a reference day 1s a satisfactory methed for comparing alreraft nolse
levels to a certification standard. BReguiring Appendix C noise level
compliance at all airline operational temperatures and altitudes would
Impese unreasonable operational restrictions on payload and range for

an alrplane which would meet Appendix C at reference conditions. The
effect of this section would be to severely restrict alrplane perfor-
mance Wy highly suspect extrepolation techniques with little community
nolee benefit,

The proposed elimination of cutback thrust during takecff and sideline
noise tests to certificate acocustical changes for clder aircraft which
do not meet FAR 36 noise levels is not economically rcesonable, This
proposal would seriocusly curtail development of aireraft growth verslonsa.
It is gugrested that thrust cutback be allowed if the noise tests be-
fore and after an acouatic change are made on a comparable basis.

We agree that the 50 PNdB "fleor" should be eliminated for calculation
of aircraft noise levels by FAR 36, but the duratlon correctien factor
sheuld be limited to a range of +5 to -10 @B.

The effective date of an amendment resulting from thi. NPRM cshould be
at least 60 days after the amendment is adopted, The FAA proposal for
e retroactive effective date the seme ns the NPAM issue date is unreason-
able and without justification.
V-A-17



PRATT & WHITNEY AIRCRAFT

NPRM 72-19: NEWLY PRODUCED AIRPLANES OF OLDER TYPE DESIGNS

The proposed complionee dates of July 1, 1973 for aircraft over 75,000
lbs. TOGW, and July, 1574 for aircraft under 75,000 lba, are both too
early. The compliance dates should be established to provide the air-
craft manufacturers reasonoble time to complete development, certification
and production lead time for the aircrai‘t/engine modifications required.

Parts intermix should bhe allewed in airline opernticns to eliminate
the requirement for twe separate spare parts systems.

ANPRM 73-3: CIVIL AIRPLANE TILEET NOISE REQUIREMENTS

The pasic Fleet Noilse Level (FNL) concept provides a cholce of severul
alter:atives for meeting lower noise requirements, The ANFRM as written,
however, presents & numper of serious problems which without some major
revisions could create an unreascnsble economic purden for most alrlines.

The proposed formula for calculating FNL with & logarithmic summation
does not give sufficient cradit,to the airlines whicn purchnse new
widebody alreraft which are below FAR 36 nolse levels, We recommend
that the formula for caleulating FNL be revised to 2 summation of nolse
ilkvels which would allow aireraft having noise levels below FAR 36 limita
to offset airereft apove FAR 36. This would give airlines the incentlve
ta purchasa new quiet aircraft and to retrofit with the quietest con-
figurations-to reduce thelr FNL.~

The concept of not allowing the initial FNL number to increase 1a
unreagonable slnce 1t would prevent replacement of smaller aircraflt
with large widebody aircraft if the nolse lewvel increases. pp allowable
adjustment should be made as the operator's fleet mix changes in take-
off gress wedght.

It is inconsistent for the FNL ruls to speclify no trade-offs between '
takeoff and approach noise levels when FAR Parb 36 does permit trade-
offs.

The FNL concept will not be feasible until it is determined that there
i3 an economlc method for the 707 and DC-B to meet FAR 36 nolse lavels,
Forced premature retirement of JT3ID powered aireraft would be too severa
an economic penaity. Therefore, this technology questlon must be settled
before any FNL rule can be proposed.

¢
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PRATT & WHITNEY AIACRAFT

Another deficiency in the propesed FNL is that it incorporates no
incentives to utilize nolse abatement operational procedures. It is
recommended that some provision be made in the FNI to agcount for the
noise reductions avallaoble from both appronch and takeoff operational
procedures,

FAA PROJECT REPORT: NOISE CERTIFICATION RULE FOR QUIET SHORT MAUL
CATEGORY ATRCRAFT

We agree with the statement in this Project Report that the Quiet Short
Haul system development is in such a state of flux that ias too early to
establish QSH nolse standards.

As noted in the report, QSH aircraft types Iinclude rotary wing, turbo-
prop, turbofan with blown flap or augmentor wing, lift pod, and fan-in-
wing aireraft. These can probably be divided inteo VIOL, STOL ard RTOL
types which would operate from different length runways, These ajrcraft
will also vary by the number of passengers, range and crulse speed,

It would appear that QSH aircraft will have to be divided into numerous
clasges for certification with different noise limits and different
measurement locations., The noige Limlts for each class should probably
vary with the number of pagsengers.

It 1s ohvious from the recommended items to be included in the ANFRM
that a vast amount of speciflic data is needed from the aircraft manu-
facturers on QSH aircraft nolse characteristics and QSH economics before
a viable noi=ze rule can be constructed. The 1ist of required information
in the Recommendetions appenrs to he gquite complete, but would require
considerable time to collect and digest, It is our suggestlen that

this informatlon be collected by the FAA prior to any rulemaking activity

on QSH, :

Reference 1: Letter from W.E. Helfrich to W.C. Sperry dated 5-1473
providing comments frem Pratt & Whitney Alrcraft for EPA

Task Group 4.
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GENERALED ELECTRIC
COMPANY

CINCINHATL OHIQ 482i8

AIHCRAFT ENGINE OHOL®

22 May 1973

Dr, Alvin Meyer

Environmental Protection Agency
401 M Street, N, W,

Washington, D, C.

Dear Dr. Meyer:

In reference to discugsions at the meetings of the EPA Aircraft/Airport
Noise Study Task Force, the views of the Aireraft Engine Group of General
Electric on aircraft noise regulations can be briefly summarized as
follows;

1. FAR 36 (as issued on 23 November 1969) has heen effective in
stimulating noise reductions. For example, new wide-bodied
aircraft have been certified at or below Appendix C levels.

2. We suggest the promulgation of the subsonic CTOL Fleet Noise
Rule we proposed in our comments on ANPRM 73-3, sent to the
FAA Rules Docket on 12 March 1973, rather than a series of
separate, incomplete and possibly conflicting regulations. For
example, we favor regulations which would require all newly-
produced aircraft to comply with FAR 36 at reasonable daten,
depending on the aircraft type, The suggested Fleet Noise Rule
would accemnplish this, We do not faver regulations which would
require all of the current fleet of older types of aircraft now in
service to be retrofitted with nacelle acoustic treatment or
refanned engines. The suggested Fleet Noise Rule would promote
some retrofit of some aircrait types, depending on the particular
airline operator'a constraints,

A proper Fleet Noise Rule would allew an airline a decreasing
'noise quota’ with time, out into the 1980 period, We believe
that such a method would offer the airline operators maximum
flexibility to control neise through a combination of off-loading,
operating procedures, retrofit and fleet replacement in the most
economic and practical way for each airline and aircraft type.

It is important to note in this connection that most airline fleets
use a mixture of twq three, and four engine aircraft acroses a
wide range of different stage lengths and numbers of operations,

VeA-20
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Dr., Alvin Meyer
22 May 1973
Page Two

We suggest promulgation of an FAA regulation of the generic
type of the Fleet Noise level (FNL) proposed by FAA in ANPRM
73-3, but with important moedifications proposed by General
Elecirie, as follows:

a. The noise measure in such a rule ghould be weighted to
give considerable incentive to airlines to acquire aircraft
having noise levels significantly helow Appendix C levels,
This was not the case with the noise measure proposed in
ANPRM 73-3,

b. Rather than the interim nature of the FNL rule of ANPRM
73-3, which would terminate in 1978, we suggest a rule
with A numher of 'gates' at specified times, requiring
aircraft Yon-the-average' to get hali-way-down to FAR 36
by some date, down to FAR 36 by a later date, and down to
leveis betlow FAR 36 by some still later date. The noige
levels shown on the attached figure are sugpested as typical
certification levels for new aircraft in the late 1970's,
based an our views of possible noise reduction, available
technolopy and economic reasonableness, over the wide
range of aircraft types covered. The suggested approach
noise levels are for the {lap settings used in normal
cperating practice, rather than the maximum flap settings
as required currently in FAR 36, The use of normal flap
settings is a worthwhile noise abatement operating procedure
in itself,

It should be noted that separate certification rules will be
required for supersonic transport aircraft and for quiet short-
haul aircraft, due to the diiferent characteristics of these

aircraft types.

It is also suggested that FAR 36 he maodified to encourage

the use of two-segment approach procedures, by specification
of an additional special reference point, such as a 3 1/2nm
approach point, and maximum allowable nolse levels at this
point. 1If this method were used, the FAR 36 tradeoff pro-
visiona should be maintained at the normal three reference
points only,

EPA has proposed airport regulations as such, The cognisant
authority for such regulations should be a Federal agency, in order

to agsure that this vital and integral part of the national transportation
system is not adversely compromised by local piece-meal acticons,
Therefors, such definitive Federal pre-emption of airport noise
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Dr, Alvin Meyer
22 May 1973
Page Three

regulations should be a part of the proposed action in order to
afford equitable treatment for all airport users, including airlines,
Appropriate FAA noise source contrel and aircraft path contrel
regulations should separately provide final '"design requirements™
for manufacturersa, as FAR 36 has done in the past,

4. An increased level of aircraft noise reduction research and
development is needed in the following areas:

a. Development of noise technology for advanced CTOL
engine/aircraft systems which emphasize reduction
of the economic penalties of lower noise, i.e., lower
cost, weight and performance losses,

b. Identification of improved measures of airport community
noise annoyance for aircraft operations making noise
equal to or less than required by FAR 36,

¢, Determination of aircraft-alone noise levels and
identification of means to control this noise source,

General Electric has been active in aircraft noise reduction since the
middle 1950's, in both the civil and military aircraft areas, Substantial
progress has been made, as evinced by the civil fleet introduction of the
new wide-bodied aircraft, which are much quieter than their predecessors.
We believe that Federal airecraft noise regulations and additional research
and development of the types suggested above will achieve further reductions
in airport community noise exposure,

Very truly yours,

JA faebs

J. N. Krebs

attach.
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Your Rel.

Telegrams; Britalr Weybridge Telex  Cablegrams: Briialr Weybrlige

British Aircraft Corporation Limited

COMMERCIAL ATRCRAFT DIVISION
BROOKLANDS RODAD WEYBRIDGE SURREY
Telephone Weybridge 45522
Telex: 27111

Mr, William C, Sperry,

Chairman (Task Group 4 and 5),

Alrcraft/Alrport Nolse Report Group, 17th May 1973
Environmental Protection Agency Ref: MGW/css/l27

Regulation of Concorde Nolse

Dear Sir;

You informed the Concorde Manufacturers on May léth
1973 that the Environmental Protection Agency would
welcome the receipt of a statement relating to Concorde
Noise for consilderation by the Task Groups of which you
are Chairman, and you further stated that such a statement
would be referred to in the onward reporting by these
Task Groups 1f received in due time,

In consequence, we enclose herewith & document entitled
"Recommendation of the Manufacturers to the Environmental
Protection Agency related to the Regulation of Concorde Noise"
reference MGW/css/126, dated 17th May 1973, which is submitted
on behalf of the four Concorde Manufacturers.

Yours faithfully,

M. G, Wilde
Concorde Preoject Director

British Aircraft Corporation (CAD)
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Telegrams: Deiralr Weybridge Telex Cablegeams: Brialr Weybridge

British Aircraft Corporation Limited

COMMERCIAL AIRCRAFT DIVISION
BROOKLANDS ROAPR WEYHRIDGE SURREY

aur t. MGW/css/126 Telephone  Weybridge 45522
Telex: 27111
May 17, 1973

Recommendation of the Concorde Manufacturers
to the Environmental Protection Agency
Related to the Regulation of Concorde Noise

The four companiles who are jointly involved in the
design and manufacturer of the Concorde supersonic aircraft
(the British Aircraft Corporation, Rolls-Royce, Societe
Nationale d'Etudes et de Construction de Moteurs d'Aviation
and Societe Nationale Industrielle Aerospatiale), supported
by the British and French Governments, belleve that this
advanced form of transportation will be of great benefit to
the whole community by enhancing worldwide communications,
fostering international commerce and encouraging economic
growth, In addition they believe it will give vital and
new impatus to the future development of the air tramsport
industry.

Whilst the challenge of providing such a revolution in
air transportation was recognized as requlring extreme
endeavours in the areas of airframe aerodynamics, powerplant
design, structural efficiency and many others, the manu-
facturers and the Governments have been conscious of the
geute need not to worsen the alrport environment. In con~
sequence, from the inception of the programme, noise control
has been a key objective.

A serles of detailed reperts entitled "Concorde Ailrport
Noise and Silencing Programme" have been submitted to the
Environmental Protection Agency (Refs. 1, 2, 3 and 4) which
cover the large amount of research and development which has
been undertaken with the objective of achieving nolse levels
at entry Iinto service directly comparable with the many long-
range subsonic jets, which are expected to remain in service
for many years to come.

Despite the inherent difficulties in this area, arising
fundamentally from the need to employ high thrust engines
using the straight jet engine cycle in combinaticon with a
small span, slender wing configuration, these objectives will
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be achieved by the use of completely novel silencing means
in the nozzle technelogy and in the engine aercdynamics and
control systems, The development of these silencing means
has required the deployment of a very significant proportion
of the total project manpower and funds.

Whilst the manufacturers will have reduced the noise
levels of Concorde at entry into service so as to achleve
nolse parity with che contemporary straight jet and low by-
pass fan jet long-range subsonic aircraft, they cannot, using
currently available technology, match the noise performance
of the latest high by~pass englned subsonic aircraft. The
requirements for supersonic flight are such that it 15 not
technologically practical to utilise the large diameter high
by-pass ratio fan engines which enable new subsonic aircraft
to achieve the noise levels set by FAR Part 36 Annex C.

Since Concorde wlill be used predominantly on international
routes and will represent only a very small proportion of such
total operations, we recommend that Concorde be regulated
to noise levels as low as are capable of being achieved by
best effort available through technology or operational
controls, in accordance with the recent I.C.A.0. Committee on

Alreraft Noise (CAN 3) recommendation.
. n .
N I /6. baloten

'1_‘I__l_._..-9'f1|..|oo.'..llll
Mr. M. G. Wilde Dr. PB. H. Calder

for and on behalf of for and on behalf of
BRITISH AIRCRAFT CORPORATION LTD. ROLLS-ROYCE (1971) LIMITED
and and

SOCIETE NATIONALE SOCIETE NATIONALE D'ETUDES

INDUSTRIELLE AERCSPATIALE ET DE CONSTRUCTION DE
MOTEURS D'AVIATION

Ref. 1 - Concorde Airport Noise and Silencing Programme,
(DO/JAH/1G/8904), October 1972,
Annex 1, Test Facilitles, (DO/JAH/DW/8964),
October, 1972.
Ref. 3 - Annex 2, Manufacturers Further Studles of Noise
Reduction, (DO/JAH/1G/9198), 20th February 1973.
Ref. 4 - Annex 3, The Economic Aspects of Sileneing Concorde,
(DO/JAH/1G/9239), January 1973.

Ref. 2
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25 KNOB HILL ROAD, GLASTONRURY, CONNECTICUT 06033
203 - 633-2835

&National Organization to Insure a“Sound-controlled “Environment

May 15, 1873

U. 8. Environmental Protection Agency
Cffice of Noise Abatement and Control
Alreraft/Alrport Nolse Report Study
Task Group 4 and 5

William €. Sperry, Chairman

Dear Mr. Sperry:

We are pleased with the thoroughness and appropriateness of
the draft reports on "Aircraft Noilse Source Technology" and
"loise Regulatory actions by the Federal Aviatlion Administra-
tion" which you issued on 5 May 1973. Our compliments

apply particularly in view of the short perlod of time
avallable to collect the inlormation from so many diverse
sources, We are particularly pleased wlth your policy

of relating technoloegy application,Standards and Regulations
to the local airport situation pictured in Figure 7 of

the Task Group 5 Report.

As 1s usually the case we need not comment on the many
sections of these reports with which we agree and comment
only on the ones where we feel the text could be improved.
On this basis the following suggestions for additions and/or
changes are submitted, ‘

1. With regard te minimum achievable noise levels
some data on the Lockheed C 5 are being used to indicate
that we can't go much lower in approach nolse levels
because of alreraft turbulance noise, This is a familiar
tune which we have heard sinece the 1950's, It doesn't
sound at all appropriate coming from a group working on
technology.

During the test program at JFR prior to the Hempstead
Case, a mass of data were obtalned at about the FAR 36
approach measuring polnt which indicated about 50 PNdB as the
throttle closed appreoach nolse for 707's, DC 8's and 8B80's,
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Mr. Willlam C. Sperry Pape !llo. Two
May 15, 1973

This is about 5 dB below the Figure 3 - 7 curve., This
indicates that your full flaps curve 1s high. 3ut the
Important polint is that we are interested in the operating
conditions before the flaps are fully extended and before
the thrust level 1s increased again.

I am enclosing "Recommended changes to text of Report of
Task Group 4" which could be used to elimlnate some of
the unnecessarlly negative impact which the data on
alreraft turbulance nolse seems to have had,

2. The organization of the Task groups and the
areas which they cover has left the use of Preferentlal
Runways and some other means for noise abatement which
are a function of technology without any task group or
chapter in the report. Preferential runways are mentioned
in the Task Oroup 2 draft but they should be discussed here
from the standpoint of possible benefits with improved technology.

The FAA has no regulations on the use of preflerential
runways, The alrlines and the alrperts have established
local rules for preferential runway use and they are like
most voluntary rules,not very strliet. HNo one is pushing
the state of the art’, i.e., obtaining equipment and
procedures which could make the large contributlons to
high nolse exposure area reductions which are poasible,

There are also other possible technological contributions
te the reductlon in areas of high nolse exposure which

are not included in the Task Group 4 list of current or
future technology optfons. These include steeper climbout
performance which has already been introduced in the

new technology three engine transoorts and which could be im-
proved upon In two engine 707 ~ DC B replacements. If
requirements were imposed on medium and small hub alrports
to reduce the hipgh noise exposure area this need would be
quickly communicated to the manufacturers by the airlines
and steep climb capability alrcraft with short EPNdB
footprints would be made availlable,

At some large hub airports where long range aiperaft

will operate and where cperation over low noise sensitivity
areas 1s not possible special provisions will he required
to achieve land use compatibility. 1In this highly
technologieal age the air transport industry should not be
reluctant to de R & D on innovative aystems for getting
long range aircralt into the air without too much

nolse. Means are available for this purpose they need to
be reduced to practice. A financial squeeze on those
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Mr, William C, Sperry Page NHo. Three

May 15, 1973

airports which have no other alternatlve is needed to
bring about these innovations.

The enclosure "Other Means for Nolse Abatement ls designed
to provide additions to the report o Tas Toup 4 at
each place in the repert where additions are requlred to
cover these other means for nolse abatement.

We are partlicularly pleased with the manner in which you
have handled proposed regulaticns in your Taak Group 5
report, In your final section the three part regulatory
plan involving the writing and enforcement of regulations
by FAA, the proposal of regulations by EPA and the

alrport permlts preseceribed and enforced by EPA appear to be
a practical arrangement for arriving at the result de-
sired, We would like to recommend that responsibillity

for the development of safe practical and economically
feasible alreraft designs and alrcraft operating procedures
be placed in the hands ol NASA. This would make avallable
to EPA and FAA consldersable expertise which HASA has in
this area. At the present time NWASA does a considerable amount
of important work on aircraft deslgn and operations for
noise abatement which gets lost because there is no

channel through which this technical expertise 1s reduced
to practice in airline operatlon,

We concur in your concept that declsions should be made

at the local level regarding alrport services to be pro-
vided to a particular area (size of NEF contours) and the
disposition of the problems involving incompatible land

use. We expect that with local decisions 1n these two

areas and local provision for changes in land use (together
with the financing of land uge change) the ultimate solution
to this problem which has so long plagued every airport
community in our country 1s within reach.

We wish you well in your next step which will involve the
development of recommendations along this line to be
submitted to the FAA.

Sincerely,

oo 1Y

Jéhn M, Tyler
ﬁx cutive Directo

A

LYoyd V, (Hinton
Executive Director

.
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Recommended Changes to text of Report of Task Group 4

Page 3 - 11 line 8 after the "approach conditions" add

with flaps extended
line 14 after "etc" add especially the ['lap

Systems which produce large amounts of drag on approach.

With the landing pear down and the wheel well doors closed

the landing gear produces the next largest amount of drag,

turbulance and therefore aerodynamic nhoise. The landing

gear gould of course be streamlined if this became necessary

to lower the noige floor.
lines 15, 16 replace sentence with girframe

nolse from current aircraft on approach as measured or

predicted is presented in Figure 3 - 7.

line 19 replace the last paragraph with., The

mest controlling parameters in aerodynamic nolse generation

gre_gigp angle and aireraft velocity. The turbulance and
thersfore aerodynamic noise varies with flap angle but

depends to a large extent on the flap design. The landing

veloclty change results in a change in EPNdE proportional

to velocity to the fourth power. This characteristic
should be considered when appralsing the effectiveness of

alternative approach and landing procedures., For example,

in a decelerating approach the aircraft would not only

have low engine noise but would be clean, i.e., have low

drag, and therefore low aerodynamic noise until its final

deceleration ¢lose to touchdown. Just prior to touch

down the aerodynamic nolse would be the same as for a

constant speed approach. However, duping the final
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deceleration phase the aircraft would have a high flap anpgle

and higher than touchdown veloclty and therefore higher

than & constant speed approach aerodynamie noise.

Page 3 - 12 line 3 arter "is reduced" add as would be the

case with lower flap angles in steeper and/or decelerating

approaches,

Page 5 - line 15 change to Further reductlons

in engine~generated nolse on takeoff are achlevable and should

be required by revised FAR Part 36 requirements. Further

noise reductlons on approach are also achievable with the

use of noise abatement approach procedures. These pro-

agdures will be facilitated by the use of improved guldance

and control equipment. R & D work will be required on

alreraft aerodynamic nolise which will become a factor

as engine noise is reduced below Part 36 -~ 10 dB levels.
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Section I € Other Means for Nolse Abatement

Preferentlal Runways

Other means for nolse abatement which have been
effective in the reduction of the impaect of alrecraft nolse
on the ground near takeoff and approach flight paths
inelude the use of preferentigl runways. Preferentlal
runways use is discussed in the chapter on aircraft
cperations but the contribution of téchnology to the
possible extension of the use of preferential runways is
discuased here.

The use of a runway which permits a take off or
approach to be made over an ocean, & lake or other unin-
habtited areas instead of a residential area reduces the
impact of alrcraft nolse on the alrpert environs. The FAA
has recommended the use of preferentisl runways at all
alrports where there is a posaible reduction of nolse
impaet on people as a result of the use of one set of
runways rather than others. The establishment of preferential
runways 1s worked out at the local level among the alrport
operator, the FAA tower chief and the airlines using the
aﬁrport.

The fules for the use of the preferential runways
are also worked out at the local level. There are no FAA
standards or regulations regarding crosswind components,
tailwind components, guatineas, runway condition, ete, for
the use of preferentisl runways, Alreraft are certified
for takeoff and landing crosswind compenents but these
are not used in practice. The acceptable tallwind

component and gustiness acceptable for takeoffs and
V-A-32
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are a function of runway length, alrecraft welght, acceptable
alrcraft groundspeed and runway condition,

IT Current Technolopgy Options After 4th paragraph add:

"The expanded use of preferential runways provides
an opportunity for reduction of the nolse impaet at alrports
where there are or could be runways directed toward unin-

hablted areas."
Section II £ Other Means for Nolse Abatement

Preferential Ruhways

Among the current technology optleons is the expanded
use of preferential runways. Thls expanded use 1s avallable
through:

(a) more routine use of the crosswind and tail-
wind capabilities of the aircraft and

{b) where desirable the incorporation of automatic
alrcraft control for use during gusty crosswind
takeoff and landing operations.

The benefits to be derived from incremsed ilimits
on crosswind and tallwind components on take off and landing
are evident from the statistles on wind velocity at
Washington National Airport. DCA is a near average U.S .

alrport in this respect.

2 of time Wind velocity below, mph
10 2.5
25 6.3
50 9.0
75 11.2
90 16,8
95 19.4
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These flgures are averages of monthly averages.
For example for Maprch and April the 50% value 1s 11 mph
instead of 9 mph. However, it will be noted that if a
crosswind component of 20 mph could be accepted instead
of 10 mph the % of time value goes from 50% to 95%. Orf
course the wind 1a not always a crosswind, Therefore the
% of time the preferentisl runway could be used would be
higher than 95% at 20 mph.

Some crosswind component limits for some alrcraft
are set at 10 knots even though the aircraft ls certified
for a2 30 knot crosswind.

More than half of the large hub alrports have or
could have runways which would recelve alrcraft approaches
from and/or would direct ajrcraft take offs over areas
which have low senaltivity to nolse as compared with
areas currently impacted with high alircraft noise exposure
levels, Thus the use of preferential .unways a greater
portion of the time would have a major impact on the
reduction of the area of incompatible land use,

Alrcraft Power Loading

The differenge in power loading between a two
engine CTOL aircraft which must be capable of continulng
& takeoff on half of its power in case of an engine
failure, and a four engine CTOL aircraft, which must be
capable of continuing take off on three quarters of its
power, is quite marked. The two engine alrcraft with
high power loading for normal takeoffs ca&n make & steep
¢limb and can therefore produce a relatively short EPNdB
contour or footprint as compared with that of the four

engline aircraft., The two engine airgraft is toward the
V=A-34



| e s 2 Lt T

T TR N I S R G e N s B

T I
S

B L ok Ui ybyat e

e sy

STOL end of the CTOL design spectrum.

The four engline elrcraft in the present [leet 1s
longer range which would be impaired if it were required
to make a steeper climbout on takeoff, This emphasizes
the fact that alrports having operations of long range
ajrecraft must have the capability of handling the long
range alrcraft nolse problem whereas the alrports which
do not have long range alrcraft operatlons can require
relatively steep climbouts to shorten the EFNdB ceontour,

In an alr transport system designed to have long
range operations from large hub airports only these large

hub airports could be required to provide:
(a) the necessary areas of land use compatible

with high alrcraft noise levels, and/or

{b) facilities for using ground power (low nolse
power source) to accelerate the heavy long range
aircraft to the polnt where thelr takeoffs

could beéomparable on a nolse basis to that

of the high pover loading alrcraft,

With a well designed air transport system in which
large hub airports are designed for long range aireraflt
operations and other alrports not so designed do not have
long range operations a slgnificant improvement 1in the
distributlon of hligh nolse Ilmpacted areas 1s achleved. The
noise lmpacted areas most remote from the boundaries of
the non long range alrports are shifted to airports where
those areas may be over the ocean or may be non -~exlstent

because of special alrport facllities.
V~-A-35



Section III € Other Means for Nolse Abatement

Preferential Runways

To obtain the maximum benefit from preferential
runway use 1t will be neceasary to:

(a) improve the ailrcraft design and control

8o that it will be possible to use preferential
runways at all times except under emergency
weather conditions

(b} reloecate runways where practical so as to
transfer cperations to runways where the high

nolse exposure will be over uninhablted areas or
areas where land use change cost will be a minimum,

Alrport System Design

It will be possible to obtain short EPNdB foot-
prints from alreraft which have good elimb capability. Thus
the high alrcraft nolse exposure contours wlll be relatively
close to airports having operations of short and medium
range alrcraft only. Aipports having long range aircraflt
cperations,however, will pose & speclal problem. Alrport
oparators trying to shrink their nolse exposure contours
to areas near the airport boundary will want to get rid
of these coperations. When airport operators find it
necessary to exclude alrcralt with large EPNAR footprints
it will be profitable for airlines to pay extra for alreraft
with steep eclimbout capability and then the airecraft
manufacturers will make them avallable,

Special airports having long range operations

will need to consider:
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(a) whether they can attain an alrport runway
configuration which will locate operations over
greas insensitive to alrcraft nolse,and if not

(b) whether auxiliary airport facilities can

be installed which will permit airecraft takeoffs
in such a manner as to satlsfactorily reduce

the areas enclosed within the hlgh nolse

exposure contours. This would permit a comparisen
of the coat of the auxilliary equipment against

the coat of land use change,

Section V - Summary and Conclusions

B Page 5 - 3 after last paragraph, add

Other technological developments which do not involve nolse
source reductions but which contribute effectively to

high noise exposure areas reductions are important. These
developments include improvements in alreraft performance
which facilitate higher percentage utilization of
preferential runways and steeper climbs, Power for in-
creased ground acceleration of heavy long range aireraft
mey also provide assistance at large eirports impacted by

large residential areas on all sides.

V-4-37



APPENDIX B

TASK GROUP MEMBERS

(=Xt

R T R R IR G D e SRS g o

A T AL Tl



LA R T T P TSR A el A ene

- g
IS i)

G

LT e

Pl ke

TTOTAR NI

T Gan e

APPENDIX B

Task Group Members

James C. Johnson/EPA
James J. Krammer/NASA

James Mulling
Avintion Federated Dept. Stores

Poul A. Shahady/USAF
Jack Suddrath/NASA
Alice Suter/EPA

J. R. Thompson
Lockheed Cualifornia Co.

Hugh Kaufman/EPA

Dr. Joln B. Large
Southampton University

Robert H. Morse
Pratt & Whitney Alrcraft

A, L. McPike
MeDonnell Douglas Corp,

William H, Roudebush/NASA

R. 8. Stohr
Eastern Alrlines

Brian 8. Tennant
The Boeing Compuany

Arthur Kohler
Professional Air Traffic Contrellers

Charles P. Miller/ACPA

Hareld R. Mull
Bell and Associates, Inc.

Noel Peart
Boeing Alrplane Co.

Lou Achitoff
Port of N. Y. Authority

Ms. Betsy Amin-Arsala
George Washington Univ.

V. L. Blumenthal
Boeing Commereial Airplane Co.

Jim Conroy
Environmental Action, Inc.

Edward A, Carroll
Trans World Airlines

Rusas Dawson
Noise Control Report

Richard Dyer
California Dept. of Aeronautics

Charles R. Foster/DOT
Lloyd Hinton/N. 0.1 8. E.

Don Ahrens
Cessna Alreraft Co.

Larry P. Bedore
Nat'l Business Aviation Asa,

Bernard Brown
British Aircraft Corp.

William G. Cornell/General Electric
Allen W, Dallas/ATA

Diane L. Donley
Couneil/Environ, Quality

Jack D, Fredrickson
Boeing Company

John 8, Gibson
Lockheed-Georgin Company

V-B-1




Robert W, Schroeder/NASA
Dr. M.C. Steele

Dr. Gary Thompson
Beech Alrcraft Corp.

John M. Tyler
N.0.I.8.E.

Willinm E. Helfrich
Pratt & Whitney Alreraft

H. H. Hubbard/NASA

Robert 8, Bennin, Director
New York Department of Air Resources

Leslie Carothers/EPA

Charles R. Cox
Bell Corp. »

Joseph T, Davis
Delta Air Lines

Harry Drell
Lockheed Aireraft Corp.

V-B-2

Earl B. Fish
Douglas Aireraft Company

william J. Galloway
Bolt, Beranck & Newman

Alan G. Gray
Tolls Royce Limited

John Hellegers
Environmental Defense Fund

George W. Westphal
Grumman Corp.

Robert J. King
Sikorsky Aircraft

H. Ray Lahr, ALPA

R.N. Tedrick
Airesearch

Ernest Weiss
George Washington University

Roger Flynn, ATA





