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PREFACE

The Noise Control Act of 1972 (Public Law 92-574) directs the Environmental
Protection Ageney (EPA) to study the adequacy of current and planned regulatory action
taken by the Federal Aviation Administration (FAA) in the exercise of FAA authority to
abate and conirol aireralt/airport noise. 'The study is to be conducted in consultation
with appropriate Federal, state and loeal agencies and interested persons. Turther,
this study is lo include consideration of additional I"ederal and state authorities and
measures available to airports and local governments in controlling aireraft noise. The
resulting report is to be submitted to Congress on or before July 27, 1973,

The governing provision of the 1972 Act siates:

"See, 7(a)., The Administrator, after consuliation with appropriate Federal, state,
and local agencies and interested persons, shall conduct a study of the (1) adequacy

of Federal Aviation Administration flight and operational noise controls; (2) adequacy
of noise emission standards on new and existing aircraft, together with recommenda-
tions on the retrofitting and phaseout of existing aircraft; (3) implications of identi-
{ying and achieving levels of cumulative neise exposure around airports; and (4)
additional measures available to airport operators and local governments to control
aireraft noise. He shall report on such study to the Commitiee on Interstaie 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 enactment of

this act."
Under Section 7(b) of the Act, not earlier than the date of submission 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 aireraft noise and sonic beom (including control and abate-
ment through the exercise of any of the FAA's regulatory authority over air commerce
or transportation or over aircraft or airport operalions) as EPA determines is
necessary to protect the publie hiealth and welfare."

The study to develop the Section 7(a) report was carried oul through a participatory
and consultive process involving a task force. Thattask force was made up of six task

groufas. The functions of these six task groups were to:
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1. Consider legal and institutional aspects of aiveraft and airport noisc and the

apportionment of authority between Federal, state, and local governments.

2 Consider aircraft and airport operations including monitoring, enforcement,

safety, and costs,
3. Consider the characterization of the impaet of airport community noise and to

develop a cumulative noise exposure measure.
4. Identify noise source abatement technology, including retrofit, and {o conduct

cost analyses.

5. Review and analyze present and planned FAA noise regulatory aclions and their
consequences regarding aireraft and airport operations.

6. Consider military nireraft 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 o represcntation of the various sectors
of interest. These ovganizations included cther Federnl agencies, organizations repre-
senting state and loeal governments, environmental and consumer action groups,

professional societies, pilots, air traffic controllers, aivpori proprictors, airlines,

users of general aviation aireraft, and airvcraft manufncturers. In addition to the invita-

tien letters, a press release was distributed concerning the siudy, and additional persons

or organizations expressing interest were included into the task foree. Written inpuis

from others, including all citizen noise complaint letters received over the period of the
gtudy, 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 regulatory actions., It also provides a basis for proposing

additional regulations as required by Section 7(b) of Public Law 92~57-}.

The membership of Taslk Group 5 was made up of representatives of the Federal
Government, airport operators, airlines, airframe manufacturers, general aviation,
The task group met six times in Washington, I3, C., during

and environmental groups.
The members presented information

the period February 15, 1973 to June 22, 1973,
pertinent to the problem of airport noise, presented comments on information supplied

by other members, generally discussed the problem and possible sclutions, and

reviewed and commented on dralt reports. EPA requested that 2ll data submitted be
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in writing; all documents received are listed under References and Bibliography and
are available for inspection in the Airport/Aireraft Study files.

Reference to a specific item in the listing is made by providing the page number
and the group acquisition number of the item being referenced. For example, Reference
4.1-56 refers to the document numbered 56 on page 4.1 of the References, Position
papers of the task group participanis are included in Appendix A and the list of partici-
pants is provided as Appendix B.

The econclusions and recommendations of this report are the responsibility of the
Chairman and stoaff and are based on the information supplied by task group participants
and other sources and on consideration of protection to the public health and welfare.
Thedifficult and controversial subjects of the task group assignment precluded complete
agreement among fask group members., EPA sincerely appreciates the wholehearted
efforts that the task group members have put forfl:, without which this report could not

have been prepared,
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SECTION 1

INTRODUCTION AND BACKGROUND

The rvesults of the Task Group 2 ond 4 studies clearly indicate that the curreont
technolopy is exceptionally comprehensive and capable of being translated into fensible
hardware and flight procedures that would significantly deerease aireraft noise expo-
sure. However, the available technology will not be thoroughly implemented by the
manufaclurers and operators until they have the necessary ineenlives,  Noise control
has been applied over the past 10 years, bul essentially only to the extent of prevent-
ing the escalation of neise, Much more is needed and ean be obtained by hardware
and [light operating procedures that are safe and technieually praetieal, and may well
he economically reasonable if the costs are shared cquitably by the responsible mem-
bers of the aviation community, the [ying public, the noise exposed publie, and the

general taxpayer. All of these elements will beneflit in various ways from a less noisy

civil aviation system, und likewise, will sulfer {rom a severely limited one.

Regulations are probably the most effective and reliable technique for exploiting
the state of the art of noise cantrol at the souree {engine and airframe design and
modilication), at the path ((Hight operating procedures), and at the receiver (airport
operaling procedures; curfews, restriclions, compatible Innd use, ote.). lHowever,
to reach an optimum balance of noise control and civil aeronnuties viability, the reg-

ulations must be wisely construeted and enforeed.

The purposc of this report is to examine the existing and proposed Federal
Aviation Administration (IPAA) regulations and to consider their effectivencss in furn-
ishing protection to the publie health and welfare and Lo consider whether they
adequately exploil the available technology. This report begins with n review of the
legislative history of noise control and briefly identifies the regulatory status of the

FAA and relevant noise control actions of several stale and local authorities.

1-1




AT

>

ERE o R S
3

SAT LI oS T

T AR S G Lk,

for

TR e G ey

The relationships belween technology, health and wellare, and regulations are

discussed in Section 2. The results ol Task Group 3 (10, 4-427) arce introduced in o
qualitative mamner and are shown to be necessary in the development of a practical

concept for optimizing costs in the protection of the public health and wellare [rom

ajrcraft noise and sonic boom.,

The FAA regulatory and proposed actions are reviewed in considerable depth in

Section 3, and various noise conirol aclions of state and local authorities and the industry
are reviewed in Bection 4, The actions are examined in respect to their elfectivencss;
whether the existing repulations should he modified and whether the proposed actiens

should be implemented in some form,

A three part plan for the development and implementation of airerall noise regu-

lations is presented in Section 5. The plan is designed to permit EPA, FAA, and

the airport authorities to work together in a manner thatl optimally utilizes their
special interests and expertise. The objective is to provide incentive to implement
all noise control options to the maximum extent feasible and to control the residual
noise by compatible land use measures.

General recommendations are presented in Section § for immediate and future

FAA and other Federal action. Detailed regulatory proposals will be prepared for the

TFAA after completion of the report.

LEGISLATIVE EVOLUTION AND DEVELOPMENT

PUBLIC LAW 85-72G

The Federal Aviation Act of 1958 (Public Law 85-726) created "...a Federal
Aviation Agency, to provide for the regulation and promotion of civil 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 eivil and military aireraft, and for other purposes.™

The FAA, therefore, was created to ensure that eivil aviation would be a viable and

safe national asset, The Act did not recognize that civil aviation could have any detri-

mental effects on the public exeept to be unsafe or uneconomical.

1-2
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VOLUNTARY ACTIONS

Serious consideration hy the gviation communily was not given to the control of
aireraft noise by regulation until the rapid growth of air commerce in the early 1960's
significantly inereased community noise exposure near major airports. Tolerance of
the neise was strained to the point that large segments of the public ohjecled to the
expansion of existing airports o the developmeont of new airports, The aviation com-
munity was concerned that aiveraft noise, unless it was reduced or cffectively
controlled, would seriously inhibitl the development of new airports necessary to pro-

vide hadly necded capacity and that air commerce would not realize its full potential
ol public and privale service.

In October 1965, at the request of the Presideni, the Office of Seience and Toceh-
nology sponsored a symposium on the airerall noise problem, the resulls of whieh are
presented in Reference 12, 1-249.  This referenee source is commonly referred to as
the "Green Book." In his Lransportation message of March 2, 1966, the President
directed that a concerted effort be undertaken by the Federal Government to combat
the growing problem of jet airceraft noise in the vieinity of airports. In response, the
Office of Science and Technology, in cooperation with the FAA, the National Aeronau-
tics and Space Administration, and the Department of Housing and Urban Develepment,
initiated an Aireraft Noise Alleviation Program. 7The program was hased on imple-

menting specific recommendations contained in the Green Book.
Three governmental committees were established to provide guidance, industry
advice, and the means of ensuring interagency cooperation and coordination:
1. The Policy Commitlee, composed of participating Federal apgency and depart-
ment heads.

2. The Program Evaluation and Development Committee (PEDC), composed of
working level members of organizations represcnted on the Policy Commitiee,
representatives of various aircraft industry organizations, and individual

aireraft noise experts participating in an advisory ecapacity.

1-3
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The Management Committee, compeosed of working level representatives of

pitrticipating FFederal ageneies responsible for the day-to-day conduct and
coordination of the program,

One of the recommendations of the Green Book that was emphasized and expanded

by the PEDC in Reference 12.1-106 was Lhat certification ol aircraft {or noise was

critical ta 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 Associate Administralor for Development forwarded to
industry for comment a concepl of noise certilication (8,1-251), commonly known as the
"Blatt leiter." As a result of industry comments on the Blatt letter, and efforts of ad

hoe working groups, the concept wias vefined Lhrough a series of drafts, the last of

which (sixth revision) was drafted in February 1968, (8,5-252),

In May 1067, 2 series of tripartite meetings was initiated between representatives :
1

of the United States, the United Kingdom, and France in an attempt to defline o mutually

acceptable noise certification concept for subseonic aireraft, The goal was to develop a

o plan of international agreement which could result in the adoption of an essentially
The objective included

identical aireraft noise certification rule in the three countries.
t eveniual International Civil Aviation Organization (ICAQ) adoption and international ‘
i acceptance, In Decembher 1967, ICAO (12.1-253) indicated its interest in establishing
b international standards for aireraft noise certification and directed aireraft manufacturing :

|

nations to keep ICAO informed as to their progress in developing noise standards, J
l

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 forwarded to industry for comment, Industry responded (13, 1-255) with a numher

P of suggestions and, as a result, an informal government/industry task force was es-

tablished to further explore the problems and to recommend the most practieal con-

cept of a noise certification rule.
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Tripartite discussions in May 1968, developed a concept that adopted eflective
pereeived noise level (IEPNL) in units of EPNdB as the measure of subjective ro-
sponse. Also, three points of measurement (approich, takeoll and sideline) were

established at which specified noise limits should be met.

In a July 1965 briefing, industry proposed o varialtion of the sume three-point
coneept and made a strong recommendation for using maximum Perceived Noise Level
{PNL) in units of PNdB as the measure of subjective response. After considering and
modifying the indusiry proposuals, the FAA issued a Nolice of Proposed Rule Making
(NPRM) 69-1 (14.2-256) to fullill the requirements established by the then recently
passed Public Law 90-411. The plan of the NPRN was basieally that of the tripartite
agreement, with modilications to incorpoerate certain parts of industry proposals or

to accommodate valid objeclions.

PUBLIC LAW 30-411

Puhblic Law 90-411, issucd in July 1468, was the {irst Federal Legislative action
directed lo the control of aireraft noise and sonic hoom. It was generated as the re-
sult of pressures on the Administration and Congress by the public who sought relief
from noise exposure, and by the industry, who were concerned that their growth
potential might be limited. Concurrent with e development of Public Law 90-411,
the aviation community (international goverament and industry without the participa-
tion of environmental groups) worked Loward developing safe and economical noise
control technology and complementary regululory procedures, Publie Law 90-411
required the FAA lo prescribe and amend such regulations as the FPAA may find
necessary to "afford present and future relief and protection to the publje from unne~
cessary aireraft noise and sonic boom.'" The only constraints on the FAA were that
the regulations must be safe, be economical, and be based upen available technology
and FAA was the sole judge on whether aireraft noise and sonie boorn was unnecessary,
Public Law 90-411 did not provide any renl environmental incentives or eriteria, 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.

1-5
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PUBLIC LAW 91-150

The National Environmental Policy Act of 19G9 (Public Law 91-190) established a
national policy to "... encourage productive and enjoyable harmony between man and
his environment; to promote effort which will prevent or eliminate damage to the en-
vironment and biosphere and stimulate the health and welfare of man;...", While
noise was not specifically mentioned, PL 91-190 established the Council ol Environ-

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

environment,

PUBLIC LAW 91-258

The Airport and Airway Development and Revenue Act of 1970 was signed into law
on 21 May 1970, implementing the first stage of a proposed 10-year program to expand,
modernize, and improve aviation facilities throughout the United States in order to meet
the forecasted growth of aviation in the next decade., To provide funds for the program,
the revenue part of the Act provides for user charges to be collected irom aireraft

owners, operators, and passenhgers.

Airport sponsors must meet certain requirements not part of past programs., These
ineclude consideration of the environmental impact of the airport on the community,
provisions for adequate housing for persons heing displaced by the acquisition of land
for the airport, and an opportunity for n public hearing. Concerning the lalter, requests
involving location of an airport, an airport runway, or runway extension will not be
approved until the sponsoring public agency certifies that economie, social, and environ-

mental considerations have been publically reviewed.

The Act also provides for airport certification, The FAA is authorized to issue
cperating certificates to airports served by air carriers certificated by the Civil Aero-
nautics Board (CAB)., Operators of such airports must obtain operating certificates.

PUBLIC LAW 91-0604

The Noise 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 earry cut through such

1-6




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 elassily causes and sources of noise
and (2) determine —— ... (D) effects of sporadic extreme noise (such as jet near air-
ports) as compared with constant noisc;. . . (F) effect of sonic booms on property (in-
cluding values);...". Title IV specifically recognizes aircraft noise and sonic hoom
as a possible public nuisance that may have a detrimental psychological'and physio-

logical effect on the public health and welfare.

PUBLIC LAW 92-574

The Noise Control Act of 1972 (Public Law 92-574) ". .. declares that it is the

policy of the United States to promote an environment for all Americans free from noise

that jeopardizes their heaith and welfare.' Secction 7 of PL 92-574 is devoted entirely
to aircraft noise and sonic boom and supersedes PI. 90-411 by amending Section 611
of the Federal Avintion Act of 1958 to include the concept of "health and welfare' and
to define the responsibilities of and interrelationships hetween the FAA and EPA,
Specifically, PL 92-574 requires that "In order to afford present and future relief and

protection to the public health and wellure from aireraft 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 abatement of aircraft
noise and sonic boom, ...". The regulatory instructions of PL 90-411 arec compared

with those of PL 92-574 in Figure 1-1, and it is significant that the latter contains the
phrase "health 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 Figure 1-2.

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

the FAA shall consider whether any proposed standurd or regulation is:

® Consistent with the highest degree of safety in air commerce or air transpor-

tation in the public interest;

& Economically reasonable;

1-7
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and form caonstraints on the regulatory procedures.

Technologically practicable; and

Appropriate for the particular type of aireraft, aireraft 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 sonic boom regulations are identieal to those contained in PI 90-411
However, PL 92-574 has intro-

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

PUBLIC LAW 90-411

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

SONIC BOOM.

PUBLIC LAW 92-574 (SUPERSEDES PL 90411}

IN ORDER TO AFFORD PRESENT AND FUTURE RELIEF AND
PROTECTION TO THE PUBLIC HEALTH AND WELFARE FROM
AIRCRAFT NOISE AND 50NIC 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 NOISE

‘AND SONIC BOOM,

Fipure 1~1, Regulatory Instructions Comparison

REGULATORY STATUS OF THE FAA

.

Fai s i

CnaTR IO

L L L

R L o LD

Based upon the authority and requirements set forth in PL 90-411 and PL 92-574,
the FAA has developed and issued regulations, standards, orders, and advisory cir-
culars in its efforts to abate and control airerait noise and sonlc boom.

In the proceas of prescribing a regulation, the actual issuance of the regulation
is preceded by a Notice of Proposed Rule Making (NPRM), or when more preliminary
in nature, an Advance Notice of Proposed Rulemaking (ANPRM). In either case, the
public notice is usuanlly preceded by developmental work documented in 2 project report.
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Section 6112 foatrol And Abatesant of Adreralt Noise and Sovic Toom

ta) Fur purpose ¢f this gection?

(1) The tarm “FAA" means the Administrator of the Federsl Aviation Adminisrzat (nn.

(2) Tha tarm "EPA" moana the Administratar of vhe Kaviesemental ¥Frotect (on Aguncv,

(BIFLY In nrdar to afford prasant and furure ralfef and preotact éen ta the public haalth and welfare from alreyaft nolse
and sonic hoom, the FAA, after consuliation with The Secratary of Transpoetatlon ad with EPA, shall proasccile
and amand standardafor che nvaruresent of adreeaft nofse and sonie boon and shall prescribe and amesd such re-
gilacions as the FAA may (ind necersary to provide [or the conteel and abatement af afrerait nolge awl sonfe
baom, including the applicarion at such standards and regnlations 1a rhe Lsguanee, aonndment o wd i feat fon,
suspunaton, or revacatlion of any ceetitivate autherfeed by this title, Bo exemptinn with Tespect 1o any standard
ar regulation undar this qectlion mar ba grantad sudap any peovislan of thia fct unless the FAA shall have cons
milied with EPA befora such sxemprion {n pranted, axeant that 6 the FAA delermines that se ©odu air Qommercn
ar alr teapspariation pequices that sech an axompt fon by pranted bafara P4 can be consalted, the FAA shall cons
sult wirh EFA a3 coon ag practicahls aller the exmnptilen (8 pranted.

(2} Tha FAA shall nat idsun an arigingl typa ceugt iFicaty yndar s#2tlfon Andiag) of this Act far ady alreeats Tor which
tubatantial nalse ahatament &£an ba achievad by prescribing stamdards and regalattond In accordancs wiih thig
saction, unless hn shall have praccribed standarda and regifations In gecordares wilh thig sectian which apply .
to such atreralt and which protect the public from alreralt nolse and senle boow, congistent with the ennsdleras
tions listed in subenck fon fd), '

(c)fk) Mot warliar than thn date of submission of the repore pequiced by section 7éa) of the Sulse Coatrol Ace of 1992,

EFA shall submir ro the FAA proposed regulatfons to provide such contral and shatement of afrcralt qoiss and :
senle boom (including contral and abatement throuph the exarcise of any of the ¥AA's regilatory authnrlty ovar !
aly commarca ar Ftarsporration ar ovar airceraft nr glrport opsrations) ag EiA prndnas |6 (ucessary t0 procact !
the public health and welfare. The FAA shall consliler such proposed repylations subadteed by EPA under this
parajraph and shall, within thirty days of the date of fts submissiaon to the FAA, put)ish tha propasnd regulatiung
in a notice of proposed rulemaking, Within sixty days after such publication, the FAA shall comsencs a hearing
at which intapestnd poryong shall be afforded an opportuniiy fur aral fas well ae wrltten) prewsnptatfons nf data,
viawe, and argumenta, Within a ceatonshle time after the ¢unclusinn ot such hearing and after consuleat lon with
FEPA, thy FAA shalle
{A) {0 acvordancs with sabsaction (h), preserits renulations (1) substantially
as thay wnro saubmitesd hy EPA, or ¢40§) which are a modification nt tha propossd
ragulations submiteed by EI'A, or .
{8)  publizh in the [ederal Hagister a notlce that 1L @8 not preseribing and eegolation in :
responsy ta EPA's submimslon of propascd regulations, tonethoe with a datailsg snxplanation !
providing reasons {aor the decislon hot to prescribe such ropulations,

(2} [f EPA bas repsun La ballavn that the FAA's action with peshnCt to 4 regularion nrapesad by EPA under parapgraph

fEAYULEY nr TLIUE) of thin avhasction does not protect the public health and welfars from alrcralt noias or

sunic hoom, contistent with ths consideratians listed jn subsedtinn {d)y of thia saction, E'A shall consult with

the FAA and may request Lhe I'AA Lo revicew, and cepoct to KA un, the advisability ol prascribing the regulatien

ariginally proposed hy FPA,  Any auch raguext ahall be publinheg in the Federal Repistar and shall {ncludn a

fatailad ataturent of the dnfnpeation on which 4§« Jassd, The FAA shall complare the paview requeatad and

shall report te EPA within sush time as FP'A spucifies in the request, but such timg gpacified way not ba lans

than ninncy days [rom the date the paguadt was made, [he FAM's report ahall he accompanind by o dntailed state=

mept of the FAA's Findings and the reasons {or the VAA's conclusiona; shall indentify anvy statament {iled pursuant

to saction 102/2H(Ch of the Katianal Envirenmantal folicy Act of 1464 with raspect to such action of the FAA under

paragraph {11} of this subscectinni and shall specify whethnr Tand wharel such atetamants ars available for nuhlic

inspection,  The FAA's ruport shall ba published 1n the fedaral Keglster, axeopt 1n a casve in which EPA'S requust

proposed wpecific action to be takan by the I'dA, and the Fap'a repurt {ndicates auch action will be taken. s

1£, Lln the case of a matter dascribed (o paragraph (23 of this subsestjos with rokpect to which ne statement (s

requlred to ba filed under such section 1024200, the report ol the [AA [milsatua that ths proposad pesulatlons

ariginally subritied by EIA should not b waie, then DM ony Fequest Lhe TAA to File o supplomental report. which
ahal} be publasbed an bhe Juderal Besaster withon soch g period as DPA way spusiiv (but auch Cime wpocifled shnll
nol bo less thon vinety davs Cruw the daty Lhe request was madu), amnd which shall contatn a conpacison of 14} tha
snviraprental affacts (includine thoee which cannot be avofdued ) ul Lhu sction actually taken by the FAA [ rae
sponge to EPA's preposod repulailons, wisl L6 EUAYS propased resulatians,

id) In grexceibing and amoncding stondards amd tepulations undur this sectiop, the FAA aha)l- .

11} consldar relevant avallable data relating to atrcratt nodse and sonte bBoow, Including the results of research, :

deveolopment, tastlop, and vvaluatiun activities conducted pursuant to this Act and the Departmenc of Transpurs

tatien Act: Y

{2) consule with such lederal, Statue, and Interstatoe apencies aa he doems appropriatoe} ’

13) conslder whuthut any propesed standard or repolation (8 consistunt with the highest degree ot gatuetv In salr
commerce or alr transpurtation in tha public interest;

14} consider whether any propused standatd ar regulation ls economically roawonable, tuchnulopically practicable,
and appronviate for thu particular (vpo of alrcralt, aircraft enuine, applianca, or cartificate ta which 1t will
apply; and

(5) consider thy extent to which such standard or regulation will contribyte to carrving ugt the purposes of this
aection,

te) Ir »ay action ta anend, modEfy, sukpsnd, or revoke g certificata ln which vivlation of aircralt nulse op sonic .
boom stpndards or repulationa i3 at Jsauw, the certificate holder shall have the same notice and appeal 1ighte
as ars contatnud In soction 609 and Ln anv appeal to the Katiunal Transportation Safety Board, the Haard mav
andnd, mudi 'y, or roverss the order nf the FAAM 1 e finds that control or abatemunt of alreraft noise op sonie
buem amd the public health and welfare do nat require the arffrmation of auch order, or that such wrder (s not
conulstent with safuly In alr commerce or air transportatlaon.

(3

Figure 1~-2, Section 611 of the Federal Aviation Act of
1958 as Amended by PL 92-574,
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As of this writing, the FAA has Issued two noise source control regulations:*

1. "Federal Aviation Regulation (FAR) Part 36: Noise Standards: Aircraft type

Certification" became effective 1 December 1969,

2. "TFederal Aviation Regulation (FAR) Part 91,55: General Operating and
Flight Rules: Civil Aireraft Sonic Boom' became clfective 27 April 1973,

In addition to these {wo regulations, the FAA has issued two NPRMs and three
ANPRMs that have not yet resulted in regulations as proposed. The notices, (he

general titles, and the dates of issue are:
1. ANPRM 70-33; Civil Supersonic Aireraft 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, 7 _July 1972,

5. ANPRM 73-3; Civil Airplane Fleet Noise (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 [or these project reports
are:

1. "Amendment to Federal Aviation Regulations to Provide for a Takeoff Noise

Control Operating Rule, " 21 November 1972.

*  An additional FAA regulation, FAR Part 91.87, concerning minimum altitudes and
preferential runways, relates to aircraft noise control. Discussion of this repulation

is ineluded in the report of Task Group 2 (10, 4-4206).

1-10
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"Noise Cervtificntion Rule for uiet Short INaul Category Aircraft, "

o

« 29 December 1972,
3. "Propeller Driven Aircraft Noise Type Certification Standards, "

22 Japuary 1973,

In addition, the IPAA has implemented whal is commonly known as the '"Keep-'em~
High'" program. In this program, procedures [or 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 are exposed to VFR aireraft at lower altitudes.
The FAA issued an Advisory Circular (AC 90-59) in February 1972 making reference
to an 'AA Order (7110, 22A) velating to the air traffie controllers handling of the high
performance airerait. Also, AC 91-36 encourages pilots operating [ixed and rotary
wing airveraft under Visual Flight Rules (VFR), to 1y at not less than 2000 feet above
the surface over noise sensitive areas. Both of these Advisory Cireulars are discussed
in the report of Task Group 2 (10.4-426).

In an atiempt to derive an airport sound descriptor, the FAA has developed a
Draft Order (3 August 1972) entitled " Aireruft Sound Description System, " This
draft order '"states policy and establishes the procedures and guidance for the calcu-

lation and disseminiation of airerafl sound data, "

All of the preceding regulations, notices, project reports, and the Draft Order are
described in detail and reviewed in depth in Section 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 promulgated have been developed in conjunction
with the FAA,

The first significant action, 'in the form of a rule, was established in 1957 by the
Port Authority of New York and New Jersey and speecified a maximurmn noise level at

specific locations for takeoff operations at the three major airports in tha New York
City area. A discussion of this action is presented in the Task Group 1 report (1.0.4-425).

pedtin




The most noteworthy airport noise regulation imposed by a state goveriment is
that developed and brought into effect on December 1, 1972 by the State of California
(15.1-34), * This regulation accomplishes iis ends by controlling and reducing noise
exposure levels, in addition to single event noise levels, in the communities in the
vicinity of the airport. This is accomplished principally through enforcement by the
county in which the airport resides and placement of a large portion of the implementa-
tion upon the airport proprietor. Recently announced resolutions by the Los Angeles
International Airport Board of Commissions (15. 2-265) to establish a five-point noise
abatement program with airport management enforced regulations and penalties stems
directly from the authority and responsibility established under the state aeronautical

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 aireraft noise is

being given consideration by other states.

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

direct penalties, and are not endorsed by all of {he group membership,

Similar operating rules adopted by the California intrasiate aireraft earriers
{4.1-267, 268) in response to requirements under the state noise laws are probably

more effective because of the airport monitoring and the potential penalties for violations,

Special aircraft operating rules that have been jointly developed by the airlines
and the airports for specific situations have also been promulgated and are in effect

on a self-imposed basis (4. 1-269, 270).

* This statute may be in danger of discontinuation because of the recent U.8. Supreme
Court ruling in the case of City of Burbank vs Lockheed Air Terminal, Ine. This
issue is thoroughly discussed in Task Group 1 Report (Reference 10, 4-425).

1-12
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The preceding specific citations are not to be construed as being either complete
or even possibly the best examples; however, Lthey do serve to illustrate the general
types of noise control actions heing taken by organizations other than the FAA and
provide a framework for some of the review, analysis and recommendations in the

other sections of this report.
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SECTION 2

TECUNOLOGY, HEALTI AND WELFARE, AND REGULATIONS

NOISK CONTROL OPTIONS

The abatement of airceraft noise is neccomplished by exereising one or more of the
conirol options identified in Figure 2-1, 1In general, for new designs of any procduci,
the most sensible and preferred approach for neise abatement is (o altempt 1o control
the source to the extent that it will be aceeptable in any environment.,  Path and
receiver control options should always remain the sccond and third choices, respee-
tively. For the existing aviation system, however, the older equipment has only
minor applieation of source control technology and the newer equipment, while having
substantially more, does not have enough to yield noise levels acceptable in all
environments in which they operate. Technology capabilily for complete control of
all aircrafl noise at the source is not yet aviilable and lies somewheve in the future,
perhaps the far distant future, The solution, ihercfore, 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 campatible boundaries,
TFigure 2-1 is intended {o represent a [low diagram of the four options enpable of indepen-

deni, but concurrent, implementation,

SOURCE CONTROLS

Source control options are the result of the scientific and engiineering capability
of the airframe and engine manufacturers and those shown in Figure 2-1 are
intended to be significant examples of current technology and not necessarily o com-
plete list. The null or "do nothing case" is included as a baseline for economic eval-
uations, assuming that even if no source conlrol option is utilized, costs would still
accrue as a result of public hostility being translated inte higher airport fees, curfews,

restirictions, ete, The [leet replacement case is ineluded as the upper boundary for
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AIRCRAFT NOISE ]

SOURCE CONTROL OPTIONS

NULL (DG NOTHING}
NACELLE {(5AM)
NACELLE (SAM + JNR)
REFAN (3D & 80)
RE-ENGINE

FLEET REPLACEMENT

PATH CONTROL OPTIONS
TAKEQFF PROCEDURES

& ATAVOLUNTARY

® ALPA PROPOSED

* NORTHWEST

* FAAPRQJECT REPORT
* FARPART 36

APPROACH PROCCEDURES

& ONE SEGMENT (7 37)
¢ TWOSEGMENT (3"--6")

[ ]
L]
L]
[ ]
L]

RECEIVER CONTROL OPTIONS

LANDING FEES
QUOTAS
RESTRICTIONS

PREFERENTIAL RUNWAY USE

CLRFEWS
SHUTDOWN

NOISE COMPATIBLE LAND USE
CONTROL QOPTIONS

ZONING
REDEVELCOPMENT
PRE-EMPTION
EASEMENTS

ACOUSTIC TREATMENT

| PUBLIC HEALTH & WELFARE

Figure 2-1. Typical Aireraft Noise Control Options,
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ccanomic evaluntions of current teehnology by assuming that replaecing all turbojet
and low -bypuss ratio turbofan propelled aivcralt by the latest technology high-bypass
turbolan propelled aireraft would he more costly than any of the intermediate source
conlrol options. Also-the [leel veplacement oplion ean be considered to represent
future technology applied to aireraft not yet designed and would include such design

features as higher thrust/weight ratios than those of present conventional airerall.

The nacelle (SAM) and (SAM + JNR) options represent the nacelle retrofit (ech-
nology with "sound absorption material” and "sound absorption muterial plus jet neise
reduccer,” respectively, developed [or FAA by Boeing and MeDonnell Douglas, The
refan options represent the modified fan engine und nacelle technology under develop-
ment for NASA by Prait and Whitney, Boeing, and MeDonnell Douglas and are intended
Lo include both the JT3D and JTSD engines for consideration, both of which are
assumed to include SAM, The re-engine oplions represent the "quiet engine™ technol~
opy developed for NASA by General Electric both with nnd without the SAM developed
by Boeing, The NASA "quiet engine' is nol considered seriously for retrofit but
should be considered available technology for future aircraft. Also the re-engine

options are intended to include the replacement of turbojet with turbelan engines,

especially [or the business jet category,

PATH CONTROLS

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

tor responsibility) hecause the highest degrec of safety must be maintained,

2-3
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RECEIVER CONTROLS

The receiver control options are generally the respensibility of the airport opera-
tor with some exceptions that arce shared with, or ean be overruled by, the Federal
Government (e, g., preferentinl rumvay use, bilateral agreements, interstite com-

merce requirements). His apparent that the ajrport operator, if sulliciently molivated

and with adecuate legal authority, has the tools to control the noise to any required level.

LAND USE CONTROLS

The noise compatible lnnd use control options shown In Figure 2-1 are far
easier exercised in the development of new aivports than us remedial measures for
existing noise impucled airport communities.  [Por the latfer case. the costs lor land
use control alone are so high that maximum effort must be devoted (o implementing the
source, path, and recciver control options, The responsibility for exercising land
use control options are shared by the airpori operators and the Federal, stile, and
loeal governments depending upon the size of the noise impacted treas and the politi-

eal jurisdictions thal control ils wellare.

PUBLIC HEALTH AND WELFARI

The ow diagram of Fipure 2-1 represents four sets of control options pro-
tecting the publie health and welfare from aireraft noise,. The extent to which the
control options must be utilized is dependent upon the meaning and quantification of
public health and welfare. Until the advent of Public Law 12-574, the motivation for
exploiting the technology control options (source and pathy was limited by the con-
straints on the FAA noisc abatement regulatory procedurcs delineated in Publie Law
90-411. That is, in presceribing and amending standards and regulalions, the FAA
shall consider whether any proposed standavd or regulation is consistent with the
highest degree of safely and whether any propesed standard or regulation is economi-
enlly 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: prolection to the public health and wellare, This

additional constraint has not yet heen officially quantified and, conscquently, is diffieult
to apply to {inal judgments and evaluations of the adecuaey of the FAA (light and operational

noisc controls and adecuacy of noise emission standards on new and cexisting aireralt,

Although the former constraints were essentially safety, cconomies, and tech-
nology, some degree of public health and welfare hus been considered. The hasic
noise evaluation measure, Effective Perceived Noise Level (EPNL) in units ol KPNAB
was developed after extensive experimentation and analysis was devoled to psycho-

P — .Y S R R Y PRoi PR ~ i int i
acoustic effecis of noise on human beings {c.g., loudness, anneyance, intrusivencss),

i

The widely used noise exposure measure, Noise Exposure Foreeast (NEF), is
another example of psychoacoustic consideration. Physiclogical effects of noise on
human beings and other ecological systems, such as temporary and permanent
threshold shift (hearing loss), cardiovascular daimage, letnl impairment, must now he
considered. And the functional degradation effects of noise (speech interference, sig-
nal masking, etc.) must also be examined, Dettiled investigations are heing conduc-
ted under the sponsorship of EPA, and the concept of public health and welfzre will
ultimately be quantified. Also, the Task Groun 3 report (10. 4-127) contzins recommen-
dations specifically for use in this report,

Several definitions and quotations uselul for a qualitative understanding of public

health and welfare follow,

1, "In law, the suspect is innocent until his guilt has been proven beyond a
reasonable doubt. In the protection of human health, such absolute proof
often comes late. To wait for it is to invite disaster, or at least to suffer
unnecessarily through long periods of time. " W. H. Stewart, Noise as a

Public Health Hazard, Proceedings of the Conferenco, 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

2=5
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Recommendalions, Report of the Panel on Noise Abatement, U.S. Depart-

ment of Commerce Publicalion, September 1970, (Nole: this is the World

Itealth Organization delinition, )

"AlL language reflorring to effects on wellare includes, hut is not limited to,

effecls on soils, wotler, erops, vegetation, man-miade materials, animals,

wildlife, weather, visibility, und climale, damage to and delerioration of

property, and hazards lo transportalion as well as ellecls on economic vitlues

and on personal comfort and well-being. " Clean Air Act of 1970, PL 91-604,

Title 1V - Noise Pollution.

4. "Public health ind wellare includes not only all direet effects upon human

henlth bul also any effects upon personal comfort and well being, and upon

economic values, materials aad properly, animals, wildlife and any other

ecological components. ™ Noise Program Work Plans, EPA Office ol Noise

Abatement and Control, 10 November 1972,

Two important points must be elearly undersiood, TFirst, the IFAA repulations

have two sets of constrainls, the [irst one pertaining to salety, economics, and

technology and the second pertaining to proteetion of the public health and welfare,

The point is that the second set of constraints does not necessarily override the {irst,

The sccond point is that aviation is a nalionnl asset and that ill conceived regulations,

purportedly designed to protect the publie health and welfave, might netunlly

the public welfare if they would result in destroying, serviously crippling, or

severely limiting the viability of the national aviation system. On the other hand, well

endanger

conceived regulations, 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 systems that must

be considered in developing a quantitative measure delining proteetion lo the public

health and welfare [rom aireralt noise and sonic hoom are listed in Figure 2-

2.

This is not meant to he an all-inclusive list 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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& PSYCHOLOGICAL
& LOUDNESS
® ANNOYANCE
® INTRUSIVENESS
® FRUSTRATION

& PHYSIOLOGICAL
s HEARING LOSS
* NERVOUSMNESS
s ETC.

® FUNCTIONAL INTERFERENCE
o SPEECH
& SIGNALING
s SLEEP

# ECOLOGICAL DEGRADATION
s SOIL
* WATER
¢ CROPS
* ANIMALS
& ETC,

& FINANCIAL LOSS
& PROPERTY
e |INCOME
s ETC

TFigure 2-2, Considerations in Defining Protection to Public Health and Welfare
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impacied communities. Figure 2-2 is simply an ilemized listing of some of the

characteristies affecting the quality of life that could conceivably Ire influenced by
aireritft noise and sonic boom exposure,

The resulis of the Task Group 3 study (10.-1-127) include the development of a
cumulative noise exposurce measure called day-night average sound level (Ledny., The
measure has been defined for that study as the average A-weighted sound level durving
a 3t-hour time period with & 10 d B penalty applicd to nightime (2200-0700 hours) sound
levels., Included in the Task Group 3 study is an analysis of the elfeets ol noise on
people which was performed in diveet responsce lo the requirements of the airveralt/
airport noise study, Concurrent with this analysis, the EPA prepared a general document
of eriteria (10. 5-159) for the effects of noise on people as required by Scetion (o) (1) of
the Noise Control Act. In addition, as required by Scction G(a) (2) of the Neise Control
Act, the EPA is preparving a document ... on the levels on environmental noise, the
attainment and maintenance of which, in defined areas under various conditions, are
requisite to protect the public health and wellare wilh an adequate margin of safety. "

Cumulative noisc exposure levels such as the Ldn arve believed to be the best
available means of identifying the impaet ol noise around airports, Cumulative noise
exposure levels can also serve as the basis for generally applicable environmental
standards designed to control the noise exposure of members of the general population,
as well as the most critieally exposed individuals, te levels that will protect their health
and wellare with an adequate margin of sufely. With regard to "wellnre" eflfccets,
however, there is a wide range of degree of human response Lo noise; and thus there
may be a range of such levels taking this into account,

The estahblishment of limiting values for cumulative noise exposure will be influenced
by the Task Group 3 study, the eriteria document, and the environmental level document,
The values also must be contingent on an appropriate balance hetween acceptable noise
levels and varying cconoemie eapability and sociological effects among communities,

The values may be represented by a curve such as shown gualitatively in Figure 2-3,
The horizonial scale represents levels such as Ldn and the vertienl seale represents
the pereentage of people affocted by one or more of the noise degradation effeets such
as listed in Figure 2-2. Uliimately, recommendations will be provided for specific
values such as defined by point A in Figure 2-3. The noisc control options listed in
Figure 2-1 caunot be properly exercised until a set of numbers such as represented

by point A arc chosen,
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Figure 2-4. Exploitation of Source Control Options,
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METHODS OF EXNPLOITING TECHNOLOGY

The following discussion is based upon the assumption that a decision will be
made by an approprinte Federal Government body supported by the scientific commu-

nity on the choice of peint A in Figure 2-3.

The flow diagram in Figure 2-4 represents public health and welfare protected
from nircralt noise and sonic boom by all four of the noise control options shown in
Tigure 2-1. The methods [or exploiling the noise control options are designated
as publie 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
general aviation aireraft, and tlso to the airport operators and political jurisdictions

of the airport neighhorhood communitics.

Public service as a method for exploiting noise control is meant lo imply that
the corporate management musi accept the concept that the aviation community is not
exempt from providing environmental protection and must be willing to volunteer
effort to that end. Also public service is meant to imply that communities, citizens
groups, environmentalists, and individuals must accept that aviation is a national as-
set and that their welfare may be dependent upon, to a considerable extent, a viable

national aviation system.

Incentive as 2 method for exploiting noise control includes the usunl ideas of
competition, tax relief, fare increases, low interest loans, ete., which may be
dependent upon some sort of government support, generally of an implicit nature,
The term "Government Support" as used in Figure 2-4, however, is meant fo im-
ply more direct or explicit assistance, such as the design, development, and instal-
lation of guidance, surveillance and navigational equipment necessary to safely
Implement noise abatement operating procedures. Also, the Government should

maintain a continuing high level support for noise abatement research and development,

Regulation as a technique for exploiting noise control possibilities is probably the

most effective of the three presented in Figure 2-4, They must, however, be care-
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fully developed to assure that the control options conform (o the highest degrece of

safety and are economically reasonable in both installation and application.

After all the practicable and applicable noise contrel oplions have heen adequately
exploited, and if the noise exposure at any airport neighborhood community exceeds
the level designated as the limit for prolection to the public health ind welfare (point
A in Figure 2-3), then the only recoursc is to exercise noise-compalible land usc
control measures. For new airport develepments, the costs of land use control only
may be reasonable, but for some existing noise impacted airport communities, the
costs may be astronomical unless Lthe source, path, and receiver control oplions are

exploited to the optimum,

Figure 2-5 represents an airport surrounded by noise exposure contours in-
tended to represent the extremes of noise control, that is, do nothing and maxinum
feasible. The interior area represents the residue of noise exposure that must be
controlled in order to protect the public health and wellare, Obviously, the ideal case
would be for the inner contour to lie within the airport boundary, thus representing

optimum noise compatible land usc control,

Figure 2-G presents a cualitative example of the need to [ully cxercise the
source, path, and receiver control options in order to minimize the cost (to the entire
aviation community, the airport neighborhood communities, and the general tax payer) that
would accrue in providing protection (o the publie health and welfare from aireraft
noise. The land use curve represents the costs for the null ease, in which the source
and path (technology) noise control aptions were not exercised and the protection to the
public health and welfnre was accomplished solely by land use control, . While it is
possible for 100 percent of the area to be protecied, or controlled, by noise computible
land use, the ultimate costs would be high. The technology curve represents the other
extreme, where no effort was made to implement land use control, and protection is
accomplished solely by the technology control options. Initially, technology is very
effective; considerable noise impact area reduction is accomplished at low cost compared
to land use control, Ultimately, however, the technology costs become excessive and
the technology options never do achieve the objective of 100 percent protection.
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The solution to the problem is to determine, by cost-elfectiveness studies, the
optimum balance of costs for protection among the various options, Seciion 4 of the

TASK GROUP 4 report (10. 4-428) includes an example of such studies.

REGULATIONS

The concept of protection to the public health and welfare s capable of broad in-
terpretation, depending upon the interests of the public and the specific threat ngainst
their health and welfare. The necessity for public protection is clearly obvious for
such potential hazards as explosives, nuclear fuel, poisons, and high-speed trans-
portation, which, if uneontrolled, can have an immediate and cataclysmic effect upon
the public. Tor these potential hazards, there are Federal, state, and local regula-

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

There is, however, controversy, even for the most fearful hazards, as fo the
extent ol protection the regulations must require. Assuming these potential hazards
(explosions, radiation, ete.), in a conirolled form, are necessary and beneficial to
the publie, the controversy is not simply a confliet between good and evil. Instead,
the issue is usually between segments of the public without a vested interest in the

gource of the hazard who want 100 percent protection and other segments of the public
with o vested interest in the source but who cannot afford the cost of absolute safety.

In generzl, 100 percent safety or protection is an unreachable goal, and the issues
must be resolved by regulations thal provide protection to the public to a degree at

least commensurate with their other environmentt] influences.

In the case of degrading environmental influences that are not usually considered
fearful hazards, the controversies over the siringency of regulations, or even whether
regulations are necessary, are more complex and less easily reconciled, The fact
that a degrading environmental influence does not cause immediate noticeable and
irreversible damage, does not mean that it is not 2 health hazard after long exposure,
On the contrary, degrading environmental irtfll}ences may be more of an ultimate
threat to the public health and welfare than the more obvicus hazards because they

tend to be overlooked or neglected, and hence, not adequately controlled or regulated.
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Aircraft noise, at the least, is a degrading environmental influence and PL 92-574
requires that regulations he preseribed for its conirol. Bul {he hreadth and strictness
of these regulations will be governed by judgments of the exteni to which aivcraft
noise is capable of being a 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 regulatory protection while other seg-
ments of the public with a vested interest want considerably less, The decision must
and will be made by the Government. But which Agenecy, EPA or FAA, should have

the major responsibility for the health and wellare aspects of airceraft noise regulations ?

The Environmental Protection Agency has sole responsibility for the control of all
noise sources except aircraft, and has begun extensive effort on the determination of
the effects of noise from all sources on man and other ecological systems, These EPA
studies will be comprehensive and will ultimately consider all possible health and
welfare effects (psychological, physiological, functional, ete.) such as indicated in
Figure 2-2. Although aireraft have noise signatures composed of unique spectral,
temporal, and frequency and amplitude modulation characieristies compared with
other noise sources, they are not a truly independent souree in most airport neighbor-
hood communities, In many cases, aireraft are the major sources of noise, but their
environmental effects must be considered along with those of other kinds of sources
and the evaluation measures must be capable of application to all. No other Govern-
ment agency has the responsibility for, nor is attempting the development of, eriteria

and evaluation measures applicable to all noise sources.

The Air 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, mostly the airframe and engine manufacturers, have made
substantial contributions as well. This work has been invaluable and more extensive
thanthat produced by all other sections of the national economy combined. However,
the effort by the aviation community has been devoted principally to psychological and

soclometric studies, and it appears that the aviation community is convineed that air-
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eraft noise exposure is basically an annoyance phenomenon, This supposition may be
true, but it is necessary that, in order lo protect the publie health and wellare,
thorough investigtlions ol other effects (such as shown in Figure 2-2) must be con=~
ducted, criteria must be established, and evaluaiion measurcs must be developed
that are suitable for all noise sources, -either singly or combined. Noise must be in~
vestigated as to its eapability of being an authentie henlth hazard, both for short and

long term exposures.
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SECTION 3

REVIEW OF FAA RIEGULATORY STATUS

The Federal Aviation Act of 19538 created the FAA for the promotion, cncourage-
ment, wnd development of civil aeronaulics and fo ensure that civil aeronautics would
be a safe and viable national asset,  Although subsequent legislation dealt with environ-
mental quality and noise, it was not until PL 92-574 thu the FAA had any really deli-
nite guidelines for noise conlrol that would indicate that the original purpose of PL
85-726 would not be compromised by noise control anctions, Despile the lack of criteria,
the FAA has devoted substantiol effort to the necessary technological, economie, and
lepal hackground suppard required to preseribe regulations that prevent the escalation

of aireraflt noise and sonic boom. In addition, the FAA has other proposed regulatory

acilions that, if properly implemented, will make a significant contribution to the re-

duction of aircraft noise exposure in the airport neighborhood communilies.

REGULATIONS

NOISIE STANDARDS; AIRCRAFT TYPE CERTIFICATION — FAR PART 3¢

FAR Part 36, effective on 1 December 1369 as o new purl to the Federal Aviition
Regulatiens, was based upon NPRM 69-1, issued on 3 January 1968, FAR Part 36
prescribes noise stundards for the issue of type certificates, and changes lo those
certificates, lor subsonic transport calegory airplanes, and for subsonic turbojet
powered airplanes regardless of category, This regulation initiated the noise nbate-

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

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

have come to be used as standards or recommended practices in the measurement and
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evitluation of aireralt noise. Appendix A of FAR Part 36 prescribes the conditions
under which noise type certification tests must be condueted and the measurement
procedures that must be used to measure the noise made by the aireraft for which the
test is conducted. Appeéndix B prescribes the provedures that must be used to deter-
mine the noise evaluation quantity designated as effective perceived roise level (EPNL),
Appendix C of FAR Part 36 provides the noise levels, noise measuring points, and
airplane test condilions for which compliance must bo shown with noise levels measured

and evaluated ns prescribed, respectively, by Appendixes A and B3,

A qualifieation or limitation stalement is included in FAR Part 36: ", , ,the noize
levels in this part have been determined to be as low as is economieally reasonable,
technologically practicable, and uppropriate to the type of aireraft 1o which they
apply. No determination is made, under this part, that these noise levels arc or
should be acceptuble or unacceptable for the operation at, into, or oul of, any air-
port.'" The statement, thercfore, Implies that the regulatory constraints of PL 90-411
were maintained in the development of FAR Part 36, to protect the alrerafl industry
without consideration of the airport operator, In addition, the preamble states;
"Under the... statutory constrainis, socially acceptable noise levels can only be
required insofar as they involve economically reasonable burdens on the aireraft
industry and are technologically practicable,’ This siatemont clearly supports the
previous contention that the FAA interpretation of PL 90-411 is that "economlically
reasonable' applies to the indusirial segment of the aviation community and not the
airport operator who must, apparently, fend for himself. As final support for this
contention, the preamble states ', ..the actual noise generated at a given aivport in
operation is not a question for type certification, but involves the right of airport
proprietors to limit the permissible levels of noise that can be created by aircraft
using the airport. If further noise reduction must be achieved at a given airport,
the judicial decisions and legislative history of Public Law 90-411 have made it clear

that this is a matter for the airport proprietor. "




Regardless of whether the FAA feels more responsibility for prolecling the air-
craft indusiry than satisfying the aivport in promulgating noise regulations, the purposc
of FAR Part 36 as stated in the preamble (... the purpose of this rule is to prevent,
at the earliest possible date, any escalntion of aircerall noise,...) is worthy and resulls
to date indicate success, Also, the preamble states: "Furiher noise reduction will
be required as the technology of neise ubatement progresses,"” FANR Part 36 is a
major regulatory achievement that is Mexible and eapahle of being adjusted to con-

form lo any statutory requirementis. It is an excelleni first step,

CIVIL AIRCRAFT SONIC BOOM — FAR Part 91,56

Part 91,55, 1ssued on 23 March 1973 as a new section Lo Purt 91 of the Federnl
Aviation Regulations, was hascd upon NPRN 70-16, issued on 10 April 1970, The
purpose of this rule is to afford the public protection from eivil aireraft sonic boom
by prohibiting supersonic flights of civil aireraft, except under terms of an authorizn=-
tion to exceed the speed of sound {(Mach 1,0),

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

nated test aren, for limited special test purposes including:
o Compliance with airworthiness requirements,
) Determining sonic hoom characteristices.

° Determining conditions under which speecds greater than a true flight
Mach number of unity will not ciuse 2 measurable sonic boom over-

pressure to reach the surface,

Authorization for a flight outside of a designated test area at supersonic speeds
may be made if the applicant can show conservatively that the flight will not cause 2

measurable sonic boom overpressure Lo reach the surface,
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NOTICES AND ADVANCE NOTICES

CIVIL SUP I RSONIC AIRCRAFT NOISE TYPLE CERTIFICATION STANDARDS — ANPRM
70-33

This advance notice, issued on 4 Augusi 1970, announces that the FAA is consider-
ing rule making lo eslablish noise siandards for the type certification of eivil super-
sonic airerait. The stated reason for an advance netice is that it would be helpful
te invile early public participation in the identilicalion and selection of tentative alter-
nate courses of action, The preamble to FAR Part 36 {which is currently Iimited
to the noise Lype cerlification of subsonic airplanes) stated that additional rule making
concerning the noise lype certification of supersonic airplanes would be proposed,

This advanee notice is the [irst step in implementing this objective,

The notice solicits public comment on 2 number of issues and problems and does
not include suggestions or recommendations although the claim is made that much
research has been done, that is: "It should be noted that much research has been done
within the Office of the Secreoiary of Transportation and the Federal Aviation Adminis-
tration to identify the best possible regulatory approach to the type certification of
supersonic aircraft, and to insure thatl this new generation of aircrafl is developed in

a4 manner thatl is compatible with the folal environmental objectives of the Department, "

The Boeing Commercial Airplane Group, as well as others, at the fourth meetling

of Task Group 5 indicaled that;

1. The noise levals specified in the current FAR Part 36 (1 December 1969)

would be appropriate for application to any future SST designs.,

2, The three-poini measurement concept used in the current FAR Part 36

should be mainiained.

3. The terminal operaling characleristics of a supersonic {ype aircrafi
are, and probably will be, significantly different from conventional,
subsonic aircraft characteristies. Duc to this essentially different desipn
feature, the nolse repgulations would require greater flexibility than the

current rules allow in the {akeolf and landing procedures.
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In view of (1), above, they also suggested that the noise standards lor the super-

sonie transport type aireralt be a separate seetion of the Federal Aviation Repulations.

Boeing also suggested, in Reference 5.5-178, that "An airceraft whose appliention
for cerlifiention predates the creation of certilieation standards should be certified
at its initial production noise level, bul only after demoenstrating that il incorporates
the full noise reduction technology that was ceconemically reasonable and appropriale

at the time of its proposed certificntion. "

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

establishment of noise certification standards lor new aireraft,

CIVIL AIRPLANE NOISE REDUCTION RETROMIT REQUIREMENTS — ANPRI 70-14

This advance notice, issued on 30 Oclober 1470, announces that the FAA js
considering rule making to establish noise reducltion requirements that would involve
modification (retrofil) of currently type certificaled subsaonie turbofan engine powered
airplanes, regardless of eategory, as a condition {o lurther operalion of these nir-

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

1. "The first reason is the obvious public necd for reliel. It was the noise
of current [leet of airerafl that, in Inrge part, led to the ennctment
of Public Law 90-411 and with respeet to whieh the public need for
protection is elearly the most urgent. The near-total noise saluration
of hundreds of airport neighborhoods has been well documented and needs
no further elaboration other than to resiate the FAA's commitments to
using every legal regulatory technique at its disposal to reduce the noise

impact of aireraft through source noise reduction. '

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

of the airport system in the United States. The airport system is a vitnl
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national asset and its healih dirveetly affects the health of the entire air trans-
portation system. The FAA, therelore, regurds an eflective noise reduction
reirofit regulatory program as being necessary in the broad public and
national interest not only because ol the relief it will bring to airport neigh-
bors under Public Law 90-411 and the National Environmental Policy Act of
1969, bul also because aireraft noise reduction retrofit is dirvectly related to

the further promotion, encouragement, and development of civil aeronautics, 't

The above quoted reasons clearly indicate FAA awareness that the public needs
proteciion from noise and that the growth of aviition will be inhibited unless noise
reduction is accomplished, Furthermore, the FAA believes that current technology
is available for a feasible retrofit program: "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 [abrication technologies may be
developed to translate these concepts into hardware that could provide economically
reasonable and technologically practicable means of significantly reducing the noise

generaled by certain currently certificated turboflan powered airplanes.

NOISE TYPE CERTIFICATION AND ACOUSTICAL CHANGIE APPROVALS —
NPRM 71-26

This notice, issued on 13 September 1871, announces that the FAA proposes lo
amend FAR Part 36 to require altitude and temperature accountability for the {est
conditions, to strengthen the test conditions for acoustical change approvals, and o
make miscellaneous amendments {o the appendixes. This proposed regulation would

correct the following deficiencies in FAR Part 16:

e [FAR Part 36 now permits compliance to be shown for one gpecific sea level
condition only, without altitude and temperature accountability, This permiis
the airplane to be approved on the basis that it meets the noise leveis of
Appendix C of FAR Part 36 under a specilic reference day sea level condition
even though compliance with those noise limits may not be achievable under

other conditions of altitude and temperature,
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® The abhsence of temperaiure and altitude accountability permits approval of an-
acoustical change upon o showing that the nirceralt after a change in type design
is no noisier than the aiveralt priorv to the change under n specific relerence
day sca level condition, even though such @ showing has not been made through-~

out the altifude and temperature conditions approved lor the aiverall,

e Miscellaneous features in the appendixes tend to be confusing and misleading

without specific interpretations by the certificating authorities,

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

This notice, issued on 7 July 1872, announced that the FAA proposed to issue
regulations requiring new production turbejet and transport eategory airplanes to
comply with the noise standards of Appendix C of FAR Part 36, irrespective of {ype
certification date,

FAR Part 36 currently applies specific noisc standards only to airplanes type
certificated on or afier the 1 December 1969 effective date. The only current regula-
tory impact of Part 36 on airplanes type certificated prior to that date (and do not
meet the specified noise limits) is the ncoustical chunge provision, which prohibits
changing the type design of those nirplanes so as to result in further escalation of
noise,

This proposed regulation would estahlish dates by which new production airplanes

of older type designs must comply wilth Appendix C of FAR Part 36. The stated purpose

is:

Y

types would continue to be manufactured, and added to the fleat, with noise levels

... to address the separate question whether the older gencration of airplane

higher than required [or new type designs under Part 36,"

Subsequenily, the responses to the notice have been received and analyzed by the

FAA. A draft of the proposed regulation has been prepared and has been received by

the EPA for review and comment. The draft regulation (8.4-424) amends FAR Part

21 and 36 and establishes dates by which subsenie transport category or subsonic
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turbojet powered airplanes (that have not had any (light time before these dates)
must comply with the requirements of FAR Part 36. The dates are stated to be:
" (1) December 1, 1973, for airplanes with maximum weights
greater than 75,000 1bs,, except for airplancs that are powered hy
Pratt and Whitney Turbo Wasp JT8D series engines;
(2) December 31, 1974, for airplanes with maximum weights
greater than 75,000 1bs and that are powered by Pratt and Whitney
Turbo Wasp JT3D series engines; and
(3) December 31, 1974, {or airplanes with maximum weights
of 75,000 1bs. and less,"

CIVIL AIRPLANE FLEET NOISE LEVEL (FNL) REQUIREMENTS — ANPRM 73-3,

This advance notice, issued on 24 Janunry 1973, announces that the FAA is con-
sidering proposing the adoption of regulations that would prevent escalation of fleel
noise levels (FNL), would require a reduction in FNL on or before 1 July 197G, and
would require airplanes to comply with FAR Part 36 on or after 1 July 1978, The
proposal would apply to aircraft operated in interstate commerce by air carriers,
supplemental air carriers, and commercial and air taxi operntors operating turbojet
powered airplanes with maximum weights of 75,000 pounds or greater, The proposal
would not apply to airplanes engaged in foreign air commerce and airplanes operated

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

2, Determining the fotal number of operations (lakeoffs and landings), for each

airplane type for a representative 90~-day period.
3. Calculating 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
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and to achieve a positive FNL reduction on and after 1 July 1976, This would be done
by:
1. Requiring each operator to submit the data information necessary to establish
the FNLs actually generated by the operator during a representative 90 con-

seculive days during the 12 months preceding the date of the rule,
2. The FAA determination of the initinl FNLs.

3. Requiring that the initial FNLs not be exceeded,

Beginning on 1 July 197G, the rule would require that the FNLs originally estab-
lished for each operator he reduced to a level that is halfway between the original
level and the level that would exist if each airplane covered by this proposal was type

certificated under FAR Part 36.
Beginning on 1 July 1978, the FNL concept would expire, In its place, the regula-
tion would require each operator to restrict all of his operations covered by this

proposal to airplanes type certificated under Parl 36, Appendix C.

This 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. Foreign states and manufacturers
3. Domestic industry groups and assocciations.

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 practicabijlity 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 unifermity of regulatory

action through the ICAQ procedure, and, ... is working in support of that international
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effort. Accordingly, this FNL proposal would supplement the establishment of inter-
niationnl standards, while providing carly reliefl to the public from aircraft noise

penerated by interstate operators. '

The members of domestic industry groups were divided on the guestion of retrofit,
The United Automobile Workers of Ameriea, the Air Line Pilots Association, the
American Association of Airport Executives, the Airport Operators' Council Inter-

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

of Sciences all endorsed the early initiation of an nircrafl acoustical retrofit require-

ment, Their position, essentially, is that existing studies are adequate to establish

technical and economie feasibilily and that noise reduciion would be meaningful to

airport neighbors.
However, the Aerospace Indusiries Association and the Air Transport Association
express the opposing opinion that adequate information is not avatlable to proceed with
an acoustic retrofit program. Additienally, they argue that regulations should not be
promulgated until the term "meaningful relief" is defined, until complete acoustical
modifications are available for each airplane type, and until specific financing means

are resolved,

PROJECT REPORTS AND ADVISORY MATERIALS

This section concerns FAA project reports and drafl FAA orders informally
issued to the aviation community or issued formally to EPA as part of the consultative
process, These materials are preliminary documents developed preparatory to the
announcement of notices or advanced notices of proposed rule making and do not
necegsarily constitute or represent FAA policy. Some of the material discussed here
may have been superseded by subsequent drafts, 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 consideration,
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AMENDMENT TO FEDERAL AVIATION REGULATION TO PROVIDE FOR A TAKEOFTF
NOISIEE CONTROL OPERATING RULE (21 NOV 1972): PROJECT REPORT.

The eobjective of this project report (14.1-320) was slaled to be "to provide informa-
tion for the development of 2 Notice of Proposed Rule Making to amend the Federal
Aviation Regulations to include takeoff noise control operating procedures for civil trans-
port category and civil turbojet powered airplanes. "

The background section of this project report provides a synopsis of the efforis
(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 coclpit departure work-

load and enhance safety during this key phase of flight.

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

added),

The concluding section of the background material states, "The FAA's past
issuances of guidance/eriteria documents, noise abalement rules, and the endorse-
ment of the airlines' recent recommended takeoff 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 control of aireraft noise that a Notice of
Proposed Rule Making preseribing an operational noise control procedure be developed, "
Thus It appears that the FAA objective in making a rule on takeoff procedure may be
directed principally toward control in order to ensure safe and constant results while

achieving some noise relief along the takeoff Ilight path.

A constant and simple takeoff operating procedure on a system-wide basis may
very well be justified for safety and economic constderations, 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 & noise standpoint for all airports.
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NOISE CERTIFICATION RULE FOR QUIET SHORT HAUL CATEGORY AIRCRAPT,
28 DEC 1972: PROJECT REPORT.

This project report (14, 2-323) 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 least annually,

The latest revision (29 December 1972} changed the scope of we category of
aireraft to he covered from the Short Takeoff and Landing (STOL) {c.g. Ref 8.2-100)
to a much broader category designated Quiet Short Haul (QSH). The QSH category
includes not only the STOL but the Reduced Takeoff and Landing (RTOL) and the Ver-
tical Takeoff and Landing (VTOL) types of aireraft, This includes fixed and rotary

wing aircraft 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 1969, the
Alrport and Airway Development Act of 1970, as well as the Noise Control Act of
1972 (PL 92-574). In spite of the recognition of these Acts, in a section devoted to a
discussion of alternative methods of providing QSH noise certification, the project
repori states: "Noise exposure certification--This method would contro]l QSH noise
by means of a nolse 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 showld not, to exercise absolute

control over local airport operations,"

The stated objective of the project "is to eatablish the foundation for a rule
limiting the maximum noise emisgsion for the types of aircraft commonly designated
a8 Quiet Short Haul. The rule should be effected as soon as practicabla because of
the prospect of this class of aircraft developing into a fast-expanding segment of local
and regional commercinl short haul air transportation. It is therefore urgent that
noise reduction concepts are instilled as guickly as possible in the design and develop-

ment of this ciasg of aireraft, In this way, quiet short haul aircraft will be more
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'compatible with the communities they are intended to serve and this mode of trans-

poriation will be better able io fulfill the promise of ils future rale, ™

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

“"eonfigurations, combination of propulsion systems, and operational capabilities,' the
project appears to he 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
aircraft types considered to be included in the @SH catlegory. For convenience, this

list has been extracted and is as {ollows:
""(a) Turboprop Aircraft
(1) Deflected slipstream
{2) ‘rilt-wing
(3) Nonpowered litt CTOL
{b) Rotary Wing Aircraft
(1) Conventional Helicopters

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

trailing, stowed or other variable geometry rotors,
(¢} Turbofan and Jet ¥Flap Aircraft
(1) TFully internal flow

{2) Internally blown flap

(3) Externally blown flap

(4) Augmentor wing

(5) Overwing blown flap
(d) Lift Pod Alrcraft

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

within fuselage; separate cruise propulsion turbofans,

3-13

LACTTRIR P R EN P RRERRE SR e S P T S X I TP LIV W TN WPl




{) Tan-In-Wing Aircrafi

(1) Turbotip lift fanu powered by turbojets or low bypass turbofans

which also afford cruise propulsion,

The project report review also states that the subject types of aireraft are not
covered under the current FAR Part 36 "Noise Slandards: Aircrail Type Certifica~
tion;" inasmuch as the Part 36 rule was directed toward a wide variety of Conventional
Takeoff and Landing (CTOL) aireraft, the operational characteristics, thrust modes,
environments, and economics of which are substantially 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 ﬂu during its present embryonic stage, it is con-
cluded that the issuance of an ANPRM on QSH noise would best suit the FAA's
r purposes in establishing a {irm structure upon which to base specific QSH noise
E standards. Reliable specific data on various QSH aircraft noise characteristics and

economics are urgently needed to construct an effective and viable QSH noise rule."
8 Other conclusions are stated to be:

"1, Second generation QSH aircraft should be no noisier than first generation

of 8TOL aircraft,

: 2. Noise regulations should be developed with a view to the impact of environ-~
mental provisions of the Environmental Policy Act, the Airport and Airways

4
5 Act and the Noise Control Act of 1972,
§

3. Most noise certification concepts lack the capability of matching aircraft
noise to airport, heliport or STOLports. The potential for this matching

exists through the new environmental legislation.

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

consideration,
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5.

The aircraft industry repeatedly siresses caulion both in the premature
issuance of a QSH noise rule and in regulatory noise limils which inhibit the
development of the many types and sizes of QSH aircraft now in view. On

the other hand, the Rule's entire ohjective would be negated if the PAA were
to structure the regulation so as to permil a wide spectrum of noise emissions
from all possible types of QSH aiveraft, Turther, it would seem that the
noise sensitive task of establishing new metropolitan heliports and $TOLports
together with the demands of new environmental laws, would require QSH
aircraft to accede to even more of an economic sacrifice in the cause of

noise reduction than has been the case for CTOL aircraft,”

The project report makes only one recommendation; that is, prepare an ANPRM,

According to the recommendation, the ANPRM should serve three functions:

1,

Provide emphasis of the FAA intent to require standards of maximum noise

for QSH type aircraft,

Provide notice of intention to follow the general philosophy of the present

subsonic noise repgulations.

Solicit specific information from all segments of interested aviation sources,
municipal, local, state, Federal and public entities and individuals on the
specifics of R/V/STOL designs, physical and operational characteristics,
environmental impacts, economic limitations, evoluticnary development and

alternatives,

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

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

""{1) How best to envelop the class of aircraft known as QSH for noise certification

purposes,
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(3)
4
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©
™
®
)
o)
:_ (11)
(12)
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§
|
:
i
5

The extent to which the class of QSH airerafl should be divided into sub-
classes, i.e., rolary wing, VTOL, STOL, RTOL, etc, for the purpose of

establishing noise limits and measurement procedures,

The extent to which the class of Q8H aircrafl should be further categorized
[or purposes of assessing the economic impact and technological {easibility

of noise regulations,

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

types of QSH aireraft and their propulsion system can be predicted,

The extent lo which presenl conveniional noise reduciion techniques cun be
incorporated in the various types of QSH aireraft now envisioned.
Specification of noise measurement points for certification purposes to

ensure that noise information recorded in the flight manual will have maxi-

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

The variation in noise characleristics and operating economics associated

with the various types of STOL aireraft now envisioned,

How best to regulate noise for @SH aircraft (amend Part 36, promulgate

new Part, ete.).
The minimum time for compliance with 2 QSH noise rule,

The expected market range for various classes of QSH aircraft if the
development of metropolitan heliports and STOLports is not impeded by non-

technological factors.

An equitable method of establishing a relationship between maximum noise

certification levels for QSH aircraft and economic and technological 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 tolal operating economics of larger classes of

QSH aircraft foreseeably designed for both QSH and CTOL route structures.
{14) The economic pennliies associated with minimum and maximum levels of
noise reduction for various classes of QSH aircraft.

(L5) The limitations on the utilization of the V/STOL aircrafl's capability of
bhigh manenverabilily by reason of airline practice due to passenger comfort,
pilot aeceptance, navigational equipment safety margins and operating

cconomics,
{16) The need for enroute QSH noise restrictions,
(17) The alternative meihods of QSH neoise regulation.

(18) The development and placement of economie incentives in the Rule for
reducing the noise of future QSH aircraft,
(1) ‘The applicability of subjective noise rating conceptis to rotary wing, RTOL,

STOL and VTOL aircraft (ASDS, CNR, etc.)."

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

The stated cbjective of the subject project ''is to suppori a Notice of Proposed
Rule Making to amend Part 36 to provide type certification standards for propeller

driven aircraft (other than transport category already covered under Part 36)."
The proposed standards nre stated 1o 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 1972 (PL 92-574).

The proposed standards are stated to be applicable ''to propeller driven aircraft

normally certificated for airworthiness under FAR 23, including normal, utility and
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acrobatic aireraft having o maximum certificated iakeoff weight not exceeding 12,500
pounds (5,700 kg.). Within this range are included single and multi-~engined aircraft
equipped with various types of powerplants and that derive the major portien of their
propulsive thrust by means of a propeller. Standards herein relating to noise certi-
fication for these propeller driven airplanes apply to all affected types of basically
new design or modification teo existing designs for which a {ype certificate is required.
These standards will not be made retroactive to the extent of requiring modification of
individual airplanes already in service but will embrace continued production of earlier
types. It is proposed that all aireraft produced after 1 yenr following the issuance date
of this FAR will meet a basic noise limit; whereas, after 31 December 1975, all origi-
nal type ceriificates will meet a lower level. Original type certificates granted through

December 1975 will also conform Lo the basic limit,

"It is noted that the noise produced by a light airplane belonging te a given basic
model can, in some casges, be influenced to a significant degree by the installation
of approved aliernative 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 acoustically significant changes,

shall apply, "

A particular guideline applied to this project led io recommending deviations
from standards previously established under Part 36, The guideline was stated to
be, "Any noise certification scheme for such aircraft should be as simple as possible,
in consonance with the ability to produce consistent and reproducible resulis 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
Level (EPNdB).
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The noise is measured at 2 single point under the aircralt, which shall {1y
at constant allilude and power setting as opposed to the previously eslab-
lished three points of noise measurements (lakeoffl, approach and sideling),

with the aircraft operating in the appropriate (takeoff or landing) mode.

The project report states that, "The basic approach taken in setling noise limits
for general aviation propeller driven aircraft was lo esiablish noise limits as a
function of aircraft gross weight, using as a guide the current noise levels, limits
previously aestablished by Swilécrland and Germany, and an estimate of reductions
that are iechnically feasible and economically reasonable, These basic limils would
apply for "standard' performance airerafl, having a "standard" power loading (W/HP),
Correction {actors, based on power loading, would be allowed to credit higher per-
formance aircraft for their abilities to climb faster and o {ly the pattern at a lower
percent power,"

The proposed noise limits are shown in Figure 3-1. As shown, the proposed
standard noise levels, as in the original Part 36, are a function of aireraft weight.
The allowable corrections are based upon the aireraft power loading (W/HP) and the
correction to the measured value is proposed to be limited to minus 5 dB, initially,
and minus 3 dB at a future date.

This report appears to be well developed, consistent with other similar standards
for this type aircraft and capable of providing a noise limit with probable future reduc-
tion of noise generated by this type aircraft., Deviation from previously established
standards under FAR, Part 36 appears to be unwarranted, except on the basis of sim-
plicity and the economics resulting from the simpler measurements and procedures.
The adoption of these simple standards to this type aircraft should in no way effect a

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

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

This draft order "states policy and establishes procedures and guidance for the
caleulation and dissemination of aireraft sound data." In addition, It is intended to
cancel Order 7040. 1, 27 October 1965, Technical Report: '"Land Use Planning
Relating to Aircraft Noigse,"
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Figure 3-1. Proposed Noise Limits for Propeller Driven Aircraft




The background section of this draft order states, '"the Federal Aviation Adminis-
tration does not have authority to promulgate or enforce aireraft sound standards in
the vicinity of airports, Howeveyr, by virtue of the authority described in Parapgraph 1
of this order, it does seek to promote, encourage and support, to the extent practicable,
sound abatement plans and compatible land use planning and control by the responsible

local and state authorities where the Iegal authority and responsibility.rests."

The auihorities cited in the above paragraph include:

e Public Law 90-411, Section 611 (1), an amendment to title VI of the Federal

Aviation Act.
e The National Environmental Policy Act of 1969 {PL 91-100) together with

Executive Order 11514,
¢ The Airpert and Airway Development Act of 1970 (PL 91-258).

The draft order further states that, "the techniques for measuring and describing
the physical characteristies of sound are highly developed and extensively used by
members of the scientific community. However, methods for quantifying and describing
sound exposure had not heen developed that are readily understandable and generally
usable, "

The Aircraft Sound Description System (ASDS) developed by the FAA Office of
Environmental Quality is intended to provide a "readily understandable and generally
usable'" sound descriptor. The draft order was not officially distributed but has been
given wide unofficial distribution as witnessed, for example, by the resolution passed
by the Board of Airport Commissioners of the Los Angeles International Airport

(1.1-278). This resolution states:

"WHEREAS, by Drait Order No., 7040, dated August 3, 1972, the Department of
Transportation, Federal Aviation Administration, distributed a proposed aireraft
sound description system (ASDS); and

"WHEREAS, said Draft Order contains proposed procedures and guidance for the
calculation and dissemination of aircraft sound data; and

"WHEREAS, it is in the best interest of the City of Los Angeles, the Department
of Airports, and of airport cperators generally that a national system of sound
measurement be adopted for use by alrport operators;
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"NOW, THERETFORE, BE IT RESOLVED that the Board of Airport Commissioners
of the City of Los Angecles approves the adoption of said aireraft sound description
system and respeetfully memorializes the Department of Transportation, the
Federal Aviation Administration to expedite the proceedings necessary to adopt

said system and to order the same at the earliest possible date, "

The Draft Order was a preliminary document requiring considerable rework, as
indicated in Reference (8.3-149), before official dissemination. However, it does
present o totally new concept, and preliminary documents are legitimate media for
their introduction. It is important that such preliminary documents are not represented

as the result of final deliberations, nor assumed as such (1. 1-278), until they are
officially issued.

Subsequent to the drafi order, the FAA has issued a report {8, 4-286) which presents
the ASDS concept in a far more readable form and which obviously has received the
benefit of much more attention. However, it must be understood that the report is still
not official because a disclaimer states '"This document is issued under the sponsorship
of the Department of Transportation in the interest of information exchange. The
United States Government assumes no liability for its contents or use thereof,'" The
following analysis, therefore, is also presented in the interest of information exchange
with the intent to illuminate any weaknesses in the ASDS concept before it should be
issued as an official FAA order. It is very imporiant that new concepts proposed to
replace existing ones be thoroughly examined as to their adequacy before precipitous
& decislons are made for their official use.

It may be more feasible to modify an existing concept for noise exposure, in order
to improve its relevancy or correct its deficiencies, than to develop a totally new
concept which must he time-tested for adequacy., The delay involved and resultant
confusion would be detrimental to the development of a coordinated aireraft noise abate-
ment program unless the new concept has such outstanding advantages as to offset any
setback in affording '... present and future relief and protection to the public health

and welfare from aircraft noise...".
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ASDS TFormat

The FFAA report deseribing the background and application of the ASDS (8, 4~28G)

presents the concept in the following two forms:

1,

Curves called sound contours defining the areas on the ground plane estimated
to receive a level of noise of 85dB(A) or greater corresponding to types of
aireraft and operating conditions. The results can he displayed as (@) a grid
map containing a tabular printout giving the time in seconds that each 500 foot
by 500 foot block on the ground plane is exposed to a level of noise of 8§5dB(A) or
greater or (b) curves of time zones with identified ranges of exposure times
(e.g., 0-5 minutes, 5-10 minutes, 10-15 minutes, ete.) to a level of noise

of 85dB({A) or pgreater,

A quantifieation of airport neise for all or part of an airport neighborhood
called situation index (SI) in units of acre minutes, The resulis can be
presented as (a) a single number representing the summation of the number
of minutes that each acre on the ground plane is exposed to a level of noise of
86dB(A) or greater or () a chart (histogram) that indicates the amount of
acreage exposed to a level of noise of 85dB{A) or greater from different nir-

craft types.

Bagic Inhput to ASDS

The primary element in the ASDS consists of single-event equal noise level contours
of 85dB({A} assigned to various classes and operational modes of aircraft. The FAA
report does not furnish any information or background detail on the construction of
these contours and simply states "the appropriate sound contour data is selected from
Section 1T of this instruction (to be provided in subsequent developments of an appliea-

tions manual for the ASDS). "

The usual procedure for calculating noise level contours is dependént (a3 a minimum)

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, one or more approach profiles and distances to touchdown.

The variation in noise level at a reference distance (e.g., dBA or EPNL at
200 teet) with engine power setting (e.g., engine pressure ratio, fan speed,

or thrust).
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3. The variation in noise level with slant range at closest point of approach for
cach power setting of interest {(e.g., takeoll, cutback, and approach).

The preceding relationships represent extremely comprchensive sets of data that,
because of the flexibility in aircraft operational procedures, are impossible to predict
for each specific aireraft., The usual procedure, therefore, is to assume relationships
for each type or class of aireralt that are meant to be represeniative of average
performance, both for noise level and aircraft ocperntions. These relationships (or

even more sophisticated ones) are fundamental to all cumulative noise exposure concents

and the ASDS is ho exception.

The ways in which the ASDS differ from other concepts begin after the inclusion of
the contour data in the methodology, and the adequacy or validity of the ASDS will be
analyzed accordingly in the following discussions. Nevertheless, it must be emphasized
that the ASDS concept, no matter how aitractive, can be invalidated in application by
improper basic input. A set of contours (without published backup support} provided
for uge in ASDS computations is simply not sufficient for all those concerncd (aviation
community, environmentalists, land use plamners, ete.) to make valid judgments on

the results of any particular application.

Pinally, with respect to basic input data, since all cumulative neoise exposure
concepts require essentially the same basie input including measurements, any flaws
or weaknesses in such are not remedied by the development of a totally new concept.
The sensible approach, of course, is to continue to improve the data acquisition,
reduction, and computational procedures, including all the influential variables, to the

extent commensurate with the accuracy of the measured data.

Basie Premise, Threshold Level, and Event Times

The basic premise of the ASDS cancept "...is to state exposure to aireraft = .nd
in terms of the amount of time that sound levels exceed a preselected threshold value, !
The threshold value selected is 85dB(A) which corresponds roughly to the 100 EPNIB
level used in the original draft order (8, 3-149), In conjunction with the threshoid value,
and necessary to the premise, 15 an assumption of the length of time (duration) the
noise of a single event aireraft flyover exceeds a level of 85dB{A). The ASDS concept
assumes 15 seconds for takeoff events and 10 seconds for landing events. There are
fallacies, however, in the choices of numerical values for level and time as well as

in the hagic premise.
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The choice of 85dB{A) is poor on two counts. Tirst, a single number is not sufli-
cicnt to provide information for such purposes as noise compatible land use planning.
A premise based upon time that sound levels exceed threshold values would have more
validity if severnl threshold values were used. Sccond, o level of 85dB(4) is teo high
{except possiizly as the highest level of several threshold values) to be of much use in
evaluating noise exposure. The explanation provided in the ASDS report for the choice
of 85dB{A) as the threshold is quite lengthy but apparently considerable weight was given
to the assumptions ', .. that, under reasonable operating conditions, an 85dB{A) noise
level corresponded approximately with both the altitude and lateral boundaries of airport
trafflic areas. ' The assumption may be correct, but threshold levels shonld be chosen
to correspond with airport community neise impaect areas which may extend beyond
airport traffic arens",

The term ''threshold level” is used rather loosely in the ASDS which is a cumulative
noise exposure concept where the cumulation is in minutes of noise exposure above a
selected level (called threshold), Wherever land areas under consideration in the
ASDS are assigned minutes of exposure, they are exposed to noise levels greater than
85dRB(A), perhaps substantially greater. Only where the minutes of exposure are equal
to zero would 85dB({A) exist, and for that case only can 85dB({A) be considered to have
significance as a true threshold, The point is, minutes of noise exposure must not be
assumed or implied to mean minutes of exposure to only 85dB(A).

To illustrate that 85dB(A) is too high a value to be of much use, an example will he
constructed which can be compared with equivalent values for noise exposure forecast
(NET), the California measure (15.1-34) of community noise exposure level (CNEL),
and the slightly meodified version of both of them developed by Task Group 3 of this
study (10.4-427) called day-night noise exposure level (Ldn). Consider a position on
the pround exposed to a number of aireraft flyover events each having a maximum
value of 85dB(A). In terms of ASDS, this ground position would be exposed Lo zero
minutes of 85dB(A) and all positions nearer the aircraft would be exposed to a finite
numher of minutes of levels greater than 85dB{A). For the example, assume that
85dB(A) is equivalent to 100 EPNdB and that there are 240 flyover events per day
(0700 to 2200) and 24 events per night (2200 to 0700). The compared neise exposure
results are approximately as follows: 40 NETF, 75 CNEL, 75 Ldn, and zero minutes
above 85dB(A) for the ASDS. The position on the ground for this example i& the outer-
most or least exposed position considered by the ASDS; the emphasis would be placed
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on positions exposed to [inite numbers of minutes'of noise greater than 85dB(A). Therefore,
the areas examined by the ASDS for an 85dB(A) "threshold" would be interpreted by means
of the other measures as areas of extreme annoyance, perhaps hearing risk, and clearly
unacceptable for proposed housing sites (10.4-427, 10.4-428, 12.2-442), No such
interpretations would be available for the ASDS results in terms of minutes of exposure,

The choice of 15 seconds for takeofl events and 10 seconds for landing events
appears to be too low based upon duration time measurements (8. 6-443) for effective
perceived noise level (EPNL), However, this point is not obvious and further study is
required to make a conclusive judgment because the duration times for noise lovels in
units of EPNdJDB are not necessarily closely related to the event times for noise levels
in units of dAB(A) as used in the ASDS, The explanation provided in the ASDS report
does not conelusively support the choices of event times for takeoff and landing of 15

and 10 seconds, respectively,

Linear Summation of Events

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 acre-minutes
remains the same. In all of the internaticnal procedures for predicting alreraft noise
exposure, developed by acoustical experts throughout the world, the effect of number
of operations is included as some form of legarithmic relation and not linear. There
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 aireraft traffic growth far more than
is realistic: doubling the number of operations would double the number of acre-minutes.
On the other hand, for the coneepts that incorporate numbers of operations logarithmically
(e.g., NEF, CNEL, and Ldn), doubling the number of operations would increase the

result by only three units, which is reasonable and much less severe.

The aviation community expects to grow in numbers of aireraft and operations
and also in the preduction of noise controlled aircraft, The ASDS could indicate,
erronecously, that the benefits gained from quieter aireraft (e.g., DC-10, L1011, 747,
and noise retrofit) are offset hy an increase in mimbers of operations. The lack of
subjective interpretations for the ASDS, such as annoyance, will not prevent the
maling of such evaluations, It should be expected that the ASDS acre-minutes predicted
for an airport vicinity in 1980 that are less than, equal to, or greater than those
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predicted for the same airport in 1972 will be judged to mean less, equal, or greater
annoyance, respectively.

Conclusions of ASDS Analysis

The basic premise for the ASDS is unusual, to say the least, because no considera-~
tion is given in the ASDS to any upper limit above the threshold, TIFor example, exposure
to 300 minutes of noise varying between 85 and 110 dB{A) would certainly be expected
to have greater impact on public health and welfare than would the same time exposure
to noige varying between 85 and 90 dB(A)., There is no mechanism in the ASDS by which
the true levels of noise are identified except in the special case of a single event
contour, Furthermore, the report (8.4-286) provides no information on guidelines,
meaning, or interpretations of the ASDS results with respect to the effects of the time
exposure of noise on people, Is 300 minutes of exposure to 85dB(A) or greater at one
location just as bad as 300 minutes at another ? Is 150 minutes of exposure hnlf as
bad as 300 minutes, or is 150 minutes of exposure even necessarily better than 300
minutes ? Is it even certain that 10000 acre minutes represents less noise impact
than 15000 acre minutes? The ASDS concept does not provide answers to these types
of questions, consequently, without recommendations for the meaning or interpretation
of the values, It is difficult to understand how the ASDS can be used for such purposes
as environmental impact statements (1. 2-422, 1, 2-434), noise compatible land use
planning, the evaluation of noise control measures, and noise certification of airports.
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SECTION 4

REVIEW OF NOISE CONTROL ACTIONS OF OTIIERS

STATE AND LOCAL

STATE OF CALIFORNIA

On November 10, 1970 the California State Aeronautics Board adopted airport
noise standards which became effective as State Department of Aeronautics Repulations
on December 1, 1972, The regulations are contained in Subchapter 6, Title 4 of the

State Administrative Code (15.1-34).

The regulations were "designed to cause the airport proprietor, aircrafl operator,
local governments, pilots, and the department to worl cooperatively to diminish noise,
The regulations accomplish these ends by controlling and reducing the noise in communi-

ties in the vicinity of airports, "

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

required to operate under a valid permit issued by the State Aeronautics Depariment.

With the exception of the specification of a Single Event Noise Exposure Level
(SENEL), the 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 noise at a particular Jocation without specific regard for

or an assessment of a particular event, source, or operation,

The enforcement of the California state regulations is delegated 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 enforcing county, ig the responsibility of the
airpori proprietorg, except for complying with the SENEL, which is the responsibility

of the aircraft operator.




The regulation specifies (bul does not limit) the methods of controlling and reduc~
ing the noise impuact to the following:
o) FEncouraging use of the airport by aireralt classes with lower noise level
characteristics and discouraging use by higher noise level nircraft classes;
(b) Encouraging approach and departure [light paths and procedures to minimize
the noise in residential areas;
J {¢) Planning runway utilization schedules to take inio account adjaceni residen-
: tial areas, noise characteristics of airerafi and noise sensitive time
periods;
(d) Beduction of the flight frequency, particularly in the most noise sensitive
time periods and by the noisier aircraft;
{e) Employing shielding for advantage, using natural terrain, buildings,
et celern; and

() 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 conversion involving existing residential communi-

: tles shall normally he considered the least desirable action for achieving compliance

with these regulations. "

LOS ANGELES INTERNATIONAL AIRPORT

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

adoptied a five point noise abatement program, The program includes:

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

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

under FAR Part 36 and fees somewhat proportional to type noise levels.

3. A fleet noise rule making reference to FAR Part 36 noise levels, A stated
goal of 40 percent of all aireraft using the airport being in compliance by
July 1, 1977, and a rule of 100 percent compliance by December 31, 1979.
The rule will stand as a regulalion at the nirport "unless and until n more
stringent rule is adopted by the Federal Government, or by any cne or more

of its agencies authorized to do so."

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

wilh standards fixed by FAR Part 36.

Revocation of airline operating permits when carriers are shown to be

]

repeatedly in violalion 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) reflect the usc of some of the noise
control options available to the airport operator when implemented in conformance with

FAA approved procedures. The use of these options is undoubtedly related to the

California airport noise regulation (15.1-34).

INDUSTRY NOISE CONTROL ACTIONS

Other options that appear fo be available for use In rulemaking are those which
would tend to regulate, control, or standardize certaln aircraft operational alternatives
such as t\ifo-segment approaches, reduced thrust takeoffs, and landings without the use
of thrust reversers. Controls placed upon flight operations invariably involve the
safety of the particular aircraft and offen other aircraft in '"the system'’; therefare, the
successful development and application of aireraft operational noise rules often require
the combined efforts of the FAA, the aircraft manufacturer, the airlines, and the

flight crews.
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The takeoff operational procedures developed and promulgated by the Air Trans-
port Association of America (ATA) and the National Business Aireraft 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 Control Operating Rule for Takeoff (Reference 14. 1-320) dated 21 November
1972 indicates thatl "the endorsement of the airlines' recent recommended takeoff
procedure have not to date effected the goals desired,' The project report does not
explain which goals or how the failure manifests itself. Inany case, the ATA Flight
Cperaiions Commillee efforts, us well as those made by the staif of NBAA, arc
representative of the noise control actions which have been, and are continuing to be, taken

by the air transport industry, These are voluniary actions resulting in seli-imposed

rules.

Inasmuch as there appears to be no comprehensive effort devoted to monitoring
and assessing the results, the degree to which the effort is effective, in terms of actual

reduced noise levels or exposure, is not known at this time,

Noise eontrol operating procedures taken by another segment of the air transport
industry, the intrastate carriers operating in the State of California, are reported in
References 4, 1-267 and 4.1-268. These actions appear to be developed on a case-by-
case bagis in cooperation with the California airport operators in response to the
previously cited state alrport regulations. These actions, as well as those proposed
or taken by ALPA, ATA and NBAA have been thoroughly reviewed in the report of
Task Group 2 (10,4-426),
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SECTION 5

SUMMARY AND CONCLUSIONS

The Noise Control Aet of 1972 (Public Law 92-574) amends the Federal Aviatian
Act of 1958 to include the concept of '"health and welfare" and to define the responsi-
bilities of and interrclationships hetween the Federal Aviation Administration (FAA)

and the Environmental Protection Agency (EPA) in the control and abatement of air-
craft noise and sonic boom. Specifieally, PL 92-574 requires that, in order to afford
present and future relief and protection to the public health and welfare from nircraft
noise and sonic boom, the FAA, after consultation with XPA, shall prescribe and
amend such regulations as the FAA may find necessary to provide for the control and
abatement of aircraft noise and sonie boom.

In preseribing and amending regulations, PL 92-574 requires that FAA shall con-

sider whether any regulation is:

1. Consistent with the highest degree of safety.
2. Economically reasonable,
3. Technologically practicable.

4, Appropriate to the type,

The above considerations form a set of constraints oriented to safety, cconomies,

and technology, However, PL 92-574 has introduced a fifth constraint: protection to

the public health and welfare.

The abatement of aircraft noise is accomplished by exercising, to the extent
feasible, the noise control options available to the aireraft manufacturers and opera-

tors, the airport operators, and the public authorities in the airport neighborhood

communities, TFinally, the remainder of the noise must be contained within noise

compatible boundaries.
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Regulations are the most effective technique for exploiting available noisc control
technology and, if properly construected and implemented, ean provide the incentive to

ensure continuing effort directed to technological advancements.

THREE PART REGULATORY PLAN

Publie Law 92-574 (superseding PL 90-111) amends the Federal Aviation Acl
of 1958 to include the concept of health and welfare, The full text of the amendment
{s given in Figure 1-2. In effect, a [ifth regulatory constraint has been added as
discussed in Section I and shown in Figure 1-1. The FAA has the authority to pre-
seribe aireraft noise regulations and is well qualified to develop them effectively
within the original four constraints. ‘T'he fillth constraint (health and welfare) is the
responsibility of both FAA and EPA; but EPA has the capability, by virtue of broader
noise control responsibility and greater vhjeclivity, for caping more effectively with
that constraint., In fact, no member of the aviation community, by virtue ol its vested
interests, should be put in the position ol having major responsibility lor the possible
limitation of the growth of avialion. A perplexing question, therefore arises, That
is, how can EPA and FAA most effeclively work togelther and reconcile any differ-
ences in interprefation of what constitutes prolection to the public health and welfare?

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

REGULATIONS PRESCRIBED AND EENFORCED BY FAA

The FAA shall continue to prescribe and enforce aircraft noise regulations for
the aireraflt manufaeturers and operators, considering the prinecipal regulatory con-
straints to be safety, cconomies, and technology. The purpose or objective for the
FAA in prescribing regulations shall be as 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 respensibility

and authority for their content and enforcement,
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The noise control regulations prescribed by the FAA for the airveralt manufacturers

and operators shall be expected to reflect the latest slate of the arl of safe and cconom-
ical technology and shall be expected to elfect o decrease in noise exposure, hut not
necessarily to the extent of full protection to the public health and wellare, Noise
regulations that pertain to source emissions or flight procedures of specilie types of
aireraft cannot be expected to take into consideration such unknowns as the quantity of
these aircraft that eventually will be produced or where they will be operated. Cohse-
quently, unless single event noise criterin is available for defining protection to the
public health and wellare, source emissions or flight procedures regulations can be
developed onty on the hasis of salety, economics, and technology, The regulations
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 levels than
others hy virture of their greater technological capability. An airworthiness or
operation certifieate shall be contingent upon compliance with the noise control

regulations.

REGULATIONS PROPOSED BY EPA

EPA shall, when necessary, present to the FAA recommendations for noise
control regulations that EPA determines to be needed to increase the protection to the
public health and welfare. The recommendations shall be in the form of proposad
regulations containing the substance of neise control actions but that miy not have
Leen thoroughly analyzed repgarding safety, economiecs, and technology. The FAA
shall have the authority o reject the EPA proposals on the basis that the constraints

of safety, economies, and technology have been violated,

If, however, EPA has reason to believe that FAA rejection of the proposed regu-
lations is unwarranted, EPA ghall consult with the FAA and may requesi the TAA to
review their decision. Any such request shall be published in the Federal Register
in accordance with the detailed illumination procedure required by PL 92-574 (see

Figure 1-2).
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AIRPORT RECULATIONS (PERMITS) PRESCRIBED AND ENTFORCED BY FAA OR EPA
EPA shall have the authority and responsibility to develop criteria and noise
evaluation methodology sufficient to establish noisc exposure crileria such as repre-
sented hy point A in Figure 2-3. That numerical level shall cstablish the meaning of
prolection to the public health and welfare based upon the current state of the art of
determining the effects of noise on man and other ecologieal systems and shall consider
that 100 percent protection is unrensonable. As studies continue over the years, this
number may be lowered, particularly if evidence should indicate that noise is a hazard

to health in ways not apparent initinlly.

The eritevia establishing protection to the public health and welfare shall repre-
sent a level {or dosce) of cumulative noise exposure over a 24-hour period that, if
exceeded for a specilied period of years, would constitute lack of protection or eventually
may be classed 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
noise exposure is a degrading environmental influence and not a cause of immediate

noticcable irveversible damage.

All airporl operators shall be required to prediet Ltheir aireraft operations for a
typieal 24-hour day and to construct noise exposure contours for prescribed numerical
levels in conformance with 1 methodology specificd by EPA. The land area within
the contours for each tivport neighborhood shall he examined for noise-compatible
usage based upon 2 delinition determined by EPA with advice and recommendations
from other intercsted Federal, State, and local agencies. Wherever land areas are con-
sidered to be incompatible with the noise exposure, the airport operator shall be
required to begin to restrict the aircraft operations by all regulatory means at his
disposal {curfews, quotns, weight and type limitations, preferential runway use,
landing fees, ete.). The restrictions shall be in effect until all land areas within
specified contours are noise-compatible, Full compliance with land use compatibility
shall be specified in a reasonable time period, permitting the aireraft operators and
manufactuers to implement the current and near future source and path nouise contrel
technology and permitting land areas within these contours to be converted by the



.

P

appropriate authorities (airport operators, and/or Federal, State, and loeal govern-

ments) to noise compatible use (insulated buildings, manuflneluring, recreation, cte.),

SUMMARY OF THRER-PART PLAN

The three part regulatory proccdure discussed presents a logical plan for con-
trolling aircraft noise exposure to levels Lthat afford protection to the publie health
and wellare. The procedures would permit the FAA to exercise their considerable
expertisce in safety, economics, and technology withoul conflicting influences resulting
from their need to interpret the meaning of protection to health and welfare. EPA
would have extensive consuliations with FPAA and would, on occasion, propose new or
modified regulations. In general, however, EPA would recognize and deler o the FAA
expert judgment hut would have available, in the case of serious disagreements, the
public dissemination procedure specified in L 92-57<. The controls on noise exposure,
to the extent of protection of the public health and welfare, would be implemented at
the airpert by the airport authorities, because the airport neighborhood is where the
environmenial degradation exists and where the ultimate conirols should he., The
ajrport authorities would impose restrictions on the airerafl operators as needed to
ensure that the airport neighborhood communities are noise-compatible, The restric-
tions would provide incentive for the aireralt operators to conduet thorough investigations
and censider maximum utilization of the available source and path noise control options.
The fact that an aireraft manufacturer or operator has barely complied with an FAA
"umbrella type' regulation would not ensure the aceeptance of a particular airplane
at all airports. The airport resirictions would, therefore, encourage the aireraft
operators and manufacturers to satisfy the FAA regulations by full utilization of

available technology and not mercly comply with specified limits.

The airport permit plan is similar in concept to the plan incorporated in the air-

port noise standards of the State of California, which became cffective as State Depart-
ment of Asronautics Regulations on 1 December 1972, Many of the technical and
functional details that have been worked out for the State of California would be appli-

¢able here.
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SECTION 6

RECOMNMMIENDAT IONS

The FPAA, sincce the advent of FAR Poart 30, has been concerned with the develop-
ment of A considerable number of noise control regulntory actions. As discussed in
Section V-3, thore are two regulalions, two NPRMs, three ANPRRMs, and three pro-
ject reports. The two regulations, TTAR Part 3G for subsonie transports and turbojets
and TAR Part 91. 55 for sonic boom, cffcctively prevent the escalation of source noise
and sonie hoom from civil airceralt, Considering the recent rapid growth of civil air-
eralt (size and thrust, as well as quantity), holding the line on source noise is a note~
worthy achievement, TFurthermore, the remaining eight proposed regulatory actions,
if implemented with only relatively slight modifications, would continue to limit and
talken together eflfeet significant reduction in noise exposure by 1980, The land areas
within the noise exposure contours represciting protection to the publice health and
wellare, such as shown in Figure 2-5, would experience substantial shrinkage, thus

minimizing the residual Iand areas requiring noise-compatible usape,
In addition, there are other potential noise contrel netions not necessarily ex-
plored in depth by the FAA, such as discussed in detail in the report of Task Group 2,

that would further reduee substantially the noise expusure areas.

IMMEDIATE PAA REGULATORY ACTION

ANPRM 70-33: SUPERSONIC AIRCRATT NOISE

The noise problems relating to supersonie transports can be identified with current
and future types of these aireraft. For the current types (Concorde and TU-144), some
models exist, others are in preduction, and ndditional models including growth versions
may be produced. The future types are defined os those that have ne applications [or

type certificates and may nol have been designed nor even thought of.
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Many manufacturing members of the aviation community believe that the basic
differences in the design characieristics of subsonic and supersonic aireraft preclude
the use of noise standards applicable Lo both types of aireraft. Jiven though supersonic
transports will share the same airports with subsonie transports that will have com-
plied with the FAR Part 36 noise standards current at that time, they believe that
separate noise repulations should be developed lor supersonie transports permitiing
ihem to exceed the required levels [or the subsonie aireraft., Unless this is done,
they maintain, the development of supersonic transport airerafl will be severely in-
hibited. In support of this position, the International Civil Aviation Organization
(ICAO) recommended (CAN 3, Agenda Hem 8) Ref. 8. 4-185 that future supersonic
transporl airplanes be designed to minimize the noise levels below the approach path,
below the takeoff path, and to the side of the airplane during takeoff climb., Annex 16
noise certification siandards for subsonic turbejet airplanes (which are practically
the same as FAR 36), current at the time the application for ecrtilicate of airworthi-

ness for the prototype was accepted, should serve only as a1 general guidelinc.

The ICAO recommondations, however, do not appear to be compatible with the
requirements of PL 92-574. On the one hand, it is not unreasonable to allow limited
numbers of existing supersonic aireraft {or whose construction is committed) to
share airports with subsonic aireraft providing they comply with the nirport "permit"
requirements. On the other hand, it is not reasonable to issue a noise "earte blanche"
to the manufacturers allowing them freedom to design future aircraft with the degree

of noise source control they think best.

In consideration ol the above discussion and the requirements of PL 92~-574, it is
recommended that existing SST aireraft types (Concorde and TU-144) he regulated to
noisc levels as low as they are capable of achieving through available technology or
operational controls. Future SST aircraft types should be regulated to noise levels no
higher than the original FAR 36 levels. As more advanced noise contrel technology

becomes available, limits should be reduced accordingly.

Exigting 8ST aircraft cannot comply with Part 36, but if the airport permit plan

discussed in Section § Is implemented, the noise exposure will be maintained within
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compatible land use houndaries. Some airports might be able to aceept numerous 88T
aireralt operations per day without jeopardizing public health and wellare, while other

airports might be forced to limit them to o very lfew por day or none at all.

NPRM 72-19: NEWLY PRODUCED AIRPLANES OF OLDER TYPE DESIGNS

The FAA has received and analyzed responses to this notice and has drafted a
regulation providing changes to FAR Parts 21 and 3G. A regulation, presecribed in
accordance with the drafi, should control the noise of new production subsonie trans-
port eategory or subsonic turbojel powered airplancs to FAR 36 levels (which levels
are commensurate with eurrent technology eapability). It is recommended, therclore,

that a regulation he expedited in accordance with the FAA drall.

ANPRM 70 - 44 and ANPRM 73 - 3: CIVIL AIRPLANE NOISE REDUCTION RETROFIT
AND FLEET NOISE REQUIREMENTS

Two advapee notices of proposed regulations have been [ssued having esscntially
the same ohjective ~~ retrofit of currently type-certifieated subsonie turbofan powered
aireraft, The earlier "slraight retrofit" notice merely discusses the need for noise
reduction nnd emphasizes that current technolegy is available for a feasible retrofit
program, The later notice on fleel noise level (FNL) was published after consideration
of comments received in response to the earlier notice and presents o detailed methocdology

and implementation procedure that permits and encourages other alternatives as well
as retrofil. The FNL proposal is well developed and could be converted to 2 regula-
tion in o 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 indieated that the FNL coneept was pre-
ferable to a straight vetrofit rule but that the FNL proposal as written should he mod-
ilied with respeet to some of the details. The most common objeetion was that the
propased formula for caleulating FNL, using a logarithmic summation, does not give
sufficient incentive to airlines to acquire aireraft having noise levels significantly

below the FAR Part 36 Appendix C levels, For example, sufficient eredit would not
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be given to airlines that purchase new widebody aircraft. This objection does not
appear to be compatible with PL 92-574 requiring protection fo the public health and
welfare. Noise exposure reduction cannot he aceomplished by adding numbers of
lesser noise sources. The major noise sources must be reduced first, then the minor
sources become important. Merely purchasing and using widebody aircraft will have
no significant effect on the overall community noise exposure unless the noisy narrow-
body aircrafl are retrofitted or replaced. The logarithmic summation procedure is
much more representative of the physical and subjective characteristics of noise than

is a linear summation procedure,

The point raised on incentives to acquire aireraft having noise levels lower than
the criteria of FAR 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 a number of
goals (or "gntes" as one manufacturer suggests) that decrease in time, reflecting or
exploiting technology advancements. 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 cecur on 1 July 1976
where the F'NL originally established for each operator would he required to he re-

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

The third gate would occur on 1 July 1978, when all of the aircraft for each op-~
erator would be required to comply with the FAR Part 36 Appendix C levels, At the
third gate, the FNL, for each operator would be somewhat below the I"AR 36 levels
applicable to his fleet, because many of his aircraft individually would have levels
below the criteria, and none would be above. Also, the third gate would represent
the situation to be expected if a straight retrofit rule were prescribed. The fourth,
and all future gates, would be dependent upon future technological developments.

For example, & fourth gate specified for 1980 might require FNL values to be five
EPNdB below the values for the third gate to exploit the refan technology if available.

The concept and structure 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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future technolopy (refan retrofit) to contribute as it becomes operable, and to encourage
the phaseout of existing aireraft by the introduction of new wide-body and other quiet
aireraft. In addition, the FNL conecept would periodically provide a great deal of
useful information to the Goverament on air carrier fleet size, mix, and utilization.
However, there are several features in the proposal that wenken its effectiveness and
should be removed, There are several features that would add strength if included.

In consideration of the preceding discussion and of the requirements of PL 92-574,
the Taslk Group 5 report recommendation is thal the FNL proposal (ANPRM 73-3) be
prescribed as a regulation with the following exceptions:

1. Omit exemption for airplanes engaged in foreign air commerce

except supersonic transports,

2. Omit exemption for airplanes engaged in overseas air commerce,

3. Omit expiration date of 1 July 1978 and continue the FNL. concept
indefinitely to permit the Implementation of technological advance-

ments {e.g., refan) as they become available,
4. Include airplanes engaged in intrastate air commerce,
5. Include FNL requirements for sideline noise as well as takeoff and approach.

A fleet noise level rule would be superior to and obviate the need for a straight

retrofit rule such as considered in ANPRM 70-44,

PROJECT REPORT: TAKEOFF OPERATING RULE

Noise abatement takeoff operating procedures have two important requirements.
TFirst, they must be safe, standardized, and capable of being included in routine op~
eration at any airport. Second, they must be capable of effecting significamt noise
reduction for critical noise impact areas. Unfortunately, no single takeoff procedure
is capable of providing the necessary noige relief 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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Individual airports, or runways of the airports, can be placed into three main

categories regarding community noise exposure:
1, BSideline noise sensitive,
2. Neur downrange noise sensitive,
3. Far downrange noise sensitive.

Consequently, three standardized noise abatement takeoff operating procedures
should be developed so that all airport neighborhood communities can be assured of
the minimum neise exposure that available safe flight operational procedures can
bring. Various flight operational 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 noise abatement takeoff procedures.
However, in brief, a sideline noise gensitive departure procedure would require a
reduced-thrust takeoff. A near downrange noise sensitive departure procedure would

require a steep initial elimb and sharp thrust cutback (a cutback such as detailed in
FAR Part 36 Appendix C), A far downrange noise sensitive departure procedure would
be as presented in the FAA Project Report discussed in Section 3 of this report.

It is recommended that the FAA proceed with all actions necessary to bring Into
effect the proposed turbojet powered takeoffl operating rule as provided in the project
report. The proposed ruie is not optimum {rom a noise standpoint for all airports,
but it does assure minimal noise in areas at relatively long distances from the airport,
and, in general, some relief resulting from non-standardized departure procedures.

Therefore, it is also recommended that the FAA continue to develop additional departure
flight control rules that will provide minimum noise exposure for all alrport communities

while maintaining safe individual aircraft and system operations.

PROJECT REPORT: PROPELLER DRIVEN AIRCRAFT

The project report represents the basis for a rule that will halt the ascalation of
noise generated by propeller driven aircraft, However, for nolse type-certification
purposes, the public heaith and welfare would be better protected if the FAR 36 noise
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evaluation measure, Effective Perceived Noise Level (EPNL) in units of EPNdB, were
specified instead of the A-weighted network in units of dBA and if three noise certifica-

tion points were required instead of one,

In consideration of the preceding discussion and the requirements of PL 92-574,
it is recommended that the project report be developed as soon as possible into a
regulation including the EPNL evaluation measure and a three-point measurement
gystem similar to FAR 36, but with levels and distances chosen to fully exploit the
availability of current source and flight path noise control technology for propeller

driven aireraft.

ADDITIONAL FAA REGULATORY ACTION

FAR PART 36

This rule, applying to subsonic transport category airplanes and for subsonic
turbojet powered airplanes regardless of category, has been in effect for over 3 years.
The levels of Appendix C provide an "umbrella" for aircraft propelled by the new
high-bypass ratio engine in the sense that the noise from such aircraft can be controlled
to levels considerably below that criteria. Consideration should be given to lowering
the criteria levels for all new aircraft, However, the existing criteria levels are
reasonahle (in the technologically practicable sense) for aircraft that are propelled
by the existing low~bypass ratio engines and that cannot comply, except with the aid

of some sort of retrofit modificaticon.

It is recommended that the criteria levels for Appendix C remain in effect as an
"umbrella" for the existing low~-and high-bypass ratio fleet. However, future FAR 36
category aircraft should be regulated by the FAA to levels of Appendix C minus five to
ten. Consideration must be pgiven for the approach condition to ensure that such levels
are not lower than can be achieved by available technology for control of the airframe

aerodynamie noise.

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

Change'' adjustments proposed in NPRM 71-26 as determined necessary to make the

rule clearer and more effective.
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PROJECT REPORT: QUIET SHORT HAUL AIRCRATT

The current effort to gather all possible types and varieties of R/S/VTOL aircraft
(with their attendant variability in propulsion and lift systems, types of terminal fa-
cilities, probable roule structures and economies) into cne noise envelope appears (o
e impractieal, This is especially true if the rule is to be established in time to prop-
erly influence design, development, and introduction of a truly quiet short haul ajr-

craft system,

It is recommended that the regulatory process be initiated to provide a noise rule
for short haul aircraft that would require only a simple modification to FAR Part 36,
The three~point measurement concept and Appendixes A and B are recommended for
short haul aireraft. Only eriteria levels and locations of measuring points need be
modified to reflect the lower noise levels required for city and suburban center opera-

tions and for comparatively low altitude eruise paths,

MISCELLANEOUS FEDERAL ACTION

The three-part regulatory plan presented in Section 5 introduces the airport
permit corcept in which the controls on noise exposure, to the extent of protection of
the public health and welfare, would be implemented at the airport. Such a permit
¢an be incorporated in an airport certificate isgued by the FAA under Title VI of the
IFederal Aviation Act of 1958, An alternative method of implementing airport noize

standards would he to transfer this authority to EPA.
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EPA, 19 April 1973.

377 H. J. Nozick, Information Brief on Noise Exposure
Forecast (NEF) Areas and Land Clearance Costs at
Twelve Air Carrier Alrports for Six Fleet Configurations
{1985 Operations}, EPA, 9 April 1973

2h1 W. C. Sperry, Memo: "ICAO Activity, can/3," EPA,
20 Mar 1973.

285 Draft #l: Chapter 3: Operations Analysls, Envirommental
Frotection Agency Adrcraft/Airport Nolse Report of

Tagk Group 2, 5 May 1973.
i 39 A. Meyer, Jr., Memo: ‘"Information Regarding Departe
ment of ‘i‘ranaportation Consuliations and Participation

in the Adlrcraft and Al Noipe Study = Noise Cone
trol Act of 1972," EPA/ONAC, 6 March 1973.

376 H. J. Nogick, Information Brief on Business Jet
Identification and Estimated Noise Levels, EPA,
& April 1973.
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"An Evaluation of Policy Altermatives for Airport
Noise Abstement,"” Joseph Vittek Jr., March 14, 1973,

A pupporting document for George Washington University
legal and Institutional Analysis of the Nolse Control
Act of 1972.

DRAFT: ‘“Impact Characterization” Report of Task
Group 3 of the Adrcraft/Airport Noise Study, 10 May 1973.

DRAFT: "Report on Alxeraft Noise Source Technology
for Enviromentsl Protection Agency Adrcraft/Adrport
Noise Report Study," EPA Task Group 4, 5 May 1973.

IRAFT: "Report on Noise Regulatory Actionon by the
Federal Aviotion Admdnistration for Eoviromiental
Protection Agency Alrcraft/Alrport Noise Report Study,"
EPA Task Group 5, 5 May 1973.

DRAFT: "Section VII. Bibliography and References
for Taslk Group 4 Draft Report and Task Group 5 Draft
Report," EPA Aircraft/Airport Noise Report Study, 5
May 1973.

"Phe Econamic Impact of Noise,' NTID 300.1h4, U.S.
Enviropmental Protection Agency, 31 December 1971

Jds Cs Schettino, Itr: Reply to Mr. Jerry Scaffetta's
letter of 15 March 1973, EPA, Undated

A, Meyer, Jr., Ltr: to FAA "EPA Coments ANFRM 733,
Civil Alrplane Fleet Noise (FNL) Requirements,” EPA,

2 Fﬂbm 1973.

B, imin-Arpala, "Relevant Data on Starrett City Develop-
ment Project, Brooklyn, New York," Submitted bo:Task
Group 5 on 16 May 1973, G.W.U., 18 April 1973.

P.P, Back, "Information Erief on Relationships and Data
Requirements for Amalysis of Adreraft Source Noisme
Abatement Options," EPA, 11 April 1973.

R. L. Randall, "Information Brief on the U. S. Supreme
Court's Decision in the Burbau. wa.z2," EPA,

31 May 1973.
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"Legal and Institutional Analysis of Aircraft and
Airport Noise and Apportionment of Authority Between
Federal, State and Local Governments", NTID 73.2,
Environmental Protection Agency, July 1973.

"Operations Analysis Ineluding Monitoring, Enforcement,
Safety, and Cost'' NTID 73.3, Environmental Protection
Agency, July 1973.

"Impact Characterization of Noise Including Implications
of Tdentifying and Achieving Levels of Cumulative

Noise Exposure! NTID 73.4, Environmental Protection
Agency, July 1973.

"Noise Source Abatement Technology and Cost Analysis
Including Retrofitting" NTID 73.5, Environmental
Protection Agency, July 1973,

“Review and Analysis of Present and Planned FAA Noige
Regulatory Actions and Their Consequences Regarding
Aireraft and Airport Operations' NTID 73.6,
Environmental Protection Agency, July 1973.

"Military Aircraft and Airport Neise and Opportunities
for Reducticn Without Inhibition of Military Missions'!
NTID ?73.7, Environmental Protection Agency, July 1973.

"Report to Congress on Aireraft/Airport Noise'' Report
of the Administrator of the Environmental Protection
Agency in Compliance with the Noise Control Aet of 1972,
Public Law 92-574" NRC 73.1, Enviromnmental Protection
Agency, July 1973,

Larry A Ronk, "Information Brief on Land Use Costs to
Provide Neise Impact Protection at Various Noise
Exposure Levels for Various Retrofit Options"
Environmental Protection Agency, 15 June 1973.

Randall L. Hurlburt, "Informaticn Brief on Noige
Problems at 19 Large Hub Airports', Environmental
Protection Agency, 30 June 1973.

W. C. Sperry & D. C. Gray; "Information Brief on
Project Reports" EPA, 19 July 1973.

Randall L. Hurlburt: "Information Brief on Night
Operations at Airports', EPA, 19 July 1973.
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tPublic Health and Welfare Criteria for Noise"
NCD 73.1, Environmental Protection Agency,

27 July 1973.
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EIBLYOGRAPHIC CITATION

“"Aircraft Noise Reduction Technology," A Pre-
liminary NASA Report to the Envirommentsl Pro-
tection Agency for the Aircraft/Airport Noise
Study," W. H. Roudebush, 28 February 1973.

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

"NASA REFAN Program" Presented to Task Group 4 of
A/A Noise Report Study by J.J. Kramer, 28 Feb'73.

C. Ciepluch, "Visuals Presented by Carl Ciepluch,
NASA's Quiet Engine Program,” 21 Mar'73.

"Viewgraphs for Reviev of NASA Quiet Engine
Program" Presented to EPA/ONAC Aircraft/Adrport
Noise Report Study Task Group 4, Meeting No.3,
21 March 1973.

"Adireraft Noise Reduction Technology," Presented
to the EPA for the Alreraft/Airport Noise Study,
NASA, 30 March 1973.

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

"Human Reoponse to Hoise-Publications and Presen-
tation," Acoustics Eranch, Langley Research Center,
RASA, 15 Dee. 1972.

"Statement of R. P, Jackson, Associnte Administrator
for Aeronautics and Space Technology, NASA before
the Subcommittee on Aeronautics and Space Technology,
Cammittee on Sciences and Astronsubtics, House of
Representatives," April 1973.

F. B. Metzger, et al, "Analytical Parametric Investvi-
gation Of Iow’Preasm’:e Ratio Fan Nolse," NASA CR-2188,

Mareh 1973.
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BIBLIOGRAPHIC CITATION

"Statement of Roy P. Jackson, Associate Adm. for
Aeronautics and Space Technology, NASA before the
Committee on Aeronautics and Space Science,' United
States Senate, April 1973.

M. H. Waters et al. '"Shrouded Fan Propulsors for
Light Adrcraft, SAE Busineas Adreraft Meeting, Wichita,

3-6 April 1973.

B. J. Clark, Ltr. with Enclosure; "FAR 36 and CTOL
Engine Noise Levels Extrapolated to 500 - Foot
Sideline for 150,000-Pound G. W. Aircraft', NASA
Lewis Research Center, 23 May 1973.

J. J. Kramer; Ltr. with Enclosures, "Data Related to
Refan Program and Fleet Sizes', NASA Hqsa., 24 May 1973.
W. H, Roudebush, Ltr. "Task Group 4 Draft Report,
Alrcraft Noise Source Technology,' NASA, 15 May 1973.

W. H, Roudebush, Ltr. "Task Group 5 Draft Report,
Envriommental Nolse Regulatory Aections by the FAA,"
NASA, 15 May 1973.

William H. Roudebush, Ltr with Enclesnres: VYComments
On and Corrections to the Task Group & Draft Report!,

NASA, 28 June 1973.

R-11.2

EERVIN

Lot b s g 4 it B



e 0

MASTER
FILE

106

183

189

223

225

249

250

253

FEDERAL GOVERNMENT- U.S5. Mlsc. & Foreign
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"Status of the Faderal Aircrat't Noise Alleviation
Program as of July 1, 1967 and Recommendation for
Updating and Improving the Program,” Report of the

Program Evaluation and Development Cammittee (PEDC),

1 July 1967.

M. R. Segal, "Aircraft Noise: The Retrofitting
Approach," 72-78 SP, Congressional Regearch
Service, Library of Congresa, 28 March 1972.

J. H. Ogonji, S. Loo, "Nolse Effects and Problems
of Comtrol; Selected, Annotated References 1966-
1972, " Congressional Research Service, Library
of Congress, 15 Jan. 1973.

8. N. Goldstein, "Environmental Noise Quality-
A Proposed Standard end Index," The Mitre Corp.
for the Council on Environmental Quality, Mar 'Tl.

J. V., Tunney, Ltr: "Concern Over EPA Effort under
Hioise Control Act of 1972 and Interest in Public
Hearings," U.S. Senate, 14 February 1973.

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

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

Fifth Alr Navigation Conference, International Civil

Aviation Organization, Montreal, Canadsa, Novembers
December 1967.
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"Action Against Adreraft Noise: Progress Report 1973,"
A Department of Trade and Industry Publication, 1973.

"Alreraft Noise Impact ~ Planning Guidelines Ffor 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
August 1958.

"Ttle IV - Noise Pollution of the Clean Air Act
(Public Law 91-604).

"Social and Economic Impact of Aircraft Noise,"
OECE, 13 April 1973.

C. W. Graves, Ltr; Review and Position on Task Group 5
Report, Assistant Secretary for Community Planning
and Management, Department of Housing and Urban
Development, 1 June 1973,

Clifford W. Graves, Ltr. with Enclosure "HUD Comments
on Recommendations on the EPA Task Force on Aircraft/
Airport Noise Problems", Dept. of Housing and Urban
Development, 29 June 1973.

"Noise Assessment Guidelines; Technical Background”,
Report No. TE/NA 172, Dept. of Housing and Urban
Development, 1972.

"Wiews of the Departmenﬁ of Commerce Concerning EPA's
Aircraft/Airport Noise Report Study', General Counsel
of the Department of Commerce, 19 July 1973.
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K. D. Kryter, Ltr: "Participation in Aircraft/
Airport Noise Report Study,” Acoustical Soclety
of America, 12 February 1973.

W. W. lang, Itr: ‘"Participation in Aircraft/
Adrport Noise Report Study," Institute of Noise
Control Engloneering, No Date.

J. A. Nammock, ILtr: "State Laws as Related to
Land Use Control,” National Associaetion of State
Aviation Officials, 16 March 1973.

L. P. Bedore, Ltr: "NBAA Noise Abatement Programs,"”
National Business Adircraft Assoclation, Ine.,
26 March 1973.

C. P. Miller; Itr: "Statement on Proposed Nolse
Standards for Propeller-Driven Aircraft,” AOPA,

29 March 1973.

L. P. Bedore, Ltr.: 'Recommended Changes toc NBAA
Noise Abatement Progrom,'" Mational Businesa Aircraft

Assoe., Inc., 10 Nov. 1972.

K. G, Harr,, Ltr: !To FAA(McKee ), with "Aercspace
Industriea Report on Aircraft Nolse Certification,”
5 December 1967.

W. A. Jenson, "ATA Flight Operations Committee Re-
camnended Takeoff Procedures~Effective Date: 1 Aug.
1972," Operations Memorsndum Ho. 72-64, Air Transport
Aggociation of America, 12 June 1972.

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

R, G, Flynn: ILtr. with Attochments "Comments on Draft
Report of Task OGroup 2," 11 May 1973.

Report of the Third Meeting of the Committee on Airr::raft
Noise (CAN), Montreal, 5 to 23 March 1973, International
Civil Aviation Organization (ICAQ), 23 March 1973.

L. Bedore, Memo: 'Definition of General Aviation,'

NBAA, 17 May 1973.
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"Retrofit Costs," Campiled by Allen Dallas, ATA
31 March 1973.

W. B. Becker, "In the Matter of Noise Standards,
Alrcraft Type Certificetion; Docket No. 9337,
Notice 6£9-1," ATA, L June 1969.

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

"Compllation of ATA's Original Responses to
VYarious Noise Regulation Proposals,” Caome

piled by A. Dallas, Presented to Aircraft/Airport
Noise Report Study, Task Group 5, 5 April 1973.

C. F. VonKann, "Statement before the Senate
Aviation Subcommittee on Aireraft Noise, Los
Angeles,™ ATA, 30 March 1973.

"Standard Method of Estimatinz Comparative Direct
Operating Costs of Turbine Powered Transport
Adrplanes,” Alr Transport Association of America,

Dec. 1967.

R. R. Shaw, ILtr: "Declining Invitation to Particl-
pate in Adrcraft/Airport Noise Study Task Force,”
Inte_rnn.tiona.l Air Transport Asaociation, 10 April '73.

G. Frama, "Velue of Aviation Activity,' Prepared for
the Alr Transport Acssociation by Data Resources,

Inc., January 1973.

"Comments on Aviation Cost Allocation Study
Working Paper No.4k-An Airport and Airway System
Cost Base: FAA,DOD,NASA and DOP-OST," ATA Staff,
Undated.

"ATA Commento on Public Benefits Portion of
Aviation Cost Allocation Study, Working Paper
#9, Benefito," ATA Staff, Undated.

Working Papers from the Third Meeting of the
Committee on Aircraft Noise (CAN), Montreal,

5 to 23 March 1973, International Civil Aviation
Organization (ICAO), 23 March 1973.

Roger G. Flynn, Ltr. with 3 encleosures: '"Principal
Positions Related to Task Group 5 Report dated
1 June 1973", Air Transport Association, 2 July '73.
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"Noise Retrofit - Existing Alrplones Powered
by JT3D and JI§D Engines," ATA Staff Study,
March 1972.

C. F. VonXann, Ltr: "Reeponse to Docket No.
12534: Notice No. 73-3," Air Transport
Aapociation, 2 March 1973.

L. Bedore, Memo: "Definition of General Avisation,"
KBAA, 17 Mav 1573.

"Aireraft Noise Research Needs", AIR No. 1079,
Society of Automotive Engineers, Inc., May 1972.

"Egtimnted Number of Jet (Non-Propekler) Adr-
eraft in the Scheduled U. 8. Airplane Fleet
{ATA Members) as of 30 June 1972, ATA, 1 Sept '72,

"The Magnitude and Ecopamic Impact or Ueneral
.Aviation, 1968-1980," A Report Prepaxred for the
Gepneral Aviation Manufacturers' Association (GAMA)
by R. Dixon Speas Aspoclates, February 1970.

"NPRM 69-1, Economic Impact Study," Adrplanc
Poerformace and Opersting Econcmics, Vol. I, "
ATA/ATA, May 1969.

"NFRM 69-1, Economic Impact Study, Adrline
System Econamic Impact, Vol. II," ATA/ATA,
May 196€3.

"NFRM 69-1, Economic Impact Study, Rxhibit II,
legel Considerations," ATA/ATA, May 1969.

"NPRM £9-1, Bconcmic Iumpact Study, Exhibit III,
Detall Comments on Proposed Nolse Standards;
Atreraft Type Certification,” AIA/ATA, May 1369.

G. I. Martin, Ltr. '"Concern Cver Conduct of

EPA Aircraft/Airport Noise Study" Aerospace
Industries Association of America, Inc., 25 May 1973.
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399 J. Denald Reilly, Ltr with Enclosure: ‘''Comments
en Task Group IV and V Draft Reports', Airport
Operators Council International, Inc, 2 July 1973.

A. t;f. Dallas, Ltr. "Principal Positions Related
to Task Group % Report dated 1 June 1973",
Air Transport Association, 2 July 1973.

4op

b4 "General Aviation Manufacturers Association
Comments on the Draft Report on Noise Source
Abatement Technology and Cost Analysis Including
Retrofitting for Environmental Protection Agency
Aircraft/Airport Noise Report Study-Task Group "
General Aviation Manufacturers Association
(GAMA), 20 June 1973.

415 "General Aviation Manufacturers Associaticn
Comments on the Draft Report on Review and Analvsis
of Present and Planned FAA Woige Regulatory Actions
and Their Consequences Regaraing Aircraft and
Airport Operations for EPA-Ta=k Group 5"

General Aviation Manufacturers Association
{GAMA}, 20 June 1973.

416 Gene I. Martin, Ltr. with Enclosure, "Comments on
the Conduct of the Aircraft/Airport Noise Study",
Aerospace Industries Association of America, Inc.,

2 July 1973.

L20 Clifton F. von Kann, Ltr. "Expression of ATA's
Interest in EPA's Aircraft/Airport Noise Studies",
Air Transport Association, 3 July 1973.

437 "Statement of William B. Becker, Assistant Vice
President for Operations, Air Transport Asscciation
at the Environmental Protection Agency Conference,
June 21, 1973" ATA, 29 June 1973, '

448 "Pogltions on the Issues Contained in the Report on
Review and Analysis of Present and Planned FAA Noise
Regulatory Actions and Their Consequences Regarding
Aircraft and Airport Operations' Submitted to the
Environmental Protection Agency by the General
Aviation Manufacturers Association, 20 June 1973.
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the Environmental Protection Agency by the General
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TITLE IDERTIF.
Control & Abatement of PL 90411

Adreraft Noise & Sonilc

Boom

Noise Standsrds: Alrcraft FAR PART 36
Type Certification

Uivil Alrcraft Sonic Boom NPRM T0-16
€ivil Supersonie Alreraftt ANFRM T0-33
Noise Type Certification

Standards

Civil Afrplane Noine Re~ ANFRM 70-44

duction Retrofit Require-
ments

Koioe Type Certification & NPRM 71-26
Acscustical Change Approvals

ATA Tlight Operations Cum-  ATA ops.
nittee Recommended Takeoff Memo. 72-64
Procedures

Newly Produced Adrplanes of NFRM 72-19
Older Type Deolgns

Three Point Measurement Con- Information
cept For STOL Noise Certi-  Brief
fication

Civil Adircrart Fleet Nofoe IDraft NPRM
Ievel (FNL) & Retrofit Re-
quirenents

Amendnent To Federal Aviation Project
Regulations To Provide For A Report
Taxeoff Noisec Comtrol Operat-

ing Bule

@ivil Alrplane Fleet Noioe ANFRM 73-3
(FEL) Requirements

Propeller Driven Adrcraft Project

Noise Type Certification Repart
Standarde
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Noige Certification Rule Project
for Quiet Short Haul Report

Part 91: General Operat- Part 91
ing and Flight Ruies; Civil
Aircraft Sonic Doom

Criteria for Implementation Final Draft
of Jet Noige Abatement Take-~ Advisory

off Profile Circular
Nolse Standards: NERM 69-1
Areraft Type Certification
Federal Aviation Act PL 85726
of 1958
Notional Environmental FL 91-190

Policy Act of 1969

Noise Pollution and Abate~ Title IV
ment Act of 1970 PL 91-60%

Noise Control Act of 1972  PL 92-5Th

Codee of Federal Regulations,
Aeronautica and Space, Parts
1 to 59, 60 to 199, 200~ ,
Reviged

Asronnutical Status ond Related
Materials Civil Acronautice Board,
Revised

"Mrport and Alrwoy Development Act of

1970 and AMdrport and Adrway Revemue Act
of 1970,"
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“Pitle 4: Subchapter 6: Noise Standards,”
Department of Aeronautics, State of Cali-
fornia.

"Section 21666.5: Construction; Application;
Duration, " Public thilities Code, State of
California.

"Preamble: The City of Bew York Noise Control
Code (local law 57)," 12 October 1972.

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

27 February 1973.

Press Release: Related to Resttictions of Use
ot Oakland International Airport, 9 March 1973.

California laws Relsting to Aeronautics, Calif.
Department of Aeronmautics, Rev, 2 (6a72).

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

R. T. Weoton, "Congresoional Intent: Re. Sec.ion
7(b) of the Noise Control Act of 1972; Compari-
gon of Criteria Egthdblished in the 1968 and 1972
Acts for the Pramlgation of Federal Alrcraft
Noise Regulations," March 1973.

C. Gaulding, R. 7. Weoston, "Comments on the
ARFRM on FAHL, Docket No. 12534, Notice Fo. 73-3,"
Commomvealth of Pennsylvania, 27 Februery 1973.

‘Regolution Related to ANPRM oa FNL, Docket No.
12534, Notice 73~3," City of Loo Angeles, 27

February 1973.
"A Report of the Ad Hoc Committee Studying the
Impact of Aircraft Noise from Dulles International

Airport on Fairfax County,' Dept. of County
Development, Fairfax County, Va., Feb 1972.
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R. H. Quinn, 'Comments Re: Proposed Fleet Noise
Requirements for Civil Airplanes (14 CFR 121),"
Department of the Attorney General, Mass.,

2 March 1973.

R. Hurlburt, "A Complete Analysis of the Costs and
Benefits of a Quiet Engine Retrofit Program,"”
City of Inglewood, 15 January 1971.

A. H. Colman, "Aircraft Noise Abatement Alternatives,"
City of Inglewood, September 1971.

"Testimony of Mayor Me - Megell, Inglewcod,
California,' Presented vo the Aviation Subcommittee
of the United States Senate Commerce Committee,

30 March 19753.

"Resolution No. 7467- A Five Point Plan for Airport
Noise Abatement,'" Board of Airport Commissions,
Los Angeles International Airport, 20 Dec. 1972.

"Supporting Information for the Adopted Noise
Regulations for California Airports," Final

Report to the California Department of Aeronzutics,
Report No. WOR 70~3(R), Wyle Laboratories, 29 Jan '71.

Jdohn 5. Moore, Ltr: ‘‘Comments on Aircraft/Airport
Neige Study Task Force", Illinois Environmental
Protection Agency, 20 June 1973.

B. J. Lockheed, Ltr: "Comments on Chapter 3:
Operations Analysis Task Group 2," City of
Los Angeles, Dept. of Airports, 8 May 1973.

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

M. §. Spelman, Ltr. "Comments on Fossible Aircraft Jet
Fngine Noise Research," Malcolm S. Spelman Associates,
Aviation Consultants to Nassau County, N.¥., & May '73.

™. e wigmoid, Lur. *'Participation in EPA Task Force",
Department of Environmental Conservation, State of
New York, 25 April 1973.
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John S. Moore; ''Position Statement for Illinois
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July 1973.
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APPENDIX A

POSITION PAPERS
or

TASK GROUP MEMBERS

Note: Throughout the development of this report, and especially during
the review of the two published drafts, the chairman and staff continually
solicited two types of informeation from the task group memberships. First,
written comments and critiques, as well as additional data, were requested
of all and submitted by most active participants, This information has been
helpful in the refinement of this final report. All of the submissions, com-
ments and eritiques are contained in the list of references and bibllography,
and a copy of each is preserved and maintained, available to the public, in
the task group master file, Second, position papers in which the members,
representing their various intereats, would state their position relative to
the issues, independent of the conclusions and recommendations stated in
this report, were solicited, Those position papers are included in this
appendix.
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AEROSPACE INDUSTRIES ASSUTIATION OF AMERICA. INC.

1725 DE SALFS STREET, W, WASHINGTON, L 0. 22036 111, 337.2315

July 2, 1973

Dr. Alvin F. Meyer

Deputy Assistant Administrator for
Noilse Control Program

Environmental Protection Agency

1921 Jefferson Davis Highway

Room 1115

Arlington, Vivginia 20460

Dear Dr. Heyer:

At the invitation of the Administrator, Enviromuental Protection
Agency, several AIA membor companies participated in your Aireraft/
Airport Noise Study. A study task force, divided into six study
groups, has assisted in developing respective parts of the report
required by the Noise Control Act of 1972. Because of the pace
of task group activities and broad scope of information and data
being assembled, it was not possible for AIA to develop and submit

positions as the study progressed.

We are deeply concerned over the conduct of the study and
desire to provide the following comments on this matter:

a. The total subject of aircraft noise control, including
standards, retrofit or phaseout of existing aircraft,
cumulative noise exposure, coperating procedures and
definition of health and welfare is exceedingly complex
and involvad. We are concerned that the five month
period available did not allow sufficient time for EPA
to assemble a team, let contracts, and accomplish the
work necessary to complete the study in a entirely
satisfactory manner. Furthermore, this short time made
it impossible for the task group members'to adequately
analyze the findings of the contractors or comment
on the work to date in any detail,

b, Because of the diverse backgrounds, expertise and
interests of the task group members, little attempt
was made to determine consensus or majority opinions on
the multitude of questions discussed in the meetings.
Many of the conclusions and recommendations developed
by Task Group Chairmen were in fact not even covered in
the meetings. Consequently, the final reports should
not be represented as the conclusions and recommendations

of the task groups. They are, more recalistically, the
opinions and indiwvidual views of the Task Group Chairmen

A-~1
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Dr. Alvin F. Meyer -2~ July 2, 1973

which In some important instances do nov velliect  the
arguments and facts presented by tue meweers.

c. The AIA supports efforts te review the existing noise
standards for new alrcraft designs and to strengthen
them. The successful introduction of resulting quieten
aircraft into the fleet is critically dependent on
Federal action to insure that these alrcraft once
certificated as complying with the applicable standards
shall have the right to opcrate at all airports, where
they meet alrworthiness requirements. It is essential
that airport operators be preempted from prescribing
restrictions which would prevent such certificated
aireraft from operating at their airports. The
necessity for federal preemptions does not conflict
with the use of noise abatement operating procedures,
Howaver, it is essential that the operational
procedures and required aircraft equipment be FAA
prescribed for reasons of safety of operation, pilot
training and equipment interchangeability. Any
other course which permits individual airport
authorities to specify unique requirements will
lead to chaeos and will be counterproductive to
the intent of Public Law 92-~574.

d. In general, we find that the cost analysis approach
taken by EPA was inadequate. For example, the cost
analysis.on curfews would suggest that night time
curfews offer a very efficient means of reducing
noise exposure areas on per dellar cost bhasis,

In fact, the adverse economic impact resulting from
disTruption to overseas travel and from alrcraft being
other than where needed for the following day's

flights would be severe and was not properly considered,
Another example is in the case of land use studies

where more factual data is needed in place of
oversimplified extrapolations. We are convinced

that the economic analyses must be completely re-
examined before any meaningful conclusions can be

drawn .

e. While AIA is not in a position to disagree with the
general approach taken te rate noilse exposure using
the dBA unit, we strongly question the selection of
the specific values of 80 for hearing damage and 60
as the ultimate goal for annoyance or disturbance
criteria in the Ly, scale. The data presented does
not adequately substantiate che selcetion of these
levels. The implication and impact of these limits
is far reaching. Such limits require substantiation
prior to their selection.
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Dr. Alvin F. Meyer ~3- July 2, 1973

f. The FAA noise regusaco., actions recommended by the
Task Group Chairmen contail;. a number of elements with
which AIA is not in agreem nt. These disagreements
will be discussed at the time issue of subsequent
regulatory notices.

The AIA recognizes the extent of the nolse problem and the
need for progress in alleviating it: impact on the environment,
We agree that regulaticns and procedures relating to operations
and compatible land use are necessary to assist in reducing noise
exposure. We also agree with the nced for continued research to
reduce nolse at the source and provide operating procedures to
reduce noise exposure for airport ncighbors. We concur with the
need to provlide financing for research, equipment-development,
implementation of noise control measures, and land acquisition.

In closing, we do want to commend the EPA Task Group Chairmen
for their diligent efforts under difficult circumstances. We
urge your consideration of our concerns discussed above.

This letter revises AJA letter of May 25, 1973 to you.
it is submitted in request to your appeal at the EPA hearings
on June 20, 1973 at the Department of Commerce Auditorium,
Washingten, D. C. for all previous submittals made to EPA on
the study subject be reviewed and revised not later than
July 2, 1973, As reflected in our statement at the hearing on
June 20, 1973, it is requested that this statement be included

in the record of all study groups.
Very truly yours,
AEROSPACE TECHNICAL COUNCIL
/¢?7 cﬁ?;:l 4g;ﬁ2:;Ja//
"?ﬁﬁﬁkfgiﬂartlﬁ/y,

Assoclate Director
Civil Aircraft Technical Requirements

GIM:ssf

cc: John Schettino - EPA
EPA Task Group Chairmen (6)
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AQCI POSITION ON THE REPORT OF EPA TASK GROUP NO. 5

fask Group No. 5 was directed to examine existing FAR's
which affect aircraft noise and to make recommendations con-
cerning their adequacy as well as proposing new regulations.

In the process of performing this function, it became appar-

ent that the direction which the final report would take had

for all practical purposes been established before the very
first meeting. It can only be suggested that EPA had a par-
ticular "game plan" which it intended to tzke, and the functien
of the Task Group would be to provide such data as would sub-
stantiate it., Opposing views were heard courteously, but it

was made clear that the EPA staff and its paid consultant

were the only ones with the responsibility to write the report.
Consensus was not only not required but no votes were ever taken.

The basic recommendation eof the report of Task Group No. 5
consists 6f acknowledging that noise reduction should be accom-
plished by‘three elements of the aviation system: the FAA, the
airplane operator and the airport operator,

The FAA, it was recommended, should issue regulations which
require the retrofitting of existing noisy aircraft. Airplane
operators would, by operational procedures, further reduce noise
levels employing such means as thrust cutback, two-segment ap-

proaches, turns, flap management and so on. The airport operator

would then be faced with the problem of ensuring that those individ-

uals who had not received sufficient relief as a result of tech-
nological and operational changes would either be compensated

A-4
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-2-
for tineir property by purchase or condemnation or, in the
event this was impractical or financially infeasible, equiva-
lent noise reductions would be instituted by the airport
operator at the airport level., He would, for exaﬁple, limit
numbers of operatiohs, establish curfews and discriminate in
his landing fee structure.

The Task Group 5 report went on to assert that adminis:
tratively EPA would determine the maximum permissible level
to which individuals in the community should be exposed so that
contours around the airport might be drawn within which resi-
dential life would eventually be prohibited.

All attempts to convince the EPA staff that the power of
the airport operator was limited and it was politically and
socially impractical to condemn residential property on which
people resided, were to no avail. It was also pointed out that
recommendations for rezoning of property from residential to
commercial were equally either outside the authority of the air-
port operator or were probably unconstitutional.

At least, however, the report does indicate that aircraft
technology for noise reductions is available and operational
procedures, which reduce noise, should be implemented.

What is, however, unclear is whether in the event the FAA
should find it "economically unreasonable'" to require retrofit,
the airport operator would then be faced with the requirement
to "steri..ze' the huge, noise-affected area that would result.
Evidently, "economic unreasonableness', in the eyes of EPA only

applies to the airlines and not to the airport operator.

A-5
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The report criticizes FAA's Draft Order of August 1972
on the "Aircraft Sound Description System'”, concluding that
the concept is based on two false premises -- the use of a
linear rather than logarithmic relationship for number of

operations and the assumption of an arbitrary constant dura-

tion time.

As a matter of record, some members of AOCI have endorsed
the ASDS concept. One airport board has adopted a resolution

urging its early adoption, and ancother has used it in an Envi-

ronmental Impact Statement.

Airport Noise Certification

The authority of FAA to certificate an airport for noise
does not imply that there are no limitations upon this author-
ity. Although, for example, pilots are licensed, it would
exceed the intent of FAA's licensing authority if the pilot

were required to f£ly noise abatement procedures as a condition

for licensing or renewal. An airport might, if it were cer-
tificated, be required to specify the location of maintenance
run-up areas to prevent intrusion upon the adjacent community,

or construct devices, if such were feasible, to shield the

community from ground noise. However, to require the imposition

of curfews or to limit the number and type of runway operations

goes beyond the intent of rule and is probably unconstitutional

under Burbank.
Until retrofit is accomplished, noise certification serves

no purpose in that the extent of any noise contour can only be

determined hv actual measurement and an accurate determination
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-4 -
of the number and types of airplanes by runway. Consequently,
the airport would play a passive role for six or seven years
until aircraft are retrofitted. If would be more appropriate
to wait until the airlines have done their part.

Additionally, the restrictions which EPA envisions the
airport operator would impose upon the airlines, after certi-
fication, are probably illegal under Burbank.

Finally, the airport would merely transmit FAA directives
to the airlines and act as an intermediary. Certification with-

out authority is a burden and is unnecessary.

‘.
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Telegrams: Driralr Weybridge Telex Cablegrams: Britalr Weybridge

British Aircraft Corporation Limited

COMMERCIAL AIRCRAFT DIVISION
BROOKLANDS ROAD WEYDBRIDGE SURREY
Telephonz  Weybridge 45522
Telex : 27111

Mr. William C. Sperry,

Chairman (Task Group 4 and 5),

Aircrafr/Airport Noise Report Group, 17th May 1973
Environmental Protection Agency Ref: MGW/css/127

Regulation of Concorde Noise

Dear Sir:

You informed the Concorde Manufacturers on May 1l6th
1973 that the Environmental Protection Agency would
welcome the receipt of a statement relating to Congcorde
Noise for consideration by the Task Groups of which you
are Chailrman, and you further stated that such a statement
would be referred to in the onward reporting by these
Task Groups if received in due time,

In consequence, we enclose herewith a 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 Project Director

British Aircraft Corporation (CAD)
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Telegrams: Britair Weybridge Telex Cablegrams: Britair Weybridge

British Aircraft Corporation Limited

COMMERCIAL ATRCRAFT TIIVISION
BROCKLANDS ROAD WREYBRIDGE SURREY

Tel. Eatn,
our Ret. MGW/css/126 Telephone Weybridge 45522
Your Ref. Telex : 27111

May 17, 1973

Recommendation of the Concorde Manufacturers
to the Environmental Protection Agency
Related to the Regulation of Concorde Noise

The four companies 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, believe 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 wital and
new impetus te the future development o¢f the air transport

industry.

Whilst the challenge of providing such a revelution in
air transportation was recognized as requiring 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
acute need not to worsen the airport environment. In con-
sequence, from the inception of the programme, noise control
has been a key objective.

A series of detailed reports entitled "Concorde Airport
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 noise levels
at entry into 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 combination with a
small span, sleader wing configuration, these objectives will

A-9
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be achieved by the use of completely novel silencing means
in the nozzle technology and in the engine aerodynamics and
control systems. The development of these silencing means
has required the deployment of a very significant propertion
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 achieve
nolse parity with the contemporary straight jet and low by-
pass fan jet long-range subsonic aireraft, they cannot, using
currently available technology, match the noise performance
of the latest high by-pass engined subsonic aircraft. The
requirements for supersonic flight are such that it is 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 will 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 noilse 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

Alrcraft Noise (CAN 3) recommendation.
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Mr, M. G. Wilde Dr. P. 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'ETUDL:
INDUSTRIELLE AEROSPATIALE ET DE CONSTRUCTION DE

MOTEURS D'AVIATION

Ref. 1 - Concorde Airport Nolse and Silencing Programme,
(DO/JAR/1LG/8904), October 1972,

Ref. 2 - Annex 1, Test Facilitiles, (DO/JAH/DW/8964),
October, 1972.

Ref. 3 ~ Annex 2, Manufacturers Further Studies of Noise
Reduction, (DO/JAH/1LG/9198), 20th February 1973.

Ref. 4 ~ Annex 3, The Economic Aspects of Silencing Concorde,
(DO/JAH/13/9239), January 1973.
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T ETEINEF coMVERCIAL AIRPLANE COMPANY

P.Q, Box 3707 Scattle, Washington 98124

June 29, 1973
6-7270~1-445

Mr. William C. Sperry

Office of Noise Abatement and Contxol
Environmental Protection Agency
Washington, D, C. 20460

Subject: Boeing Commercial Airplane Company Position on Task Group 5,
"Review and Analysis of Present and Planned FAA Noise
Regulatory Actions and Their Consequences Regarding Aircraft
and Airport Operations"

Referencas: 1) Boeing Letter 6-7270-1-442, V, L. Blumenthal to
R. L. Hurlburt,

2) Boeing Letter 6-7270-1-443, V, L, Blumenthal to i
H. E, von Gierke,

3) Boeing Lettexr 6~7270-1-444, V, L. Blumenthal to
W. C. Sperry,

Dear Mz, Sperry:

In response to the request made by Mr. John Schettino in his letter of June 25, 1973,
the Boeing Commercinl Airplane Company wishes to include only this lettar in the
£inal report of Task Group 5. References 1, 2, and 3 contain our position latters
£or Task Groups 2, 3, and 4.

In gome of the Task Group draft reports it clearly states that the conclusions and
recommendations are the responsibility of the chairman, Wae endorse this position
and agree with it completely as baing the only reasonable and £air manner in which
such reports could be written, Because of the variety of opinions espoused in the
Gxoup discussions, and because generally no farmal attempt was made to obtain a
consensus, we would suggest that any inference of unanimity of opinion be
axpurgated.

Tha Boeing Company recognizes the need for offective control and reduction of
aircraft noise emissions, as evidenced by our own 15 yoar-iong research and deve'op-
ment programs aimed at producing quiater alreraft. We support these actions

A DIVISION OF THE BOEING COMPANY
A-11
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Mr. William C. Spexry 6-7270~1-445

which would result in meaningful subjective noise reductions for affected
communities, However, we also recognize that the vitality of our national air
trangportation system provides substantial benefits, both tangible and intangible,
to the entire country, local cornmunities, and indeed even to those nearby residents
most exposed to aircraft noise, Consequently, any noise regulatory scheme must
be carefully structured to avoid impairing the national framework of air commexce,

Further, particular noise control repulations will be viable only if they equitably
balance the interests of all affected parties and allocate the burdens, both finan-
cial and functional, ameng all groups. A combination of available noise control
methods seems most likely to accomplish this goal, The degree to which any
particular option is utilized must be founded on a comprehensive cost/benefit
analysis designed to ascertain the most efficient combinations.

Boeing now has configurations that comply with FAR Parxt 36 Appendix C noise levels
for all production models, Costs and schedule availability for these options are in
reference 3. Retrofit with these options is not recommended, however, unless it
can be shown that significant benefit to the community will result, Currantly
there is no clear justification for retrofitting those aircraft that are already close

to FAR-36 noise levels.

The following comments reflect our thoughts on the major items discussed in the
repoxrt:

1) The Beeing Company believes that the control of aireraft noise is best
accompiished on a nation-wide basis, We believe that local authorities
should be able to control aircraft noise emissions only by techniques
which clearly do not disrupt or impede the fxee flow of air commerce,
We therefore recommend that Federal guidelines fox local noise contxol
be aestablished in order to preserve the viability of our national air
tranaportation system,

2) We recommend accelerated government funding of noise source
reduction research and development programs, Such programs are
sssential if gource control technology is to prograss beyond its
current infancy and is to contribute to future noise abatement
reduction.

A-12
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Mr. William C, Sperry 6-7270~-1-445

3)  Boeing believes it is appropriate to assess the feasibility of a 5 to 10
EPNAB reduction in the FAR 36 Appendix C aircraft noise certification
standards, provided that such a reduction is clearly applied only to

aireraft of new type design, not all new aircraft,

We have appreciated the oppoxtunity to participate in the Task Group's efforts and
we hope these comments will be helpful to you in completing the xeport to Congress.

Very truly yours,

BOEING COMMERCIAL
AIRPLANE COMPANY

NN

V. L. Blumenthal
Director, Noise and Emission
Abatement Programs

A-13
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General Aviation
Manufacturers Association

Suite 1215

1025 Connacticut Ave,, NW.
Washington, D, C. 20036
{202) 296-2848

GENERAL AVIATION MANUFACTURERS ASSOCTATION
PCSITIONS CN THE ISSUES
CONTAINED IN THE REPORT

oN

REVIEW AND ANALYSIS OF PRESENT AND PLANNED FAR NOISE
REGULATORY ACTIONS AND THEIR CUNSEQUENCES
REGARDING AIRCRAFT AND ATRPORT OPERATIONS

FOR

ENVIRQMENTAL PROTECTION AGENCY
AIRCRAFT/ATRPORT NROISE REPORT STUDY

TASK GROUP &

June 20, 1973
(Revised 7/24/73)
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The Geneval Aviaiton Manufacturers .ation has been pleased to contribute
to the work of Task Group 5. Specii.c comments on the recammendations are

as follows:

1. The proposal to expedite enactment of FAA NPRM 72-19 concerning Newly
Produced Airplanes of Older Type Design is not acceptable unless the
final rule is substantially changed with respect to the effective date
for the small turbine powered airplancs. As proposed, the rule is
econcmically unreascnable. The experditure of large sums of development
manies would not necessarily quarantee the achievement of FAR 36 noise
levels by the proposed effectivity date of July 1, 1974.

Generalized design criteria, applicable to any class of engine, which can,
with precision, be used to reduce noise levels to specified differences

of equivalent perceived noise do not exist today. Evidence of this is ample.
The govermment is currently funding a number of programs to mvest.igate

the technolodgical feasibility of several types of noise suppression. These
programs are funded simply because the detail design parametsrs are not
knowm at this time. As the precise technology to design specific sound
suppressors to requlation specified levels of equivalent perceived noise is
not available, we feel that the proposed recuirement is not technologically

achievable by July 1, 1574.

A considerahle amount of menies and work has been expended by GAMA méembers,
other industry associations, manufacturers, and the government in an
attempt to understand the causss of aircraft engine noise and its coantrol.
Most of this effort has been directed toward the T2, T3, and T4 class of
engines. Little has been directed toward the Tl class. It is now well
known that certain classes of noise attenuation devices are wave length
dependent. Hence, it is not possible to scale down attenuation

davices and technology derived from the large engines and apply them to
the small engines. More effort needs to be directed to the -"solution of
roise suppression for the Tl class of engines,

In light of the above rationale and in line with historically demonstrated
technological progress that the normal cycle for development of new engine-
airframe carbinations is approximately six years, we believe the imple-
mentation of FAR 36 standards to newly produced aireraft of older type
design should be delayed till July 1, 1975 at the earliest.

2, ‘Project Report ~ Propeller Driven Aircraft

‘The soon to k2 proposed amendrrenttom%toccverpropellerdriven
aircraft, as proposed by the FAA using the A-weighted nétwork in units
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of dBA and the single measuring point, should be retained. The changes
proposed, to measure the noise level in EPNAB and to use the measuring
points, are unsupported. The adoption of these changes will effectively
throw out the work of the noise experts from the certifying agencies in
twelve countries, who, while recognizing the shorteomings of dBA, determined
that there is no better unit of measurement for propeller driven aircraft.
Porther, these experts determined that the 1,000 feet flyover, with single
point measuring, will ensure that conmumnity noise levels are lowered.

Tha fact that test costs are lowered for all concerned (govermrent, man-
ufacturars and operators) is an added bonus.

The subject of standardization with the measurement uvnits and meagurement
points for turbojet aircraft was thoroughly discussed in ICAO and dis-
carded on the grounds that this technique is better suited to piston
engine powered aircraft, is understood by more people concerned with
noige, and is directly measurable with instruments economically available
to the broad range of airports and conmunities most likely affected by
this class of aircraft. TFurther, dBA is the standard meagsurement unit
for almost all other noigse sources and is the unit of measurement to
determine Idn measurements recarrended by Task Group 3.

It should be noted that the FAA project report, in eflect, adopts the
ICAO recammendations which will be universally applied by all countries
vwho have large populations of propeller driven general aviation aircraft.
Apprmunmtely 25 percent of the aircraft manufactured by U.S. manufacturers
. Currently, about 85 percent of the world's general aviation
fleeet is of U.S5. manufacture. It is, therefore, vital that the U.S.
noise requirements and measurement procedures remain campatible with the
requirements and procedures used by, or scon to be used by, our world
markets,
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GENERALED ELECTRIC

COMPANY
CINCINNATI, OHIQ 45215

AIRGRAIT ENGIRE GAROUP

22 May 1973

Dr. Alvin Meyer

Environmental Protection Agency
401 M Street, N, W,

Washington, D, C,

Dear Dr. Meyer:

In reference to discussions at the meetings of the EPA Aircraft/Airport
Noise Study Task Force, the views of the Aircraft 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 been effective in
stimulating noise reductions, For example, new wide-hodied
aircraft have been certified at or below Appendix C levels,

2., We gsuggest 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 regulationa which would require all newly-
produced aircraft to comply with FAR 36 at reasonable dates,
depending on the aircraft type. The suggested I'leet Noise Rule
would accomplish this, We do not favor 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 aircraft types, depending on the particular
airline operator's constraints. '

A proper Fleet Noise Rule would allow 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 noise 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 moasat airline fleets
use a mixture of twqg: three, and four engine aircraft across a-
wide range of different stage lengths and numbers of operations,

A-17



AT T e e £

e —— v ] Ry 0

Dr. Alvin Meyer

22 May 1973

Page Two

e

We suggest prormulgation of an FAA repgulation of the generic
type of the Fleet Noise Level (FNL) proposed by FAA in ANPRM
73-3, but with important modifications proposed by General
Electric, as follows:

a.

The noise measure in such a rule should 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.

Rather than the interim nature of the FNL rule of ANPRM
73-3, which would terminate in 1978, we suggest a rule
with a number of '""gates' at specified times, requiring
aircraft "on-the-average' to get half-way-down to FAR 36
by some date, down to FAR 36 by a later date, and down to
levels below FAR 36 by some still later date. The noise
levels shown on the attached figure are supgested as typical
certification levels for new aircraft in the late 1970's,
based on our views of possible noise reduction, available
technology and economic reasonableness, over the wide
range of aircraft types covered. The suggested approach
noige levels are for the flap settings used in normal
operating 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 different characteristics of these
aircraft types.

It is also suggested that FAR 36 be modified to encourage

the use of two-segment approach procedures, by specification
of an additional special reference point, such asa 3 1/2nm
approach point, and maximum allowable noise levels at this
point. If this method were used, the FAR 36 tradeoif pro-
visions should be maintained at the normal three reference

points only,

EPA has proposed airport regulations as such, The cognizant

authority for such regulations should be a Federal agency, in order
to assure that this vital and integral part of the national transportation

system is not adversely compromised by local piece-meal actions.
Therefore, 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 control and aircraft path control
regulations should separately provide final 'design requirements''

for manuwfacturers, as FAR 36 has done in the

4. An increased level of aircraft noise reduction
development is needed in the following areas:

past.

research and .

a. Development of noise technology for advanced CTOL

engine/aircraft systems which emphasize
of the economic penalties of lower noise,
cost, weight and performance losses,

reduction
i.e., lower

b. Identification of improved measures of airport community
noise annoyance for aircraft operations making noise

equal to or less than required by FAR 36,

c, 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 aircraift, which are much quieter than their predecessors.
We believe that Federal aircraft noise regulations and additional research .

and development of the types suggested above will achieve further reductions

in airport community noise exposurae.

Very truly yours,

S frebs

J. N. Krebs

attach.
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CERTIFICATICN LEVELS FOR NEW AIRCRATFTT IN THE LATE 1970's TIME PERIOD
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aw Y DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
o
%, & WASHINGTON, D. €. 20410
.b,)A)al“‘
ASSISTANT SECRETARY FOR
JUN 1 ¥73

COMMUNITY PLANNING ANDO MANAGEMENT

Mr, William C, Sperry

Chairman, Tesk Group 5

Mreraft /Airport Noise Report Study
Environmental Protection Agency
Washington, D. €. 20460

Dear Mr. Sperry:

My staff has reviewed the draft Tagk Group report on "Noise Regulatory
Actions by the Federal Aviation Administration", and believe it to
contein a good statement on the status and potential benefits of such

regulatory actions,

In terme of the substantive recommendations in Section V of the draft,

we would endorse the recommendstion that airport operators exercise their
authority to regulate aircraft operaticns to reduce noisge in residential
areas, The requirement that airport operators predict operations and
noise exposure to determine compatibility of the adjacent land uses and
then take actions to achieve a larger measure of compatibility is an
important element in the total program to reduce airport-community
conflicts, Decisions on runway alignment, airport expansion and volume
and type of airceraft use are as essential to ameliorating and preventing
noise conflicts as are the control of noise at the source and the control
and guidance of land use development the airport environs.

We would mlso support the role of the Envirormental Protectilon Agency as
the lead agency implementing the airport permit plan concept undexr the
authority of PL 02-57h, We will be happy to provide whatever assistence
we can to the EPA in this effort.

Sincerely yours,

s
Clifford W, Graves

Acting Assistant Secretary
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COMMUNITY PLANNING AND MANAGEMENT AN 78 973

Mr. John C, Schettino

Director, Alreraft/Airport Noise Study
Office of Noise Abatement and Control
Environmental Protection Agency
Washimgton, D. €. 20460

Dear Mr. Schettino:

We would like to take this opportunity to express our general satis-
faction with the work of EPA Task Force which was organized to provide
recommendations for dealing with tha aircraft/airport nolse problems.
Unfortunately, we were able to provide only limited assistance to
three of the Task Groups due to staff shorisges and other pressing
agaignments; however, I am enclosing our general observations and
position on meny of the preliminary recommendations of the Task Force,

We will continue to support the activities of the Environmental
Protection Agency in the aireraft/sirport noise program, and will be
happy to provide whatever assistance we can to the EPA in this effort.

Clifford W.
Acting Assistant Secretary

Enclosure
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Department of Housing and Urban Development
Comments on

RECOMMENDATIONS ON THE EPA TASK FORCE ON ATRCRAT'T/ATRPORT NOISE PROBLEMS

HUD's ROLE TN NOISE ABATEMENT

Tt has long been HUD's policy to encourage the creation and maintenance
of & qulet enviromment. To further this goal, HUD issued, on August 4,
1971, a policy Circular on "Noise Abatement and Control: Departmental
Policy, Implenentation Responsibilities and Standards."” This policy
was promulgated after several years of development, in an effort to ful-
f£ill the Department's mandate to "provide m decent home and a suitable
living environment for every American family", With the lssuance of this
policy, HUD stated its conviction that "oise is a major source of envi-
ronmental pollution which represents e threat to the serenity and quality
of 1ife in population centers." The policy formalized and expanded
existing FHA noise regulations which had been in effect for many years,
and drew upon the work of several other agencies and groups and on a
long standing and developing body of knowledge in the area.

The policy establishes noise exposure policies and standards to be ob-
served in the approval or disapproval of all HUD projects; it supersedes
those portions of existing program regulations and guidance documents
which have less demanding noilse exposure requirements. Further, it is
HUD's general policy to foster the creation of controls and standards
for commmity noise abatement and control by genersl purpose agencies of
State and local governments. HUD alse requires that nolse exposures and
sources of noise be given adequate consideration as an integral part of
urban environments in connection with all HUD programs which provide
financisl suppert to planning. The policy emphasizes the importance of
compatible land use planning in relation to airports, other general modes
of transportation, and other sources of high noise, and supports the use
of planning funds to explore ways of reducing environmental noise to
acceptable exposures by use of appropriate methods. Reconnalssance
studies, and, where justifilable, studies in depth for nolse control and
sbatement will be considered allowable costs.

Because HUD's noise standards are technically specific in nature, the
Department has published "Noise Assessment Guidelines", a manual to pro-
vide HUD's persomnel and the general public with a practical methodology
for preliminary evaluation of noise levels at glven project sites, An
important facet of the Department’s noise control activitiesz is & con-
tinuing program of sponsored research into various aspects of the cause
and effects of environmental noise., Typieal of these is a series of
Metropolitan Airecreft Noise Abatement Policy Studies, funded jointly by
HUD and the Department of Transportation. This work was summarized and
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extended in the form of a guideline manual, to help localities plan com-
munity growth in the vieinity of airports. The manual discusees the costs,
banefits and limitations of alternative metheds of nclse alleviation such
a5 compatible land use development, zoning, and noise attenuation measures
in building construction. Applicable to all type of alrports, it will be
used to develop procedures for dealing with a variety of local airport
noise situestions. Tt also contalns relevant information or Federal and
State programs to assist in schieving compatible airport-community de-
velopment. The manual entitled "Aireraft Nolse Impact: Plenning Guide-
lines for Local Agencies,” is now in printing by the Government Printing
Office and will be given wide distribution.

B. HUD's POSITION ON ISSUES REIATED TO THE WORK OF THE TASK FORCE

1. Cumalative Nolse Exposure

We believe that there is an urgent need to standardize a measure of nolse
exposure &5 a prerequisite to promulgeting a nationel set of nolse exposure
standards and implementing procedures. We, therefore, strongly support
the asctivities of Task Group 3. The lack of what might be called a

"perfect" index of measure is no excuse for inaction on the growing prob-

lems of noise abatement snd control. Our major concern is that any pro-
posed alreraft nolse assessment method be compatible with those now in use
by this Department in implementing the HUD nolse policy, i.e., Composite
Noise Rating (CNR) or Noise Exposure Forecast (NEF).

; We are in agreement with the long term goal of Ldn of 60 (NEF 25) recom-
g mended in the Task Group repory though we feel that further clarification
! is needed. Current HUD policy is to discourage residential development

: beyond 30 NEF (though some discretion is applied in certein cases where
noise exposures lie between NEF 30 and Lo). The NEF 30 value corresponds
roughly to an ldn of 65, Thus, the current allowable noise exposure for
HUD mseisted new residentisal construction is marginally higher than the
long term gosl recommended by the Task Group. However, we fully hope
and anticipate that the EPA, with the cooperation of other Fedcral agen-
cies and industry groups, will be successful in reducing noise uhrough
source and operational controls, so that noise reduction from Lnese activ-
: it¥es will bring current residentisl constructlon satisfying existing HUD
: criterin well within the long term objective (Ldn of 60). It is important
b to emphasize that since mew construction represents the long term estsb-
: lishment of a given land use to a particular ares, lmplementation of long
term goals requires immediate action of the type HUD has been actlvely

pursuing in the last two years.

R e
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We assume that the immediate goal of Ldn (45 NEF) of 80 is to be imple-
mented through source and operations controls, building modifications,

and where neccessary, condemnation and relocation, and is to be applied

to existing residential units., We fully support such a recommendation
providing adequate relocation resources are available at a price the dis-
placees can afford (pursuant to provisions of the Uniform Relocation Act).

We are concerned, however, that noise levels less than Ldn 80 may also
constitute risks to health resulting from sleep interference, unless
airports have stringent restrictions on night-time operations. The pro-
blem is exacerbated with windows open, as they must be in the summer
months in many areas when adequate alternative ventilation is not avail-

able.

We support recommendation concerning a standardized computer program foi
calculating cumulative noise exposure. Further, there should be a stand-
ardized definition of data input requirements and a central data center
which can generate contours of cumulative noise exposure For use by Federal,
State and local agencies in making land use decisions.

2. Airport Noise Regulation

We would endorse the recommendationsthat aiyport operators exercise their
anthority to regulate aircraft operations to reduce noise in residential :
areas. The requirement that airport operators predict operations and noise

exposure to determine compatibility of airport operations with the adjacent

land uses and then take actions to achieve a larger measure of compatibility
through reduction in the noise effective size of the alrport is an important :
element in the total program to reduce airport-community conflicts. Deci- |
sions on runway alignment, airport expansion and volume and type of aircraft i
use are as essential to amellorating and preventing noilse conflicts as are |
the control of noise at the source and the control and guidance of land use :

development in the airport envivons.
It is understood that the FAA has the authority for requiring airport cer-

tification under existing legislation. That agency should therefore be
encouraged to take the necessary action to meet the EPA compliance schedule.

3. Continuing Program for Noise Abatement

We would concur in the need for a continuing Federal Program to assist in
implementing a comprehensive national aircraft/airport noise abatement pro-
gram, We would be happy to participate in those aspects of the program which
are of interest and concern to the Department.

OTHER RELATED ISSUES

There are other problems that need to addressed to Ffurther goals of the air-
crafc/airport noise abatement program; some of these are:
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1 National Airport System Planning

A National Afrport System Plan appears Lo offer a key to the problem of
location and expansion of airperts in the Natlon, and a meaningful docu-
ment can lessen the potentially adverse impacts of such development.

The long range plen could identify the projected kinds and volume of ocper-
ations at specific classes of airports so that there would not contipue to
be the many surprises which appear to develop fairly regularly following
the creaation of an eirport or changes in operations at existing aivports.
Communities in the airport environs would then have an explicit idea of
the kinds of airport development expected and could plan accordingly.

The National Airports System Plan should have a4 rational national focus
and not be only a compilation of airport projects conceived solely by
state and local authorities.

2. Modification of Airvort and Airwav Development Act (AADA)

We believe that the AADA can be strengthened te insure a greater measure
of compatibilicy between ailrports and their surrounding areas, as follows:

a) Alrcraft noise is not specifically addressed in the law.
In view of the growing concern with environmental quality
and the impact of the airport development program, nolse
merits specific recognition. The law does not now support
the acquisition of land to be exposed to severe levels of
noisejconsideration should therefore be given to modifying
the statute to allow the acquisition of such land, by ease-
ment or fee simple, as part of the airport development pro-
ject costs. Inclusion of such a provision to cover aAxeas
of very severe noise exposure is boeth desirable and hecessary
to any meaningful solution to the noise problem.

b} The rules promulgated by the FAA for implementing the Planning
Grant Program under the AADA are not consistent with Section II
of the Act. Alrport systems planning should be an iritegral
part of multi-modal transportation planning for the metropolitan
area, and should be handled by the appropriate public comprehensive
planning agency. Environmental considerations and alrport loca-
tion should be a significant part of the systems planning process
rather than a token after-the-fact issue in airport master planning.
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POSITION STATEMENT

Itlinois Environmental Protection Agency
Division of Noise Pollution Control
Springfield, [Hinois

Subject: Environmental Protection Agency Airport/Aircraft Noise Study

In reviewing the preliminary propesed findings and recommendations for the airport/
aircraft noise study which this office received from The Counsel of State Governments
on May 24, 1973 the following comments are submitted and reflect the position of
this office.

The Ilfinois Environmental Protection Agency believes aircraft/airport noise may
be reduced by applying the following control strategies:

I. The implementation of noise reduction technology at the source
as soon as possible in conjunction with,

2. Operational limitations or procedures, ond
3. Land use control and incompatable | and use conversion or protection.

We believe that these control strategies can be best implemented by the combined
efforts of the various levels of government.

Thus, the lilinois Environmental Protection Agency is in general agreement with
the preliminary findings and recommendations of the Counsel of State Governments,
which were submitted to the Task Force. If the findings and recommendations are
followed, adverse aircraft and airport noise should be effectively reduced,

In addition to the recommendations and findings of the Counsel of State Governments,
the Illinois Environmental Protection Agency would like to recommend the following:

To effectively reduce airport noise, a tremendous amount of time and effort will
be required by the Federal Government to implement the noise certification and o
reduce the umount of incompatable land uses near airports. Since States can more
accurately assess their particular needs, States should be given primary responsibility
both for the development of airport noise certifications, subject to federal approval,
and for the development of adequate land use controls. The effect of this recommendation
would be fo reduce the administrative burden on the Federal Government and to more
effectively achieve relief from airport noise,

John §. Moore
Manager
A Division of Noise Pollution Control
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Lockariep-CaLiFORNIA COMPANY

A DIVISION OF LOCKHEED AMHCHAFT CORPORATION

BURBANK, CALIFORNIA 01502

RECEIVED

286 P
April 25, 1973 MAY 31973

Mr. W. C. Sperry

- Chalrmen, Task Groups L & 5
Alreraft/Alrport Noise Study Task Force
Cfflce of Noise Abatement and Control
Washington, D.C. 20460

Dear Bill:

Ag part of the Lockheed effort in support of the EPA Alrcraft/Alrport
Nolse Tmsk Force, we same time ago asked Rolle-Royce to provide their
evaluation of the potential for further engine noise reductlon. I feel
thet considermtion of the Rolla-Royce input by EPA 1s appropriate both
beceuse of the pre-~eminence of Rolls-Royce in aircmft engine nolse
technology and because Rolls-Royce englnes power a growlng proportion
of the U.S. alr transport fleet.

L e e T

The attached statement was prepared by Mike Smith, Manager of the
Rolls~Royce Nolse Department, and approved for submlssion to EPA by
My, E, M, Eltis, Director of Engineering, RB.211l Programme. I hope
you will £ind it useful.
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Sincerely,

Q0

H. Drell
Flight Sclences Division
Comereilsl Engineering
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16 April 1973

CONSIDERATIONS EELEVANT TO QUIETENING OF A IRCRAIT NCTISE

IN THE IMMEDIATE FUTURE

The nolse environment arcund alrports is governed clmosi entirely by adrcraft
powered by engilnes designed about a decade ago, With less than 5% of world
fleets currently couprising the newer more qulet Trijets, the L-1011 and

DC.10, this situation 1s likely to preweil 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 bypass engines over modified earlier counter-
parts will ensure that rewer types cannot be clted as the maln offenders.

There would therefore appear to be little justification for demanding unduly
improved standard from new eauipment, for the effecht would not be reflected

in the overall environmental picture.

However, some improvement in noise standard for new types entering service

in the second helf of this decade 1z desirable, to ensure that Lthe problem

is largely solved during the 1580's. Having seid this, iwo important problems
to be addressed are how much the improvemeat should be and when new regulations
should be enacted. The following paragraphs express our view and are of'fered
to the EPA for their consldexation.

The RB.21l is & prime example of the new breed of quiet engines. Tts main
features were designed in 1966, development commenced in 1967, and the first
production engines entered service in early 1972. Any radically new engine
can be expected to follow approximetely the same cycle of events, and there-
fore 1t would be unrealistic to apply stringent new reguletions before the
end of this decade, since the technology to meet such standerds is not

developed today.

What 18 svallable today 1is the technology to make limited, but nevertheless,
vworthwhile improvements. The improvements possible are limited by the new
rroblems that have been revemled in the developments of the newer engines,
a prime example heing the noise floor created by the core engine. This fact
has already been recognised by U.S5. Government Agencies in the Research and
Development Conbtracts offered to Industry in the recent past, and clearly
the answers will not appear without considerable research, involving in some

cases new test facilltles.

We therefore see two clearly defined stages in improving the nolse environ-
ment, viz:

a) limited improvements possible with todays technology, for
implementation on engilnes entering service in the second half
of this decade,

b) further improvements made possible by ongoing research, aver
the next three to five years, for implementation on engilnes
entering service during the early to mid 1980's,

Let us consider each category in turn.
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a) Improvements possible using todays technology

On an engine of the RB.211 type there are two important flight conditlons
4o be considered in defining the improvement afforded by engineering action.
These are the high power case for lateral and Take-off noise, and part power

for Approach.

The RB.211 nolse source distribution has been defined as shown in Flgure 1.
Without resorting to maJjor changes to the rotating machinexy ilmprovements
are possible by virtue of better aerodynamic standards and improved liner
performance. The latter may result from improved design of the liner strue-
ture, or the introduction of extra surfaces in the main alr-flow passages.

Already we are proposing modest improvements for developed versions of the
RB,211, and estimate that such action will Improve the standard by aboub

2 EFNL. Even these improvements are not, however, without penalty. The
welght change alone would cost the Tristar the equivelent of flve passengers
(unless the alreraft weight can be increased by an egulvalent amount).

On an airecraft already bettering Part 36 standards by 10 EFNL at full powex
and 4 EPNL at appreach it is difficult to see the extra cost belng readily

boxne by the operator.

Further improvements are possible, at an Increased operating penalty,

The Company entered a partnership with the U,K. Government nine months

ago to produce a quiet engine demonstrator based on the RB.211. Thls pro-
gramme 1s directed at improving the nolse standard by 5 PNdB, but the modi-
Tications are not in any way designed for the production powerplant. Some
of the modifications could eventuslly be incorporated in a saleable power-
plant, but others like the full length bypass duct splitters, would involve
major redesign, performance penaltles and mechenical complieation, For
example the whole thrust reverser system would need replacing. To integrate
sll the improvements in a powerplant would cost around 350 lbs weight per
engine, and the cruise sfe penalty would probably be of the order of 1/2%.
Furthermore if significant modification were required to the inlet system,
for example by the Introduction of a splitter ring, the full effect would
be a further increase of sfe of at least 1/2% and 200 1b in weight per englne.
Moreover such devices would require careful consideration of the vibration
problems of the fan assembly and may necessliale changes to the Tan design.

We would estimate that a2 5 PNAB package would take not less than four yéars
to develop and apply to a production standard englne. Assuming & go-azhead
early in .'1.971+, quieted production engines could be avallable in the late 1970's.

The overall result, taking installed performance Into account, would probably
be a Trijet some 3 - 4 EPNL better than the standard of the TriStar today.

b) Further improvements in newly desipned englnes

Our research programmes are indiceting that basic improvements, other than
the extensive use of sound absorbing meterials, will only come from more

extenslve redesign,
A-30
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Even so the potentiel for such further baslec improvement does not, at the
present time, appear to be more than about 3 FNAB, and it is our belilef
that the contribution of the powerplant alone cannot be regarded as the
uwltimate solutlon to the noise problem, It will be uecessary for the
alrframe deslgn to be even more cliosely integrated wilth the powerplant
to ensure full benefit from shilelding by wing and fuselage structures,
and such constraints may well dictate the design of future airplanes.
Ancther factor clearly affecting potential nolse reduction is the noise
generated by the airframe ltself, and unless thils can be reduced it is
unprofitable to demand an improved standard from the engines alone.

CONCLUS LONS

We see two distinet stages relating to future noise legisiation;

1., A reduction in Part 36 standards during the latter part of this
@ecade, probably of the order of 4 - 8 EPNL with the provision
that the measuring points sre modified to remove the current
inequality between the landing and take-off measuring distance.
Such reduced levels could be demanded from all new alrcraft,
ineluding developed versions of existing types. The relationship
between the two, three and four engined aircraft would however
need careful considexation.

2. A further reduction of the order of 5 EPNL during the early part
of the 1980's, to be applicable to completely new types only. The
practicality of-this reduction, of course, depends upon the level
to which alrframe nolse can be reduced.

Beyond that point it ls necessary to define both the technically feasible
nolge floor and the nolse level beyond which community exposure is not
longer a problem. Assuming that these two criterie are not colncident,
1t wlll beé necessary to carefully balance technical Ffeasibility and
economlc Impact against any long term leglslation proposals,
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25 KNOB HILL ROAD, GLASTONBURY, CONNECTICUT 06033
203 - 633-2835

National Organization to Insure a“Sound-controlled “Environment
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Mr. William C. Sperry, Chairman June
Task Group 5, Alreraft/Adrnort lolse Study ieport

U.S. Environmental Protectlon Agency

sullding 2, Crystal Hall

Arlington, Virsinia 290460

Dear Mr. Sperry,

We have participated in the meetinmrs of your ‘ask firoup 5 and
have reviewed the Jraft Final llepert, leview and Analysis of
Present and Planned PAA niolse de-~ulatery Actlons and Their
consequences Rermarding Alrcraft and Airmort Jperations ' dated

1 June 1973.

we are suomitting this position paper vased on the material
wnhlceh has been presented at the Jase Group meetlness and on flrst
hand experience in workin: on the alreraft nolse nroblems for

many years,

We find your llstin- of the Fin rerulatory actlons, *Since the
advent of 7ail Part 20 very interestin-~, You list' --two re:-
ulations, two .2P{s, three AlIPHIs, and three project reports”.
TWwo of the ten made 1t to the rerulation sta~e. he others were
elther lLilled or postnoned indefinitely. “he ones which nade 1t
were alreraft certification for noise which was specifically
requlred by Longress and which, for the rost nart, approved the
current nolse levels of new alrecraft deslsns, and tne sonice boom
regulation which still left 3&% talkeofl and approach noise un-

restricted.

inlis record of non rezulation of aircraft nolse by the Fai Loth
bef'ore and after FAR Part 3¢ erphaslzes a point nade in our
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June 30, 19073
Mr, William C. Sperry
Papge 2
posltion paper to Task froup 1 that a more objectlve agency

than FAA should declde what regulations should be promulgated

and what noise limlts should be established 1n the reculatlons,

WASA to certify as to LRTPS

It 1is recommended that whereas FAA has the expertise and
responsibllity for drafting and promulgating repulatlons
relating to the operation of the air transport system WASA has
the expertise, experlence, orpanization and facilities for
developing ajreraft and operating procedures which will be
economlcally reasonable, technologically practical, appropriate
to the alrcraft type and safe (ERTP3). MNASA has demonstrated
this abilllity in the develonment of qulet engines and qule:
nacelle installations and in determining the cost of various
nolse abatement powernlants. NASA 1s also involved in devel-
nolse abatement approach procedures with specific

onping
concern regarding the safety of the procedures.

It 1s recommended that after NASA has demonstrated the nolse
levels which can be achleved by given alrcraft confipurations
and/or operating procedures the FAA be required to draft and
promulgate nolse regulations which will reguire new aircraft to

achleve this performance or equivalent In terms of area exposed

to nolise above specifled levels.

It is also recommended that NASA be glven the broad responsibil-
1ty of dolng R&D work on the alr transport system to develop
alreraft-alrports~alr traffic control systems which willl
minimize nolse in the alrport environs.
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Mr., William C. Sperry
Pare 3

Livport Certlfication

June 30, 1973

It is recormended that the repulatory system for abating alr-

craft noise be reoriented and Instead of looking at airline

fleet problems we look at the problem from the standpoint of

the nolse In local airport environs where the problem really

is. Our position paper submitted to Task Group 1 outlines an

airport certificatlon procedure from the lepal/institutional

standpoint. FEere we wlll outline the alrport certiflication

from the standpoint of regulat

ion promulgatilon.

The first step in the process is the certification by WASA of

a series of aircraft nolse levels which can be met by speclifled

alrcraft configuratlons and/or operating procedures.

The

second step is the promulgations by FAA of noise regulations

for new and retrofitted alrcraft and for operating procedures

deslpgned to achleve speciflc goals regarding nolse distribution

during takeoff and approach.

For example, there might be three

takeof'f procedures, one to be used where the most nolse sen-

sitive area 1s alongslide the runway, as at LAX, another

the most noise sensitlve area 1s under the takeoff flight path

where :

near the airport and a third where the most nolse sensitive area

i1s under the takeoff flignht path some distance from the airport.

The FAA could certlfy takeoff procedures A,B and C for these

three situations.

The third step would then be for the alrport operator to call

for takeoff A4 cn one runway, takeoff B on a second and takeoff

C

on a third - stribute the airci «ft rolese so as to avold noise

sensitive areas.
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dr. William C. Sperry June 30, 1973
Fage U

to achieve alrport noise certification as explained in our
position paper submltted to Task Group 1, the airnort operator
would be required to adjust his alrport operations to contain
the alrcraft noise exposure at specified levels with specified
contours. These contours would enclose areas which the state
appointed regicnal planners are wllling to zone for or convert
to land uses which are conpatible with the specified nolse
exposure levels., Thus 1t would be up to the states or the
reglons served by the airports to decide how much ailr transport
service 1t wants on the basls of how mucii it would be willing

to pay in terms of zoning and/or land use change.

sach Airport Certification Different

It will become obvicus as ailrport certificaticn procedes

that each airport is different. For example, an. alrport such
as LAX, especially if the runways diverged so that take-

offs toward the west and approaches from the west were not
parallel but farther apart out over the water, could operate
with a minimum disturbance teo the land areas around the airport.

Assumling that sildeline nolse is satisfactory, LAX could then

accept rulatively nolsy aircraft.

There are many large hub alrports adjacent to water or swamp
areas where the alrport configuration could be arranged to make
use of these areas to absorb the takeoff and approach nolse
deaving other areas relatively.tree .,om excessive noilse
exposure, The cost of alrport and alreraft changes including
the cost of modifylng aircraft to operate In higher crosswind

A=36

I s ‘e :
N it m ke i ERRRA




[lr. William C. Sperry June 30, 1973
Page &

and tailwind condltions would be the price of elimlnating

the necessity for land use change.

Alrport Certificatlon Takes the Place of Other Regulatlons.,

When an alrport operator develops a position with the regional
planners where he has a specifled area above a glven nolse ex-
posure level he will be required to allot portlons of noise
exposure to each alrline., ULach alrline will then find it
necessasry to consider the nolise contribution of each aircraflt
on takeoff and approach, the operating procedures used, time
of day, number of operatlions and percent of operations which

can be wmade on the preferentlial runway. The airllne may then

find that some nolsy alrcraft, sone times of day and some alrcraft

whilch cannot takeoff in a crosswind are not usable at some alr-

ports, or if they are used a surcharpge may be assessed for the

extra noise.

Thils alrport certification which may limit the ailrlines flight
operations bringss the competition for qulet alrcraft to the
marketplace in a realistic manner. An alrline will not lnvest
in a retrofit which will be usable for conly a shert time as
nolse expoaure levels are lowered on a prescrilbed schedule.

It may be obvious that a more effective retrofit or an early
retirement schedule will be called for. On the other hand
some airports with preferential runways pointing cut over

water may permit the use of some noisy alreraft for a long time.

In any case these declisions should be made looking at nolse

A-37




R G R I

Aiop TR

¥

S CRa LAE A

SRTeAruTeean -

Mr. William C, Sperry June 30, 1973
Page 6

exposure contours in the airport environs and the schedule for
shrinking these contours rather than just on the basis of
Fleet noise levels or arbitrary retrofit schedules for duct
treatment and refaninpg engines,

Sincerely,

ors

M. Tyler and L1
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Pratt &Whitney gircraﬂ DIVISION OF UNITED _AIRCRAFT CORPORATICN

Mey 11, 1973

Mr. William C. Sperry

Office of Nolse Abatement and Control
Aircraft/Airport Task Force
Environmental Protection Agency
Washington, D.C. 20460

Dear Bill:

During the meetings of your Envircnmental Protection Agency Task Group 5,
you requested position papers from the members commenting on various FAA
regulatory actions on aircraft nolse.

The attached enclosure provides brief comments from Pratt & Whitney Aircraft
on severael regulatory actions proposed by the FAA. The comments include
suggested revisions and recommended action for each regulatory notice. Thes:
regulatory actions will contribute toward the protection of public health
snd welfare provided the final noise rules are truly economically reascnable
s0 they do not disrupt the national aviation system.

Sincerely,

PRATT & WHITNEY ATRCRAFT

W. E. Helfrich
Project Engineer - Noise Reduction

WEH:m

Enclosure
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PRATT & WHITNEY AIRCRAFT
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COMMENTS ON FAA NOISE REGUIATORY ACTIONS

ANPRM 70-33: SST NOTISE TYFE CERTIFICATION STANDARDS

No action is recommended on this ANFRM at the present time since it 1s
too early to consider firm requirements for SST nolse certification.
After addiltional resgearch is completed and second generation SST design
studies have progressed to the point where the nolse/economics/perfor-
mance trades are better known, then an NPRM could be consldered. Any
SST rule should be & separate part of the FAA standards, not a revision
to Part 36, because 88T operating characteristics will he completely
different from those of subsonic aircraft.

ANFRM T70-Ll: AIRPLANE NOISE REDUCTION RETROFIT REQUIREMENTS

Comments from Pratt & Whitney Alrcraft on the varlous possible options
for retrofit of the JT3D and JTUD powered commercial transport fleet
are given in Reference 1. It 1s our opinion that this ANPRM should be
dropped and retrofit options be incorporated in a modified version of
the fleet noise level concept in ANPRM 73-3.

NPRM 71-26: NOISE TYPE CERTIFICATION & ACOUSTICAL CHANGE APPROVALS

The temperature and sltitude accountability sectilon womnld present serious
limitations. The present FAR 36 certification method of taking nolse
data over a limited range of conditions and then correctingthe data

to a reference day is a satisfactory method for comparing airecraft nolse
levels to a certification standard. Reguiring Appendix C noise level
compliance at all alrline cperational temperatures and altitudes would
impose unreascnable operational restrictions on payload and range for

an airplane which would meet Appendix C at reference conditlons. The
effect of thils esection would be to severely restrict airplane perfor-
mance by highly suspect extrapolation techniques with little communlty

noise benefit.

The-proposed elimination of cutback thrust during takeoff and sideline
noise tests to certificate acoustical changes for older aircraft which
do not meet FAR 36 noise levels is not economically reasonable. This
proposal would serlously curtall development of alrcraft growth versions.
It is suggested that thrust cutback be allowed Lf the noise tests be-
fore apd after an acoustic change ere made cn & comparable basis.

We agree that the 90 PNdB “floor" should be eliminated for calculation
of aircraft nolse levels by FAR 36, but the duration correction factor
should be limited to a range of +5 to -10 dB.

The effective date of an smendment resulting from thi. NPRM should be

at leart 60 days after the amendment is adopted. The FAA proposal for

a retroactive effective date the same as the NPRM issue date is unreason-
able and without Justification.
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PRATT & WHITNEY AIRCHAFT

NPRM 72-19: NEWLY PRODUCED AIRPIANES OF QLDER TYPE DESIGNS

The proposed compliance dates of July 1, 1973 for alrcraft over 75,000
lbs. TOGW, and July, 1974k for aircraft under 75,000 1bs. are both too
early. The compliance dates should be established teo provide the air-
craft manufacturers reasonable time to complete development, certification
and production lead time for the aircraft/engine medifications reguired.

Parts intermix should be allowed in airline operations to eliminate
the requirement for two separate spare parts systems.

ANPRM 73-3: CIVIL ATRPLANE TIEET NOISE REQUIREMENTS

The basic Fleet Noise Ievel (FNL) concept provides a choice of several
alter:mtives for meeting lower nolse requirements. The ANPRM as written,
however, presents & number of serious problems which without scme major
revisions could create an unreasonable economic burden for most airlines.

The proposed formula for calculating FNL with & logarithmic summation
does not glve sufficient credit. to the airlines which purchase new
widebody aircraft which are below FAR 36 noise levels., We recommend -
that the formule for calculating FNL be revised to a summtion of noise
levels which would allow aircraft having noise levels below FAR 36 limits
to offset aircralt above FAR 36. This would give airlines the incentive
to purchase new quiet aireraf't and to retrofit with the quietest con-
figurations ‘to reduce their FNL.

The econcept of not allowing the initial FNL number to increase is
unreasonable since it would prevent replacement of smaller aircraft

with large widebedy aircraft if the noise level increases., An allowable
adjustment should be made as the operator's fleet mix changes in take-
off grosa weight.

It ds inconsistent for the FNL rule to specify no trade-off's between
talifeofi‘ and approach noise levels when FAR Part 36 does permit tradc-
offs,

The FNL concept will not be feasible until it is determined that there

is an economic method for the 707 and DC-8 to meet FAR 36 noise levels.
Farced premature retirement of JT3D powered aircraft would be too severe
an economic penalty. Therefore, this technology question must be settled
before any FNL rule can be proposed.
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PRATT & WHITNEY AIRCRAFT

Another defilclency in the proposed FNL is that it Incorporates no
incentives to utilize nolse abatement operational procedures. It is
recommended that some provisicn be made in the PNL to account for the
noise reductions available from both approach and takeoff operational
procedures,

FAA PRCJECT REPORT: NOISE CERTIFICATION RULE FOR QUIET SHORT HAUL
CATEGORY AIRCRAFT

We agree with the statement in this Project Report that the Qulet Short
Haul system development is in such a state of flux that is too early to

establish QSH nolse standards.

As noted in the report, QSH aircraft t, s include rotary wing, turbo-
prop, turbofan with blown flap or augmentor wing, lift pod, and fan-in-
wing aircraft. These can prebably be divided into VTOL, STOL and RTOL
types which would operate from different length runways. These alrcraft
will also vary by the number of passengers, range snd cruise speed.

It would appear that QSH aireraft will have tco be divided into numerous
classes for certification with difflerent noise limits and different
measurement locations. The nolse limits for each class should probably
vary with the number of passengers.

It is obvlieous from the recommended items to be included in the ANFRM

thaet a vast amount of specific data is needed from the alrcraft manu-
facturers on QSH aircraft noise characteristics and QSH economics betfore
a viable noise rule can be constructed. The list of required information
in the Recommendatlons appears to be guite complete, but would require
considerable time to collect and dlgest. It is our suggestlon that

this information be collected by the FAA prior to any rulemaking activity

on QSH.

Reference 1: Ietter from W.E. Helfrich to W.C. Sperry dated 5-14-73
providing comments from Pratt & Whitney Ailrcraft for EPA

Task CGroup 4.
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S i ko I‘S ky q irC raft DIVISION OF UNITED ﬁnn.frr CORPORATION

STRATFORD, CONNECTICUT 08602

FPHONE (203) 378-8361

July 20, 1973
SEL-h0os

Mr. William Sperry
Environmental Protecticn Agency
Crystal Mall, Building #2

1921 Jefferson Davis Highwey
Ariington, Virginias 20460

Dear Mr. Sperry:

During the last meetings of the Environmental Protection Agency Task Groups
on June 21 and 22, 1973, it was indlcated that written poaitions from concerned
groups would be considered and incorporated inteo the task group reports. The fol-
lowing remarks summarize the positlon of Sikorsky Aircraft on VIOL nolse certifi-
cation. It is requested that these remarks be incorperated into the Task Group U

and 5 Reports.

In establishing the categories into which to place the various classes of
alrcraft for noise certification purposes, it is strongly recommended that VIOL be
consldered separately from 5TOL and RTOL. Placement of VIOL in a separate category
would free it from the operational limitations necessary to accommodate the flight
profiles of the other two classes if grouped in e combined category. Significant
reductions in noise footprint by flight trajectory control are available and should
be allowed to be developed in keeping with the intent of the Noise Control Act of
1972, to make ailrcraft inherently quieter and to heve them flown as quietly as

possible.

The issuance of a noise rule for the VTOL category of aireraft is prema-
ture at this time because of the following reasons:

a) There is insufficient data available on VIOLs in the unit most likely
to be used in the rule to properly assess the state of the ert.
Measurement programs must be carried out to rectify this lack of in-

formation.

b) Relevant research is due to be completed by NASA within a year con
VTOL noise to establish the state of the art on the applicability
of nolse reduction technology to current helicopter designa.

FIFIY YEARS of

192301973

FIRSTS in FLIGIT
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¢) Operational procedures have not yet been adequately explored to assure
that the noise certification concept will take full advantage of the
low noise capabilities of the helicopter.

d) Current rating schemes do not appear tc rate the annoyance of "blade
slap" noise accurately. "Blade slap'" is the impulsive type of noise
that can be produced by some helicopter rotor systems under certalin
operating conditions,

No penelty should be levied against helicopters as a class for the occur—
rence of blade slap, as it cccurs only on certailn types of helicopters under e
limited number of operating conditions.

An initial noise rule should allow all current generation helijcopters to
become certificated. De-escalation should not be considered until sufficient in-
formation has been generated to allow an accurate assessment of its economic im-
pact and requirements for technological edvances which may result,

Caution should be observed in attempting to relate the existing hover PNL
data for hellcopters to EPNL. The large variation in noise levels between the
hover and the takeoff, landing, and cruise conditions coupled with the wide avail-
able operational range for these vehicles makes the conversion highly varisble,

Economic considerations dictate flight peths below 3000 feet altitude for
VIOLs in typical operations. Enroute noise controls which may force the cruise
altitude to be significantly higher can have & significant impact on the operating
economics of this type of alrecraft, and therefore should not be considered until
the consequences have been evaluated, A more viable solution to the regulation of
enroute noise by certification appears to be the use of a measure of cumulative
noise exposure impact, such as the Noise Exposure Forecast footprints, to dictate
flight paths and operetional procedures. This approach allows control of the en-
viromnmentel impact on areas of the community located between ports of operation in
a manner which fully accounts for the environmental protection requirements of the
community while not imposing unnecessary economic penalties on the helicopter
operator.

Anbient noise should be considered when evaluating the impact of noise on
the community. In V-port areas where higher than average background noise levels
are likely to exist, the masking effect of these ambients should he factored into
the allowable nolse from aireraft.

We hope the preceeding comments have identified in a constructive manner,
some of the potentiel pitfalls associated with VIOL noise regulation. It is our
feeling that a workable VIOL nolse certification rule can be developed in a rea-
sonable period of time and thet the rule can fully satisfy the environmental re~
guirements intended by the Congress while stimulating the growth of this important
facet of alr transport. We hope to work further with you in this endeavor.

Yours truly,

SIKORSKY AIRCRAFT ) l
n :
a/é0/ -’69 Ml/& |
onald G. Schlegef ;
Supervisor - Acoustics
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Chairman and Staff

William C. Sperry
Peter P. Back
Damon C. Gray

Harvey J. Nozick

Members

Iou Achitoff

Don Ahrens

Betsy Amin-Arsala
Larry P. Bedore
Robert S. Bennin
Vaughan L. Blumenthal
Bernard D. Brown
Edward A. Carroll
Jim Conroy
William G. Cornell
Charles R. Cox
Allen W. Dallas
Joseph T. Davis
Harry Drell
Richard Dyer

Environmental Protection Agency
Consultant
Consultant
Consultant

Port Authority of New York and
New Jersey
Cessna Aircraft Company
George Washington University
National Business Aviation Association
The City of New York
Boeing Commercial Airplane Company
British Aircraft Corporation
Trans World Airlines
Environmental Action, Inc.
General Electric Company
Bell Helicopter Company
Air Transport Association

" Delta Air Lines

Lockheed Aireraft Corporation
National Association of State Aviation

Officials
Earl B, Fisgh Douglas Aircraft Company
Jchn D. Fredrickson Boeing Commercial Airplane Company
Roger Flynn Air Transport Asscciation

Bolt, Beranek and Newman
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William J. Galloway
John 8. Gibson
Alan G. Gray
William B, Helfrich
ILloyd Hinton

James C. Johnson
Robert J. King

H. Ray Lahr

A. L. McPike
Charles P. Miller
Robert H. Morse
Noel Peart

William H. Roudebu..

Robert w. schroeder
Paul A. Shahady

R. 8. Stahr

M. C.. Steele

Jack Suddreth

Lockheed-Georgia Company

Rolls Royce Limited

Pratt and VWhitney Aircraft

National Organization to Ingure a
Sound Environment

Environmental Protection Agency

Sikorsky Aircraft Company

Air Line Pilots Association

Douglas Aircraft Company

Aircraft Owners and FPilots Association

Pratt and Whitney Aircraft

Boeing Commercial Airplane Company

National Aeronautica and Space
Administration

Lewis Research Center, NASA

U. 8. Air Force

Bagtern Airlines

Airesearch

National Aeronautics and Space
Administration
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Members (con't)

Gary Thompsen
James R. Thompson
John M. Tyler

George Westphal

Observers

Leslie Carothers
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Harvey H. Hubbard
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R. N. Tedrick
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Frank Wilson
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Correspondents
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George Bender
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Robert E. Ginther
James Hammond
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Raelyn Janssen
Robert J. Kingston
Stephan E. Lawtcon
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Bert J. Lockwood
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Beech Aircraft Corporation

Lockheed~-California Ccompany

National Organization to Tnsure a
Sound Environment

Grumman Corporation

Environmental Protection Agency

Environmental Action, Inc.

Noise Control Report

Council on Bnvironmental Quality

Department of Transportation

Environmental Defense Fund

Langley Research Center, NASA

Environmental Protection Agency .

Professional Air Traffic Controllers ]

National Aeronautics and Space i
Administration !

Institute of Sound and Vibration (England)

Consultant to Task Group 2

Informatics, Inc.

Federal Aviation Administration

Bell and Associates, Inc.

Federated Department Stores

Informatics, Inc.

Department of Transportation

Environmental Protection Agency

Airesearch

Boeing Company

Envircnmental Protection Agency

George Washington University
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Environmental Protection Agency

Congressional Staff, California 17th
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FPederal Aviation Administration
Society of Automotive Engineers
Department of Housing and Urban
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Council! on Environmental Quality
Gates Learjet Corporation
Trans World Airlines, Inc.
Rockwell International Corporation
Federal Aviation Administration .
Rohr Corporation !
Garrett Corporation
Garrett Corporation
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General Motors
Federal Aviation Administration
U. S. Navy
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