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PREFACE

The Noise Control Act of 1972 (Public Law 92-574) directs tile Environmental

Protection Agency (EPA) to stlldy the adequacy of current and pl,'mned regulatory action

taken by the Federal Aviation Administratioa (FAA) in lhe exercise of FAA authority to

abate cad control aircraft/airport noise. The study is to be conducted in consultation

with appropriate Federal, state and local agencies and interested persons. Further_

this study is to include consideration of additional Federal and state authorities and

measures available to airports ,'rod local governments in controlling aircraft noise. The

resulting report is to be submitted to Congress on or before July 27, 1973.

The governing provision of the 1972 Act states:

"See. 7(a). The Administrator, after consultation with appropriate Federal, state,
,and local agencies ,'rod 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 ,'rod existing aircraft, together with recommenda-
tions on the retrofitting and phaseout of existing aircraft; (3) implications of identi-
fying and achieving levels of cumulative noise exposure around airports; and (4)
additional measures available to airport operators and local governments to eontrnl
aircraft noise, lie shall report on such study to the Committee on Interstate and
Foreign Commerce of the House of Representatives and the Committees on Commerce
and Public Works of the Senate within nine months after the date of the enactment of
thisact."

Under Section7(b)of theAct, not earlierthanthe dateof submission of thereport ._i

to Congress, the Environmental Protection Agencyis to: i
"Submit to the Federal Aviatioa Administration proposed regulations to provide such It*

control and abatement of aircraft noise and sonic boom (inchlding control and abate-
ment throagh the exercise of mW of the FAA's regulatory authority over air commerce
or transportation or ever aircraft or airport operations) as EFA determines is
necessary to protect the public health and _velfarc."

The study te develop the Section 7(a) report was carried out through a participatory

and consultive process involving a task force. That task force was made up of six task

groups. The functions of these Mx task groups were to:
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1. Consider legal and institutional aspects of aircraft :rod airport noise sad the

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

2. Consider aircraft an¢l airport operations including monitoring, enforcement,

safety, .'rodcosts.

3. Consider tilecilaracterization of tileimpact of airport comnmnity noise and to

develop a cumulative noise exposure measure.

,t. Identify noise source abatement technology, including' retrofit, nod t_ conduct

cost analyses.

• 5. Review ,'rod analyze present and planned FAA noise regulatory actions und their

consequences regarding aircraft and airport operations.

6. Consider military aircraft and airport noise anti opportunities for reduction of

stlch noise without inillbition of military missions.

The membership of the task force was enlisted by sending lcttcrs of invitation to a

sampling of orgazfizations intended to constitute a representation of the various sectors

i! of interest. These organizations included other Federal agencies, org,'mizations repre-

senting state ,and local gow_.rnments, environmental mid eonsenlcr aei]ol_, gronpsj
+

professional societies, pilots, air traffic controllers, airport proprietors, airlines,

users of general aviation aircraft, and aircraft manufactllrm's. In addition to the invita-

tion letters, a press release was distributed concerning the stuely, and additioaal persons

'_ or organizations expressing interest were included into tile task force. Written inputs

i_i from others, including nil citizen noise complaint letters received over tim period of the

!:t study, were called to the attentiou of appropriate task group leaders and placed in tile

!i public master file for reference.

:_" This report presents the results of the Task Group 5 effort devoted to tile investi-

_i gallon 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-t.

::I The membership of Task Group 5 was made up of representatives of tile Federal

Government, airport operators, airlines, airframe manufacturers, general aviation,
}_
" and environmental groups. Tile task group met six times in Washington, D. C., during}+
5' the period February 15, 1973 to June 22, 1973. The members presented information

pertinent to ti_e problem of airport noise, presented comments on information supplied
t_
:, by other members, generally discussed tile problem ,and possible solutions, and

!I+ reviewed and commented on draft reports. EPA requested that all data submitted be

{
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in writing; all documents received are listed under References and Bibliography and

arc available for inspection ill the Airport/Aircraft Study files.

Reference to a specific item in the listing is made by providing tile page number

and the gToup acquisition number of the item being referenced. For example, Reference

4.1-56 refers to tile document numbered 56 on page 4.1 of tile References. Postti}_n

papers of the task group participants are included in Appendix A and tile list of partici-

pants is provided as Appendix B.

The conclusions and recommendations of this report are tile responsibility of the

Chairman and staff and are based on tile information supplied by task group parLieipants

and other sources and on consideration of protection to tile public health and welfare.

The difficult and controversial subjects of tile task group assignment precluded complete

agreement among task group members. EPA sincerely appreciates tile wholehearted

efforts that tile task group members have put fortb_ witilout wilieh ibis report could not

have been prepared.
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SECTION 1

INTRODUCTION AND BACh:GROUND

The results of tileTask Group 2 '._::d.lstudies clearly indicatethat tilecnrrcnI

technology is exceptionally eonll)rehensive aad c;Ipable of being translated iniofeasible

hardware and flight procedures that would significaaily decrease aircraft Imise expo-

sure. llowever, the available technoh_gy will not be [ll()reughlyimplcnlcntcd by the

manufacturers and operators until they lmve tile necessary incentives. Noisecmltrol

has been alJi)licd ever the past 10 ),ears, but csseath|lly only It, ihc extent of prevent-

ing the escalation of aoise. Much more is needed and can I)cobt:liacdby hardware

:).edflightoperating procedures I/mrarc safe and technically practical, and m:,ywell

be economically rcas(m:lble if the costs are shared equitably by the rcsl)onsible mem-

bers of tileaviation community, the flyiagpublie, tilentdse exposed public, nnd the

general taxpayer. All of these elements will benefil in various ways frmn a less noisy

civil aviation system, and likewise, will suf.rer fl'Oln fl severely limited one.

Reg'ulations arc probably tilemost effective nnd reliable technique for exploiting

the slate of tileart of noise etmtro] ;it the st_urce (cilgincand airframe design and

modification), titthe path (flightcq)cratingprt_ccdurcs), aad at the receiver (airport

operating procedures; ctlrfews, |'cstrietim_s,compatible lnnd use, aLe,), liowever,
M:

to reach an optilmnll balance of noise emltrol and civil aeronautics viability, tim reg-

ulations must be wisely Cealstructcd :lad enforced.

The purpose of this report is it, examine tile existing and i)rt_l]uscd Federal

Aviation Administration (FAA) regulations and to consider their cffcctiveacss in furn-

ishing prntcctien t¢_ the public }lcalt}l and welfare and to coasider whether they

adequately exploit the available technology. This report begins with a review of the

legislative history of noise control and briefly identifies tim regulatory status of the ;

FAA and relevant noise control actions of several state and local authorities, i

1-1



The relationships between teelmology, bealth uad welfare, and regulations are

discussed in Section 2. The results of Task Group 3 (10. ,I-,i27) are introduced in a

qualitative manner and arc shown to be necessary in tlle development of a practical

concept for optimizing costs in the protection of the public health and welfare from

aircraft noise and sonic boom.

! The FAA regalntory ant! proposed actions are reviewed in considerable depth in
Section 3, and various noise control actions of state and local authorities and the industry

: are reviewed in Section 4, The actions are examined in respect to their effectiveness;

whether the existing regulations should be modified and whether tlle proposed actions

should be implemented in some form.

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

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

the airport authorities to work together in u malmer that optimally utilizes their

special interests and expertise. The objective is to provide incentive to implement

all noise control options to the maximam extant feasible and to control the residual

noise by compatible land use measures.

General recommendations are presented in Seciion 6 for immediate and fnLure

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

ii FAA after completion of tbe report.

,' LEGISLATIVE EVOLUTION AND DEVELOPMENT

_, PUBLIC LAW 85-726

The Federal Aviation Act of 1958 (Public Law 85-726) created "... a Federal

Aviation Agency, to provide for tbc 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 civil and military aircraft, and fur other purposes. "

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

safe national asset. The Act did nut recognize that civil aviation could have any detri-

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

1-2
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VOLUNTAI_.Y ACTIONS

Serious consideration by the uviation comnlunity was net given to the control of

aircraft noise by regulation until the rapid growth of air commerce in tileearly 1960's

significantlyincreased community noise exposure near major airports. Tolcrnnecof

the noise was struined to the point that large scg|sents of the public objected te the

expansion of existing airportsor tiledevelopment ef new airports. The aviation com-

munity was concerned tbat aircraft noise, neless it was reduced or effectively

controlled, would seriously inhibit tile development of flew airports necessary to pro-

vide badly needed capacity nnd lhnt air commerce would not realize itsfullpotential

of public and private service.

ill October ]965, at the request of tilt: President, tile Office of Science and Tech-

nology sponsored a SylYLpesium en tile aircraft noise problem, tile rest|Its of wilicll are

presented in Rcfm'enee 12.1-249. Tiffs reference source is commonly referred teas

the "Green Book. " In his transportation message c,f.a,'I_rch2, 1966, the President

directed that a concerted effortbe undertaken by the Federal Government to combat

the growing problem of jet nircraft noise in the vicinity of airports. Illresponse, tile

Officeef Science and Technology, incooperation with the FAA, tileNational Aeronau-

tics and Space Administration, and ti_eDepartment of IIousing nnd Urban Development,

initiatedan Aircraft Noise Alleviation Progr,arn. The program was I):isedon inlplc-

meriting specific reeommcndutions contained illthe Green Book.

Three governmental committees were established to provide guidance, irtdustry
!

advice, and tilemeans of ensuring interagency cooperation and coordination.. "
!

1. The Policy Committee, composed of participating Federal agency and depart-

meat heads.

2. The Program Evahmtion and Development Committee (PEDC), eompesed of

working level members of organizations represented on the Policy Committee,

representatives of various aircraft industry organizations, and individual

aircraft neise experts 0artieipaLing in m'_advisory capacity.
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;_. Tlm Mmmgement Committee, composed of working level representatives of

participating Federal agencies responsible for the day-to-day co iduct and

cnordinaLion of tileprogram.

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

by the PEDC in Reference 12.1-106 was that certificationof aircruft for noise was

criticalto the solution of thc problem, This view was endm'scd by the London Con-

ference (12.1-250), and appropriate legislation (w]lich ultimately led to Public Law

90-,III)was introduced by the Administration togrant PAA such authority. In

September 1966, the [_AA Associate Administrator for Development forwarded to

:' industry for comment a concept of noise certification (8.4-251), commonly lmown as tile

"Blattletter." As a result of industry comments on the Blatt loiter, and effortsof ad

hoc working groups, tileconcept was refined through a sm'ies of drafts, tbe last of

! which (sixthrevision) was drafted in February 1968, (8.5-252).

: In May 1967, aseries of tripartite meetings was initiated between representatives

of tile United States, the United K.ingdom, and France in an attempt to define a mutually

i acceptable noise certification concept for subsonic aircraft. The goal was to develop a

plan of international agreement which could result in tlle adoption of nil essentially:!

identical aircraft noise certification rule in the three eotmtrics. The objective included
I

eventual International Civil Aviation Organization (ICAO) adoption and international

acceptance. In December 1967, ICAO (12.1-253) indicated its interest in establishing

international standards for aircraft noise certification and directed aircraft manufacturing

:i nations to keep ICAO informed as to their progress in developing noise standards.

J:

:j

,!_, In October 1967, discussions by the Director of the FAA Office of Noise Abatement
' (8.5-254) on tim advantages and disadvantages of a number of noise certification concepts

:_ were forwarded to industry for comment. Industry responded (13.1-255) with u number
71

of suggestions and, as a result, an informal government/industry task force was es-
'ii
ii tablished to further explore the problems and to recommend the most practical con-

cept of a noise certification rule.

1-4
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Tripartite discussions in May 1968, developedaeenoept that adoptedeffective

perceived noise level (EPNL) in units of EPNdB as the measure of subjective re-

sponse. Also, thrccpoicts of measurement (:u]pro;_ch, takeoff and sideline) were

established at which specified noise limit:_ should be met.

In a July 1968 briefing, industry proposed n variation of the s;Ime three-point

concept and made a strong recommendatioa for using maxinmn] Perceived Noise Level

(PNL) in units of PNdB as the measure of subjective response. After considering and

modifying the industry proposals, the FAA issued a Notice of Proposed Ilule Making

(NPRM) 69-I (14.2-256) to fulfillthe requirements established by the then recently

passed Public Law 90-411. The plan of the NPR_I was basically that of the tripartite

agreement, with modifications to incorporate certain parts cffindustry pr()posals or

toaccommodate valid objections.

PUBLIC LAW 90-411

Public Law 90-411. issued in July 1968, was the first Federal Legislative action

directed to the co]'_trolof aircraft noise and sonic boom. Itwas generated as the re-

sultof 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. Coneurre|',twith lhe development of Public Law 90-411,

the evict|or,community (intcrn_tionalgovernment and industry withont the participa-

tionof environmental groups) worked toward developing safe and economical noise

control technology and eomplcmentury regulatory procedures. Public Law 90-411

required the FAA to proscribe and ,'}mendsuch regulations us the FAA may find

necessary to "afford prcsc|'_ttoldfuture reliefand protection to the public from unne-

cessary aircraft noise and sonic boom. " The only constraints on the L_AA _vere that

the regulations must be safe, be economical, and be based upon available tocbnology

and FAA was the sole judge on whether aircraft noise and sonic boom was unneoessary.

Public Law 90-411 did not provide any real enviromnental incentives or criteria. The

only incentive was economical in the sense defined by PL 85-726, that is, "the promo-

tion, encouragement, and the development ofcivil aeronautics, " and ifnoise interfered

with this, then itmust be controlled and regulated.
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PUBLIC LAW 91-190

The National Environmental Policy Act of 1969 (Public Law 91-190) established a

national policy to "... encourage productive and enjoyable barmony between man and

his environment; to promote effort whicb will prevent or eliminate damage to the en-

virom'nent and biosphere and stimulate the lmalth and welfare of man;... % While

noise was not specifically m_ntioned, PL 91-190 established the Council of Environ-

mental Quality (CEQ), which clmse to consider noise an iufluenco 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 from aircraft

owners, operators, and passengers.

: Airport sponsors must meet certain requirements not part of past programs. These

_! include consideration of the environmental impact of the airport on the community,

:.: provisions for adequate housing for persons being displaced by the acquisition of land

1 for the airport, and an opportunity for a public hearing. Concerning the ]a(ter, requests
" involving location of an airport, an airport runway, or runway extension will not be

:ii_ approved until the sponsoring public agency certifies that economic, social, and environ-

_ mental considerations have been publically reviewed.

.i The Act also provides for airport certification. The FAA is authorized to issue

operating 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 91-604

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 carry out through such
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Office a full and complete investigation and study of noise and its effect on the public

health and welfare in order to (1) identify and classify causes and sources of noise

and (2) determine -- "... (D) effects of sporadic extreme noise (such as jet near air-

ports) as compared with constant noise;... (F) effect of sonic booms on property (in-

cluding values);... ". Title iV specifically rceogmizes aircraft noise and sonic boom

as a possible public nuisance that may have a detrimental psychologieal'and pbysio-

logical effect on the public health and welfare.

PUBLIC LAW 92-574

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

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

that jeopardizes their health and welfare. " Section 7 of PL 92-574 is devoted entirely

to aircraft noise and sonic boom and supersedes PL 90-411 by amending Section 911

of the Federal Aviation Act of 1959 to include the ee,,leept of "ilealth and welfare" and

to define the responsibilities of and interrelationships between 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 welfare from aircraft 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 are 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 911 of the Federal Aviation Act of 1958 is given in Figure 1-2.

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

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

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

tation in the publtc interest;

• Economically reasonable;
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a Technologically practicable; and

• Appropriate for the particular type of aircraft, aircraft engine, appliazmc, or

certificate to which it will apply.

The above specifications that must be considered by th e FAA in prescribing nir-

cr.'fft noise snd sonic boom regulations are identical to those contained in PL 90-41.1

and form constraints on tile regulatory procedures. 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

'i FOR THE CONTROL AND ABATEMENT OF AIRCRAFT NOISE AND
SONIC BOOM.

,: PUBLIC LAW 92-574 (SUPERSEDESPL 90All)

ii. IN ORDER TO AFFORD PRESENT AND FUTURE RELIEF AND
PROTECTION TO THE PUBLIC HEALTH AND WELFARE FROM

:' AIRCRAFT NOISE AND SONIC BOOM, THE FAA, AFTER CONSUL-
TATION WITH EPA, SHALL PRESCRIBE AND AMEND SUCH

• REGULATIONS AS THEY MAY FIND NECESSARY TO PROVIDE
FOR THE CONTROI_ AND ABATEMENT OF AIRCRAFT NOISE

] "AND SONIC BOOM,

d
J

".i Figure 1-1. Regulatory Instructions Comparison

il. REGULATORY STATUS OF THE FAA

:i
_i 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 aircraft noise and sonic boom.

} In the process of prescribing a regulation, the actual issuance of the regulation

'1 is preceded by a Notice of Proposed Rule Malting (NPRM), or when more preliminary

:i in nature, an Advance Notice of Proposed Rulema]dng (ANPRM). In either case, the

public notice is usually preceded by developmental work documented in a project report.

S
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tll_n| lis_ud In ml_bl.c_lor_ Cd)*
IC)(|) [l_t _arLl_r than _h_ d_t_ n_" _u_va(ssl_n i_z" th*l _p_r_ r_lulr_._ I,y _,_ti_l_ 7_} _ ttl. _l_ C_.ILr_I ACt ,_" I,)72.

S_J¢ boom (l_cl_t_lrlg c_n_r(_l 4_1dab_vm_n_ _h_u_h _11_ ux_r¢ t_ ._ _l_ i_ tb_ _^&l_ _)a[_ry _nrlry ov._r

_hu public I_u_l_h an_ _lf_sr_* Thu F^^ shrill ¢_t,l_r such i_rL_l_._l r_lJl_L_L_ll _l_l_t_d b_ EI'_ tj_dur LhL_
par_r_ph _rld _ha]l I wIthil_ _hlr(_ dnyl _f _h_ d_ _f _ts _uhnll_l_:l t_ _t_ I_,_ i,ublt_h t_m prol_lqud r_ul_lun_

4_ vblch _t_res_ p_r_nn _ha31 b_ _c_rd_d _1 c_pp,_rt_nltv :LI_ ,ir_L ra_ w. II a_ _rJtt_(i} i_ruN._tntLc_r_ n_ da_a,
visit, _r_d 4r_m-nr_, _#lLhl_ _ r_nnlll, tim_ nz_r th. ¢,,:_clus_n ,it ¸ sl_h _.._rt_ _ntl rafter c,lns_L_t_l_l _lr_L

_usponnu _o Ep^_s Bub_J|slurl u_ pr_p_s,:_ _u_ulatl_rl_, _L_t_l_r _Jth _ d._l]_ .l_pl_natto_

i_t¢ h_,u_, _o_l|t_nL with _h_ C.)nS_u_ALL_._s ]ts_rJ _rl _UI:s.*_t_,_. (d) _f thl_ s._ct_rl, _I*A sh_lL c_rllult _th
_hu _'._ nnd ma_ r_q_u_ tF_u I'_ L_ r_v_ arid r_pc_:[ r._ _],^ _,_l, tl_._ _dv_b_lll_* _ ._rn_crLhin C th_ _lat_orl
_rl_ln_ll_, [_r_,as.d by _p/_. Any _uch r_._ nh#LI _,_ _II_,]L_I_ Lrl t_,. ;'ud_r_l _u_t_r _nd _h_ll _¢lud_ n
rip,nAiad _llt ._:" th.: Illf_r_a_ln,L _ _l_ Lr t. _,_s_* Ih_ _^ _ha]) ¢_,.pL.r_ _h. r_v_e_ r_qu_et_d a.d
sh_lL _up_t ta _1'^ _th_r_ such tt_ a_ _1_ _pcctfj_s _n (b_ r*_qu,_sk_ hu_ s*J_h tt_k,_ sp,_c_J*t_d I_A_ n_[ h_ l_ss

pr_pos_ _p_Lt'l¢ 4c_ton _n h*_ (_n tW the I',_._. all_] _h. _'_ r_p_rt _r_dl¢_t_ nucll _t_rl _11 b_ tnk_r_.
(_) If* Ln _he _ssw o_ a m_(t_r d_rtl,_d _n J.L:a_r_tlfl_ (2) *_1 _ll_s sub_._t_ _lLll _,lsp_¢_ to _hlch _o _tat©mu_ Is

r©quL_ed _c) b_ fJh_d _p_r _¢h _vcL_ll )_2_.*_(;), [h_ r_l_)_t _1 tll_ I^A If._t<_tu_ tiler the prop_d r_ula_(_nB
urlKhlall _ sut_$t[ud b_' E]'^ _uL_ ._ J,*_i.mi. * _h, :_ I:I'A ii,l_ r_ld_t LI_ IA_ t_ _ L_ _ _upplul_,_r_l_l r,_p_r_ * _ht_ll
mh_ll b_ pubh_l_ _1 _1_ _,,_h_r_] _.._r _i_l_l,_ _1_ n _,_fJ,_d _ I:F*_ .,a_ _p_v (but such tl_b_ up.c_'l_ sll_)_

(L) _0_|tdar reluv_nt A_'n_labl_ dn(A r_lnttrl_ t,_ aircraft r_s_ _nd a¢]nl_ b_L_f _ncLudln_ t_ r_m_ltn _f run.arch,
duw]opm_, _ust_r_g* amI uvnl_Lt_.l _¢Ltvltl*_ ¢_u_ud pursuant t_ thl_ ACt _.d th_ [_p_r_m_l_ _ Tr_spur-

(2) _o_|_1_ _h _uch redurAI, _ntv. _lld t;iturs_n_u _ncle_ n= h_ d_rns _l_propr_L_
(_) co_sltfur 'vh_tIlur _1_ ¸ p_rol_L_s_J _L_d_rd u_ r_uIz_l_n Is c_nsistunt _l_h _h_ highest d_ru_ _ _aZvLV tn _Lr

c_n_r_o or 4it t_4_lspL_t_tl_n tn th_ p_blL¢ ln_r_w[_
(4) =0n|(d_r _h_th_r _l_v prl_p_ud stnn_Ja_d _ re_ula_t_n _ _nnmlcallv r0nlonabl_ I tuchn_l_l_]l¥ p_n_i_hl_*

and _ppr_ur(_tu _r tb_ pnr_lcul_r _vpu of _t_rcr4_t, aircrn_t ung_nc, _pplLnn¢_, _r _[_t,_ t_ _hlch _t _11
_*ply; and

{_) _on|Ld_r _hu _t_rlt _o _htch stJch _tarl_d or ruKula_L_n _lZ_ ca_tb_J_O _ _rrvln_ _L _h_ purp_s©s _f this

(_1 ]_ *ny _¢_1_ _ _l_n_ tnodl_y I suip_nd* _r _vc_k_ # ¢e_tlfic_t_ Ln Which v_*ln_on uf _lrcra_ i_lsc _r _on_
b_ I_and_ds _ ruguL_ns _l nt _ss_u_ th_ c_r_l_lcntu h_dor mhall h_vu th_ sn_ n_tlcu And _pp_al _l_t]_|
as _ru _llt_ln_,J 411sucttt_r_ 60_ nnt_ _n zln_ _[*_| _o thu _[_u_l_! Tr_nsp_r_ _afutv I_)_r_. _h_ I_srd r_nv
_n_ulld_ i:,u_lt_ *_ r_,ver_ _h_ _rder nf _he yA_ If" tt f_ds _[_at ¢_n_roL ,_r nb_t_m_;_t ol _[r_rnft n¢_l_u _r s_l_lc
t)o_m nr_d _11_ IlU_ld_ h_al_h nnd _fGru d_ nut r_qulr0 ¢hu _'f_w_l_n _ _u_h ur(t_r. (it tllat such i_rcJ_r Is I_
_rluL_r_t _lt_ |_feLV tn atr _r==u_¢_ _ _lr t_nspor_a_lun*

Figure 1-2. Section _]11 of the Federal Aviation Act of
1958 as Amended by PL 92-574,

1-9



As of this writing, the FAA has issued two noise source control reg_dations:*

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

Certification" became effective 1 December 1969.

2. "Federal Aviation Regulation (PAR) Part 91.55: General Operating and

Flight Rules: Civil Aircraft SSnie Boom" became effective 27 April 1973.

In addition to these two regulations, the FAA has issued two NPRMs and three

ANPRMs that have not yet resulted in regulations as proposed. The notices, the

general titles, and the dates of issue are:

1. ANPRM 70-33; Civil Supersonic Aircr,'fft Noise Type Certification Standards,

4 August 197.0.

2. ANPRM 70-44; Civil Airpl,'mn Noise Reduction Retrofit Requirements,

30 October 1970.i

i: 3. NPRM 71-26; Noise Type Certification and Acoustical Change Approvals,:]

13 September 1971.

i;i
'_ 4. NPRM 72-19; Newly Produced Airplanes of Older Type Design; Proposed,I

.!

_; Application of Noise Standards, 7 July 1972.::i

_! 5. ANPRM 73-3; Civil Airplane Fleet Noise (FNL) Requirements,
[;
I 24January 1973.

_:_ The FAA has also developed at least three project reports preliminary to the

issuance of notice of proposed rulsmaking. These project reports constitute part of

:_ current FAA developments. Draft version titles and dates for these project reports

_: are:
'!

:3
_l 1. "Amendment to Federal Aviation Regulations to Provide for a Takeoff Noise

? Control Operating Rule," 21 November 1972.<,

i * An additional FA.A regulation, FAR Part 91.87, concerning minimum alti'tudes and

_ preferential runways, relates to aircraft noise control. Discussion of this regulation

i! is included in the report of Task Group 2 (10.4-426).

!3
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2. "Noise Certification Rule for Quiet Short llaul Category Aircraft,"

29 Doccmber 1072.

3. "Propeller Driven Aircraft Noise Type Certification Standards, "

22 January 1973.

In addition, the I'_AA has implemented what is commonly known as tile "Keop-'cm-

IIigh" progl.,am. In this program, procedures for controlling the arrival and departure

of high performance ;_Arcraft arc designed to reduce noise exposure levels in addition

to reducing the thne that IFR aircraft are exposed to VFR aircraft at lower altitudes.

The FAA issued an Advisory Circular (AC 90-59} in February 1972 making reference

to _ FAA Order (7110.22A) relating to the air traffic controllers handling of the high

performance aircraft. Also, AC 91-30 encourages pilots operating fixed and rotary

wing aircraft under Visual Flight g.ules (VFR), to fly at not less than 2000 feet above

the surface over noise sensitive areas. Both o[ these Advisory Circulars are discussed

in the report of Task Group 2 (10.4-426).

In an attempt to derive an airport sound descriptor, the FAA has developed a

Draft Order (3 August 1972) entitled " Aircraft Sound Description SyStem. " This

draft order "states policy and establishes the procedures and guidance for the calcu-

lation alld dissemination of aircraft 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 OTtIERS

Effective aircraft 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 timse 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

Part Authority of New York and New Jersey and specified a maximum noise level at

specific locations for takeoff operations at the three major airports in the New York

City area. A discussion of this action is presented in the Task Group 1 report (10.4-425).
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The most noteworthy airport noise regulation imposed by a state goverlunent is

that developed and brought into effecton December 1, 1972 by the State of California

(15.1-3,1).* This regulation aecomplisiles its ends by controlling and reducing noise

exposure levels, in addition to single event noise levels, inthe communities in the

vicinity of the airport. TIHs is accomplished principally through enforcement by the

county ill which the airport resides and placement of a large portion of tile implementa-

tion upea 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 tile authority and responsibility established under the state aeronautical

laws.

Other California airports may be expected to follow the lead provided by Los

Angeles International (15.1-94) and the California law relating to aircraft 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 operating procedures; especially note-

._ worthy are those endorsed and promulgated by the National Business Aircraft Associ-
:i
:: ation (NBAA) and the Air Transport Association (ATA) (13.1-150 and 186 and 13.1-266,
;i

; respectively). Both procedures were developed in conjunction and with tile support of

the FAA. However, these rules arc self-imposed, unenforccd, bear no real and

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

i' !

i.{ Similar operating rules adopted by the California intrastate aircraft carriers
i! (4.1-267, 268) in response to requirements under the state noise laws are probably
]

:: more effective because of the airport munitoring 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
:i
_i on a self-imposed basis (4.1-269, 270).
'!

_-_
_ * This statute may be in danger of discontinuation because of the recent U.S. Supreme

i_ Court ruling in the case of City of Burbank vs Lockheed Air Terminal, inc. This

_ issue is thoroughly discussed in Task Group 1 Report (Reference 10.4-425).

"i
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The preceding specific citations are not to be construed as being eitber complete

or even possibly the best e×amples; however, they do serve to illustrate the general

types of noise control actions being taken by organizations other than the FAA and

provide a framework for some of tile review, analysis and recommendations in the

other sections of this report,
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SECTION 2

'I'It:CIINOI_OGY, II EALT]I AND WI:ILFAItE, AND [/EGULATIONS

NOISI_: CONTROL OPTIONS

Tim abatement of aircraft noise is ueeonaplished by exct'eising one or more c)f tile

control options identifie(1 in Figure 2-1. In general, for new desigus of rely product,

the most sensible and preferred approach for noise abatuulent is t_) :lttempt to control

tile source to the extent thnt it will be acceptable in uuy environment. Path and

receiver control options should always relnsin the secured and third choices, respec-

tively. Far the existing aviation system, however, the older equipment has nnly

lninor application of source control technology :rod tile newer equipment, while travirll_

substantially more, does not Ilavo enougl_ to yield nl)ise levels acceptable in alI

cm, ironmcnts iu which they operate. Teelulolog 5, c[lpability for c_mlplete control of

all aircraft noise at tile source is riot yet available and lies somewhere in tile future,

perhaps tile far distant future. The solution, therefore, is to implement the source,

path, and receiver control options concurrently, each to the extent feasible, and,

finally, to contain the renluinder of the noise within noise compatible boundaries.

:, Figure 2-I is intended to represent a flow diagram of the four options capable of indcpen-

i dent, but concurrent, implementation.

1 SOURCE CONTROLS

Source control options are the result of the scientific and engineering capability

of the airframe and engine manufacturers and those shown in Figure 2-1 arc

intended to be significant examples of current teclmology and not necessarily a corn-

plete list. The null or "do nothing case" is included as a baseline for economic oval-

_ uations, assuming that even if no source control option is utilized, costs would still

accrue as a result of public hostility being translated into higher airport fees, curfews,

restrictions, ere, The fleet replacement ease is included as the upper boundary for
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i

[ A,RCRAETND,SE}

SOURCE CONTROL OPTIONS

• NULL {DO NOTHING)
• NACELLE (SAM)
• NACELLE (SAM _ JNR)

• REFAN (3D & SO)
• RE-ENGINE
• FLEET REPLACEMENT

PATH CONTROL OPTIONS

TAKEOFF PROCEDURES
• ArAVOLUNTARY
• ALPA PROPOSED

• NORFHWEST
• FAAPROJECT REPORT
• FAR PAR]" 36

APPROACI4 PROCEDURES

• ONE SEGMENT ('3")
• TWO SEGMENT (3"..(_'1

RECEIVER CONTROL OPTIONS
• LANDING FEES
• QUOTAS

• RESTRICTIONS

• PREFERENTIAL RUNWAY USE
m CURFEWS

o SHUTDOWN

NOISE COMPATIBLE LAND USE

CONTROL OPTIONS
• ZONING

• REDEVELOPMENT
• PRE-EMPTION

• EASEMENTS

• ACOUSTIC TREATMENT

I PUBLIC HEALTH & WELFARE I--

Figure 2-1.. Typical Aircraft Noise Control Options,
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_cosonaie evaluations el' out'rest technology by _lsstu'oing that rel)lacing all turbojet

and lov.,-byp:tss ratio turbofan propelled aircraft by tile latest teelmology high-bypass

turbofan propelled aircraft wosld be sloz'e costly tlmn any of the intermediate source

O()l'ltl'()l O[)l:i()llS. Also the fleet replacement option can be ccmsidered to represent

fnturo technology applied to aircraft not yet designed and would include such design

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

The nacelle (SAM) and (SAM + JNlt) options represent theLlaoolle retrofit tech-

nology with _'sound absorption material H and "sound absorptioll alatorial plus jet noise

reducer," respecti;,ely, developed for FAA by Boeing and l',lcDonnell Douglas. The

reran options represent the modified fun engine and nacelle technology under develop-

meet for NASA by 1)r_ltt and Whitney, Boeing, and McDonnell Douglas and are intended

to include both the JT3D and JTSD engines for consideration, both of which are
i

:: assumed to include SAM. The re-engine options represent the "quiet engine"technol-

ogy developed for NASA by General Electric both with and without the SAM developed

by Boeing. The NASA "quiet engine '¢ is not considered seriously for retrofit but

: should be considered available technology for future aircraft. Also the re-engine

:_ options are intended to include the replacement t)[ turbojet with turbofan engines,

i especially for the business jet category.

PA'I'I I CONTROLS

Path control options are dependent to a gre_lt extent upon aircraft operator (air-

lines and general aviation) and pilot willingness to fully exploit all available operational

capability of their aircraft, The options shown in Figure 2-1 are examples of cur-

rent technology and not necessarily a complete list. llowever, the responsibility for

implementing these options must be shared by the Federal Government (FAA) because

of its authority over and control of approach and departure rates, patterns, and

guidance and surveillance equipment. Some of the more sophisticated path control

options would require the installation of new electronic guidance equipment at the

airports (Government responsibility) and compatible equipment in the aircraft (opera-

tor responsibility) because the highest degree of safety must be maintained.
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RI.]CFIVI'I_CONTROLS

The receiver controloptions _Iregenerally the responsibility of the _dt'portopcrn-

tor with semis exceptions that arc shared with, or can be overruled by, the Fedcr:d

Govermnent (e. g., preferential runway use, IJil[iteral :lgreements, interstate com-

merce rcquirenaents). It is apparent lhat the airport operator, if sufficiently motivated

and with adequate legal authority, has tile tools to) colliro] tile noise to rely required level.

LAND USE CONTROLS

The noise eoml)atible land use ct)ntrol ¢q)tions shoWll in I"ig'ure 2-1 are far

easier exercised in tile deveh)pment ,,f new zdrl),_rts than as remedial measures for

existing noise impacted airport conlmkmitics. For the htttcr etlse, tile c(,sts for land

use control alone _lrc so high that maximum efforl IllHS| b(2 devoted tO imlllementing tile

source, path, and receiver c.ntro] (otions. q'hc responsibility for exercising land

use control options tlreshnrcd by tlleairport el)orators and tile Federal, state, and

local governments depending Ul)On the size of tile noise iml)acted areas ;tad tile politi-

cal jurisdictions that csmtrcfi its welfare.

PUBLIC IIEALTII ANt) WI::IA,_AI_.h.;

The flow diagram of 1;'ig'ure 2-1 represents fOtll' sets of control options pro-

testing the public health and welfare from aircr:fft noise. The extent to which tile ,"

• control options must be utilized is dependent upon the nleacing and quantification of

public health and welfitre. Until the _ldvent of Public Law 92-57.1, tile raotivation for

exploiting the technology control optio.s (source and path) was limited by the con-

straints on tile FAA n(dsc abatement regulatory procedures delineated in Public Law

90-,111. That is, ill prescribing and amending stand_lrds and regulations, the I,_AA

shall consider whether any prnl)osed standard or regulation is consistent with the

highest degree of safety and whether :lay proposed standard or rog'ulatiL_n is economi-

cally reasonable, technologically practicable, and appropriate for the particular type

of aircraft to which they apply. The Noise Control Act of 1972 (PL 92-574), however,
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h:ts added all additional constraint: protection Lo tile public health and welfare. This

additional constraint has sot yet been officially quantified and, consequently, is difficult

to apply to final judgments and evaluations of the adeclnaey of tlle FAA night and operational

noise controls and adequacy of noise elllissiOn standards oil new and existing aireruft,

Although tile former constraints were essentially safety, ooOOOlllios, and tech-

nology, sonic degree of public health and welfare bus been considered. Tim basic

noise evaluation measure, Effective Perceived Noise Level (EPNL) in units of EPNdB

was developsd after extensive experimentation and analysis was devoted in psycbo-

Tile widely used noise exposure measure, Noise Exposure t.'oreeast (NEF), is

another example of psyehoacoustic consideration. Physiological effects of noise on

human beings and otller ecological systems, such as temporary aud pernlallent

threshold shift (hearing loss), cardiovascular damage, fetal impairment, must now bc

considered. And the functional degradation effects (if noise (speech interference, sig-

: nal masking, etc.) must also be examined. Detailed investigations are being conduc-

ted under the sponsorship of EPA, lind tbe concept of ptlb]io health and welfare will

ultimately be quantified. Also, the Task Groul) 3 report (10.,i-,127) contains recommen-

dations specifically far use in this report.

Several definitions and quotations useful 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. II. Stewart, Noise as a

Public Health Hazard, Proceedings of the Conference, ASIIA Report No. 4,

February 1969.

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

the absence of disease or infirmit) " The Noise Around Us, Findings and
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l_ccommendnihms, l_.cportof the Panel on NoiseAbat.oment, U.S. Depart-

meet c)fCommerce Publicathm, Se})tcmbcr 1970. (Note: this isthe \Vorld

}Icaltb Org:'tnization dcfini tion. )

:L "All hmguagc referring to effects t_I1welfare includes, but is not Hmited to,

effects on soils, wntcr, crol)s, vogctati(m, n_nn-mads mat.erials, animals,

wildlife, weather, visibility,ned climate, damage to and dcierlorat.ionof

property, nndlmzards te transportntion _is well _ts effects on economic values

and on person_dcomfort :led well-being." Clean Air Act of 1970, PL 91-_i04,

Title IV - Noise Pc_llntion.

4. "P,.Iblie health told welfare includes not only all direct effects upon human

health ilut_tlsotlnyeffects upm_ pcrsonnl comfort and well being, and upon

economic w11ucs, materials and property, animals, wildlifeand any other

ecological eon_ponents." Noise l_r(_grm'nWork P]m_s, EI_A Office of Ncise

Abatement and Control, 10 Novcml)cr 1972.

Two important points must be clearly understood, First, the FAA reg'ulations

}lave two sets ofconstrtHnis, the first one pertaining to safety, economics, and

teebnology and the second pertaining to protection of the public health and welfare.

The point is that the second set of constraints does not necessarily override ti_efirst.

The second point istlmt aviation is a national cssei and th_.tillc(mecivcd regulations,

purportedly designed to protect the public health and welfare, might actunlly endal',ger

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

severely limiting the viabilityof the natiolml aviation system. On the other hand, well

conceived regulations, while protecting the public health and welfare directly, might

actually accelerate tiledevelopment of aviation by rain}el}zingpublic hostility.

Possible effects of noise on human beings and other ecological systems that must

be considered in developing a quantitativemeasure defining protection to the public

health and welfare from aircraft noise and sonic boom are listed in Figure 2-2.

This is not meant tn be an all-inclusive listnor is itintended to imply that all of the

items are significantlyaffected by tilelevels of noise exposure found in typical noise
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• PSYCHOLOGICAL

• LOUDNESS

• ANNOYANCE

• INTRUSIVENESS

• FRUSTRATION

• PHYSIOLOGICAL

• HEARING LOSS

• NERVOUSNESS

• ETC.

• FUNCTIONAL INTERFERENCE

o SPEECH

• SIGNALING

• SLEEP

• ECOLOGICAL DEGRADATION
;t

• SOIL
• WATER

• CROPS

_ • ANIMALS

T' • ETC,

'_, • FINANCIAL LOSS

• PROPERTY

• INCOME

t_ • ETC.

t,

I Figure 2-2. Considerations in Defining Protection to Public Health and Welfare

2-7



impacted cmnmunities. Figure 2-2 is simply an itemized listing of some of the

characteristics affecting the quality of life that could conccivsbly be influenced by

aircraft noise alld sonic boom exposure.

The results of tile Task Group 3 st'udy (10. -t-.127) include the developnlent of a

Ctllntllative noise exDosurc measure called day-night average souud level (L([ll). The

measure has been defined for that study as the average A-weighted sound level during

a 2.i-houriime period witha 10 dBpenally applied tonightime (2200-0700 hmn's) sound

levels. Included in the Task Group 3 study is an mmlysis of the effects or noise oa

people which was l)erformed in direct response to tile reqtlirements of the aircraft/

airport noise study. Concurrent with this analysis, the El_A prepared a general document

of criteritl (10.5-459) for tile effects of noise on people ns required by Section 5in) (l) of

the Noise Control Act. In addition, as required by Section 5in) (2iof tile Noise Control

Act, the EPA is preparing a document "... on tllelevels on environmental noise, tile

uttaJnl'aent snd maintensnet} of which, ill defined areas under v_lrious conditions, are

requisite to protect the public health :rod welf:lrc with un adequate margin of safety."

Cumulative uoise exposure levels such as tile Ldn are believed to be tile best

available means of identifying the impact of noise armmd nirports. Cumulative noise

exllosure levels can also serve as the basis for i4enerally aplllicable environmental

standards desigaed to control tile noise cx'posurc of members of tile general population,

as well as the most critically exposed individuals, to levels that will protect their health

and welfare with ,-u_adequate margin of safety. \Vi(h regard to "welfare" effects)

however) there is a wide range of degree of honlan resl)oase in noise; _Ind thus there

may be a range of such levels taking this into account.

The establishment of limiting vakles for cumulative noise exposure will be influeaced

])jrlhe Task Group 3 study, the criteria document) and the environmental level cloeulnent.

The values also must be contingent on an appropriate balance between acceptable noise

levels and varying economic capability and sociological effects among communities.

The values may be represented by a curve such as shown qualitatively in Figure 2-3.

The horizontal scale represents levels such as Ldn and the vertical scale represents

the percentage of people affected by one or mere of tile noise degradation effects stieh

as listed in Figxlre 2-2. Ultimately, recommendations will be provided for specific

values such as defined by point A in Figure 2-3. '1'he noise control options listed in

Figure 2-1 ealmot be properly exercised until a set of numbers such as represented

by pohlt A are chosen.
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METIIODS OF EXPLOITING TECIINOLOGY

Tbc following discussion is based upon tile assumption that a decision will be

made by an appropriate Federal Governroeut body supported by tile scientific commu-

nity on tlle choice of point A ill Fignre 2-3.

Tile flow diagram in Figure 2-,t represents public health mid welfare protected

from aircraft noise and sonic boom by all four of the noise control options shown in

Figure 2-1. The methods for exploiting the noise control options arc designated

as public service, incentives, and regulations, all of whiell are applicable to manu-

facturers of the airframe and engines, tile operators of airlines and business and ether

general _viation airernft, and also to tile airport operators and political jurisdictions

of the airport ncighborbood eonlmunities.

Public service as a method for exploiting noise control is meant is imply that

the corporate management must accept the concept that the aviation community is not

exempt from providing environmental protection mad must be willing to volunteer

effort to that end. Also public service is meant to imply tlmt communities, citizens

groups, environmentalists, and individuals must accept tlmt 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 a method for exploiting noise control includes the usual ideas of

competition, tax relief, fare increases, low interest loans, etc., which may be

dependent upon some sort of government support, generally of an implicit nature.

i The term "Government Support" as used in Figure 2-4, however, is meant to 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 researeb 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 mustD however, be care-
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fully developed to assure that the control options conform to tile highest degree of

safety and are economically reasonable in both installation und application.

After all the practicable and applicublc noise control options have been _ldcquatcly

exploited, and if tile noise cxposnre at _lny airport neighborhood comnlunity exceeds

the level designated as the limit for protection io tile public heulth und welfare (pohlt

A in Figure 2-3), then the only recourse is to exercise noisc-compaliblo land use

control measures. For new airport developments, the costs of hind use control only

may be reasonable, but for some existing noise impacted uirport communities, the

costs may be astronomical unless the source, path, and rcccivcr control options arc

exploited to the optimum.

Figure 2-5 represents ,'m airport surrounded by noise CXllosurc contours in-

tended to represent tile extremes of noise control, that is, do nothing and nmxinmm

feasible. Tile interior area represents tllcresidue of noise cxposn_'o that nmst be

controlled in order to protect tilepublichealth and welfare, Obviously, the ideal case

would be for the inner contour to liewithin tile:drport boundary, thus representing

optimln'n noise compatible land use control.

Figure 2-6 presents a c_lalitativeexample of tileneed tofully exercise the

source, path, and receiver control options inorder to minimize the cost (totlleentire

aviation community, the airport neighborhood communities, and the general t,'L'<payer) that

would accrue in providing protection iot.bepublic health and welfare from aircraft

noise. The land use curve represents the costs for the null case, in which the source

and path (teelmology) noise control options were not exercised and tlleprotection to the

public health and v¢clfarc was accomplished solely by land use control. •While itis

possible for i00 percent of the area to be protected, or controlled, by noise compatible

land use, the ultimate costs would be high. The technology curve represenls the other

extreme, where no effortwas made to implement land use control, and protection is

accomplished solely by tiletecbnology control options, initially,technology isvery

effective; considerable noise impact area reduction is accomplished at low cost compared

to land use control. Ultimately, however, the teclmology costs become excessive and

the technology options never do achieve the objective of 100 percent protection.
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The solutionto timproblem isi0determine, by cost-effectivenessstudios,the

optimum balanceof castsfor protectionamong tilevariousoptions. Scolion4 of the

TASK GROUP 4 report (10.,i-428)includesno example of such studios.

REGULATIONS

The concept of protection to the public health and welfare _s capable of broad in-

terpretation, depending upon tbo interests of the public and the specific threat against

their health and welfare. Tile necessity far public protection is clearly obvious for

such potential hazards as explosives, nuclear fuel, poisons, and high-speed trans-

portation, which, if uncontrolled, can have an immediate and cataclysmic effect upon

the public. For those 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 to the

extent of protection the regulations must require. Assuming these potential hazards

(explosions, radiation, eta.), in a controlled form, are necessary and beneficial to

the public, the controversy is not simply a conflict between good and evil. Instead,

the issue is usually between segments of the public without a vested interest in the

source of the hazard who want 100 percent protection and other segments of the public

with a vested interest in the source but who cannot afford the cost of absolute safety.

_} In general, 100 percent safety or protection is an unreachable goal, and the issues

!I must be resolved by regulations that provide protection to tile. public to a degree at
.4

, least eommonsltrate with their other environmental influences.

,, In the case of degrading onvtronmsntul influences that are not usually considered

fearful hazards, the controversies over the stringency 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 a health hazard after long exposure.

_ On the contrary, degrading environmental influences may be more of an ultimate

threat to the public health and welfare than the more obvious hazards because they

tend to be overlooked or neglected, and hence, not adequately controlled or regulated.
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Aircraft noise, at the least, isa degrading environmental influence and PL 92-574

requires that regulations be prescribed for its control. But tilebreadth and strictness

ofthese regulations will bc governed by judgmeni.s of the extent to which aircraft

noise is capable of being a hazard to the public health and welfare, flow should this

judgment be made? IIow much protection is necessary? Segments of the public with-

out a vested interest in aviation want nlmximum regmlatory protection while oliverseg-

ments of tl_cpublic witila vested interest want considerably less. The decision must

and will be made by tileGovernment. But which Agency, IgPA or ieAA, should have

tilemajor responsibility for tilehealtl| and welfare aspects of aircraft noise regulations ?

The Environmental Protection Agency bas solo responsibilityfor the control of all

noise sources except aircraft, and has begun extensive efforton tiledetermination of

the effects of noise from all sources on man and other ecological systems. These EPA

studies will be comprellensive and will ultimately consider allpossible health and

welfare effects (psyebologieal, pilysiological,functional, etc.)sunh as indicated in

Figure 2-2. Although aircrafl bare noise signatures composed of unique spectral,

temporal, and frequency and amplitude mcdulation characleristics compared with

ether noise sources, they are not a truly independent source in most airport neigilbor-

hood communities. In many oases, aircraft arc tbe major sources of noise, but their

environmental effects must be considered along with those of other kinds ofsources

and th'eevaluation measures must be capable of application toall. No other Govern-

ment agency has the responsibili'_y for, nor is attempting tiledevelopment of, criteria

and evaluation measures applicable to all noise sources.

The Air I,'orce,FAA, and NASA have been responsible for tiledevelopment of

most of the existing information on iluman response to aircraft noise.. Other segments

of the aviation community, mostly the airframe and engine manufacturers, have made

substantialcontributions 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

sociometric studies, and itappears that the aviation community is convinced that air-
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craft noise exposure is basically nn annoyance l_heoomenon, This SUl_Position may be

true, but it is necessary that, in order to protect the imblie health and welfare,

thorough investigations of other effects (such as shown in Fig'ure 2-2) lnust be con-

ducted, criteria nltlst be established, and evaluation measures must be developed

that aye suitable for all noise sources, -either singly or combined. Noise must be in-

vestigated as to its capability of being an autlmntie health hazard, both for short and

: long term exposures.

i:
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SECTION 3

REVIEW OF FAA [I]':GULATORY STATUS

The Federal Avialion Act of 195_ created the FAA for the pt'omotion, encourage-

ment, and devolol)mcnl of civil ;mt'onaulics and to erlsul.'o that civil aeronautics would

be a safe and viable national :issct. :\lthough subsecluent legislationdealt with cavil'on-

mental quality and noise, itwas not untilPL 92-57,1 thtlttileFAA bud uny really defi-

nite guidelines for noise control that would indicate that tileoriginal purpose of PL

85-726 v¢otlld not be conllmonlised 6)3' noise contr_)l actions. Desllito tile hlek of criteria.

the FAA has dew)ted substantial eff_)rt t() the necessary tcehn()logica[, economic, and

legal background SUllpert required to prescribe rcg'ulations that prevent tile escalation

of aircraft noise nnd sonic boom. Int:ddition. the FAA has oliver 0reposed reguh|tory

uctions that, if properly implnn_ented, will make;l significant contribution to the rc-

ciuctionof aircraft noise exposure illthe airport ncighborimod comn'_unitios.

R.[_GULATIONS

NOISE STANDARDS: AIRCRAFT TYPIC, C[_RTIFICATION -- FAR PART 36

FAR Part 216, effective oil 1 December 1969 as u new part to the Federal Avi:ttion

l_egl|lations, was based upon NPI_M 69-1, issued on 3 January 1969. FAR Part 36

Drcscribcs noise standards for tile issue of type certificates, and changes to those

certifictlics,for subsonic transport category airplanes, and for subsonic turbojet

powered airplanes regardless of category. This regulation initiated the noise abate-

ment regxlIatoryprogram of the FAA under tilestatutory authority of PL 90-411.

FAR Part 36 nmkes 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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evalu_}tionof aircraft noise. AppendLx Aof FAR Part 36 prescribes tileconditions

under which noise type eet'tificationtests must be conducted and the measurement

procedures that nmsi be used to measure the noise made by tileaircr,'fftfor which tile

test is conducted. Appendix]3 prescribeslileproL_edures that must be used to deter-

mine the noise evahlation quantity designated as effectiveperceived noise level (I_PNL).

Appendix C of FAt{ Part 36 provides the noise levels, noise measuring points, and

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

end evaluated as prescribed, respectively, by Appendixes A and B.

A qualificationor iinlitationstatement is included in IPAI{Part 36: "..,tilenoise

levels in this part have been determined to he as hlw as is ccononlieally reasonable,

technologically practicable, and appropriate to ihe type of aircraft towhich they

apply. No determination is made, under thispart, that these noise levels are or

should be acceptable or unacceptable for the operation at, into, or out of, .'myair-

port." The statement, therefore, ilnpliesthat the reglflatoryconstraints of PL 90-'111

were maintained in the development el"FAR Part 36, to protect the alreraft industry

without consideration of the airport operator. In addition, the preamble statos:

"Under the.., statutory constraints, socially acceptable noise levels can only be

required insofar as they involve economically reasonable burdens on the airer_uft

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

previous contention that the FAA interpretation of PL 90-411 is that "economically

reasonable" ,_pplies to the industrial segment of the aviation community and not the

airport operator who must, apparently, fend for himself. As finalsupport for this

contention, the preamble states "...the actual noise generated at a given airport in

ii operation is not a question for type certification, but involves the right of airport
_E

proprietors to limit the permissible levels ofnoise 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 90-41.1 have made it clear

th_tt this is a matter for the airport proprietor. "
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Regardless of wllether tim FAA feels more responsibility, for protecting the air-

craft industry than sutisfying the _irport in promulgating noise reg'ulations, the purpose

of FAR Part 36 as stilted in tile preamble ("... tile purpose of this rule is to prevent,

at tim earliest possible date, ally escab]tion of aircraft noise,...) is worthy and resulls

to date indicate success, Also, the preamble states: "Further noise reduction will

be required as the technology of noise _lbatement progresses." FAH Part 36 is a

major regulatory achievement that is flexible and capable of being adjusted to co,l-

form to any statutory requirements, it is an excellent first step.

CIVIL AIRCRAFT SONIC BOOM -- FAR Part 9t.55

Part 91.55, issued on 23 March 1.973 as a new sectien to P_lrt 9t of tile Federai

Aviation Regulations, was based upon NPRM 70-1(i, issued on i0 April 19'70. The

purpose of this rule is to afford tile public protection from civil aircL'sft sonic boon]

by prohibiting supersonic flights of civil aircraft, e×cellt under Icrn_s of an authoriza-

tion to exceed the speed of sound (Much 1.0).

The rule is explicit and should be effective in protecting tim public health and

welfare from routine sonic boom exposure. Civil aircraft, however, may obtain

authorization to operate at a true flight M:mll number greater tinln unity over a desig-

nated test area, for limited special test purposes including:

• Compliance wittl.airwortlliness requirements.

a Determining sonic boom clw.raeteristies.

• Determining conditions under which speeds greater than a true flight

Maeh number of unity will not cause a measurable sonic boom over-

pressure to rcac}_ the surface.

Authorization for a fligl_t outside of a designated test area at supersonic speeds

may be made if the applicant can show conservatively that the fligi_t will not cause a

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

CIVIL SIYPERSONIC AIItCltAFT NOISE TYPE CERTIFICATION STANDARDS -- ANPRM

70 -33

This advance notice, issued on 4August 1970, announces that tileFAA is consider-

ing rule making to establish noise standards for tiletype certification of civil super-

sonic ait'crait. The stated reason fur an advance notice is that itwould be helpful

to inviteearly public participation in tileidentificationand selection of tentative alter-

natecourses of action. The preamble to FAR Part 36 (which is currently limited J

to the noise type certification of subsonic airplanes) staled that additional rule making

concsrnthg the noise type certification of supersonic airplanes would be proposed.

This advance notice is tile first step in implementing this objective.

The notice solicits public commellt on a number of issues and problems and does

not include suggestions o2" recommendations although the claim is made that nmch

research has been done, th,:ti is: "It should be noted that much rcsc_lrch has been dane

within the Office of the Secretary 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 tbut this new generation of aircraft is developed in

a mamler that is compatible with the lolal environmental objectives of the Department. "

The Booing Commercial Airplane Group, as well as others, at the fourth meeting

of Task Group 5 indicated that:

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

would be appropriate for application to any future SST designs.

2. The three-point measurement concept used in the current FAR Part 36

should be maintained.

3. The terminal operating characteristics of a supersonic type aircraft

are, and probably will be, significantly differonL from conventional,

subsonic airer,'fft characteristics. Due to this essentially different design

feature, the noise regulations would require greater flexibility than the

current rules allow in the takeoff and landing procedures.
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Inview of (3), above, they also suggested that tlleaoisestondnrds for the super-

sonic transport type aircraft be a sepurate section of the Federal Avilltion Regxdations.

Boeing also suggcstecl, ill Refereneu 3.5-178, that "An aircraft wlmse application

for certification predates the creation of certification standards should be certified

at its initial production noise level, but only after clenmastrating that it incorporates

tile full noise reduction technology that was economically reasonable an¢l appropriuLc

at tile time of its proposed ccrlification. "

The Anglo-French Concorcle is tile only supersonic transport for which there is

an PAA application fray certification at this time ancl it wus sul)mittod i)rior tc_ the

establishment of noise certification stnndards for new aircraft.

CIVIL AIRPLANE NOISE REDUCTION IIETI_.OFIT REQUIIt.EMI_NTS -- ANPIIM 70-.i4

This advance notice, isstled ot'l 30 October 1!)70, announces that the I,'AA is

considering rule making to establish noise reduction requirements that would involve

nlodification (retrofit) of currently type certificated snbsonie turbofan engine powered

airplanes, regardless of category, as acondition to iln'ther operntion of these air-

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

1. "The first reason is the obvious public need f(_r relief. It was tile noise

of current fleet of aircraft that, in large part, led to tile cnactnlent

of Public Law 90-,Ii1 and with respect to which tile public need for

protection is clearly tile most urgent. The near-total noise saturation

of hundreds of airport neighborhoods has been well docmnentcd and needs

no further elaboration other than to restate tile FAA's commitments to

using every legal regulatory technique at its disposal to reduce tile noise

impact of aircraft through source noise reduction. "

2. "The second reason for an agrcssivc noise reduction retrofit program is that

the noise of tile 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. 2'he airport system is a vital
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national asset and its health directly affects tile health of tile enlire air trails-

portatton system, 'File FAA, thm'eforo, t'egards an effective noise rednction

retrofit regulatory progran] as bcin_ necessary in the brood public and

national interest not only because of tile relief it will bring to airport neigh-

bors under Public Law 90--11t and the National Environmental Policy Act .of

1969, but also because aircraft noise redaction retrofit is direetly related to

thc fur the r p re mot ion, one ou rage m eni, and d ev elop mont of c ivi 1 aeronaut ie s, "

The above quoted reasons clearly indicate FAA awareness that the public needs
protection from noise and that file growth of aviation will be inhibited unless noise

reduction is accomplished. Furthermore, the FAA believes that current technology

is available for a feasible retrofit program: "hi sammary, researoh and development

done to date has demonstrated that tile basic concepts of noise suppression of turbofan

i engines are valid acoustically, and that nmteriuls and fabrication technologies nmy be

developed to translate these concepts inlo hardware that could provide economically

reasonable and technologically practicable means of significantly reducing the noise

,_ generated by certain currently certificated turbofan powered airplanes. "?

NOISE TYPE CERTIFICATION AND ACOUSTICAL CIIANGE APPROVALS --
N]PRM 71-26

This notice, issued on 13 September 1971, announces that the FAA proposes to

amend FAR Part 36 to require altitude and temperature accountability for the test

conditions, to stren6_hen the test conditions for acoustical change approvals, and to

make miseellar_enus amendments to the appendixes. This proposed regulation would

correct the following deficiencies in FAll Part 36:

• FAR Part 36 now permits compliance to be shown for one specific sea level

condition only, without altitude and temperature accountability. This permits

the airplane to be approved on the basis that it meets the noise levels of

Appendix C of FAR Part 36 under a specific 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 absence of temperature and altitude accountability permits approval of an

acoustical change upon u sllowing that tileaircraft after a change illtype design

is no noisier than tileaircraft prior to tilechange under a specific reference

day sea level condition, even though such tt showing |lain not been made tllrotlgh-

out tile altitude and temperature conditions approved for tile aircraft.

• Miscellaneous features in tile appendixes tend to be confusing and misleading

without specific interpretations by the certificating nuiborities. {

/

NEWLY PRODUCED AIRPLANh:S OF OLDIgR TYPI TM I')ESIGN, PROPOSED
APPLICATION OF' IgOISI:: STANDARDS -- NPlllM 72-1{I.

This notice, issued on 7 July 1972, annotnleed that tile FAA proposed to isstle

regmlatians requiring nmv production turbojet and transport category airplanes to

comply with the noise standards of Appendix C of I_'AII Parl 36, irrespective of type

certificationdate.

FAll Dart 36 currently opplies specific noise stnndards only to airplanes type

certificatedon or after the i December 1969 effective date. The onlycut'rent regula-

tory impact of]Part 36 on airplanes type ccrtificatedprior to lhat date (and do not

meet the specified noise limits) is tileacoustical change provision, which prohibits

changing the type design of those airplanes so ztsto result infurther escalation of

noise.

This proposed regulation would establish dates by which new production airplanes

of older type designs rnust contply with Appendix C of FAIl Part 36. The stated purpose

is: %.. to address the separate question whether the older generation of airplane

types would continue to be manufactured, and added to tile fleet, with noise levels

higher than required for new type designs under Part 36. "

Subsequently, tim responses to tile 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 dr,fit regulation (8.4-424) amends FAR Part

21 ,'rod 36 and establishes dates by which subsonic transport category or subsonic

J
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turbojet powered airplanes (that have not had any flight 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 Ibs., except for airplanes tbat are powered by

Pratt and Whitney Turbo Wasp JT3D series engines;

(2) December 31, 1974, f[_rairplanes with maximum weights

greater than 75,000 .lbsand that are powered by Pratt and Whitney

Turbo Wasp JT3D series engines; and

(3) December 31, 1974,forairplaneswithmaximum weights

of 75, 000 Ibs. and less."

CIVIL AIRPLANE FLEET NOISE LEVEL (FNL) REQUIREMENTS -- ANPI:[},{73-3.

This advance notice, issued on 24 January 1973, announces that the FAA is con-

sidering proposing the adoption of regulations that would prevent escalation of fleet

noise levels (FNL), would require a reduction in FNL on or before 1 July 1976, and

would requlre airplanes to comply with FAll Part 30 on or 0-fteri July 1978. The

proposal would apply to aircraft operated in interstatecommerce by air carriers,

! supplemental air carriers, and commercial and air taxi operators operating turbojet
I
:i powered airplanes with maximum weights of 75,000 potmds or greater. The proposal

:' would not apply to airplmms engaged in foreign air commerce and airplanes operated

':_ ill overseas air commerce.

Li
_ The major elements of the FNL concept are:
[i

_; 1. Determining the noise levels for each airplane in the fleet.,!
:i

J:, 2. Determining the total number of operations (takeoffs and landings}, for each

!I 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 oil and after 1 July 1976. This would be done

by:

1. Requiring each operator to submit the data infornnttion necessary to establish

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

secutive days daring tlm 12 months preceding the date of the rule.

2. The FAA determination of the initialFNLs.

3. Requiring that the initialFNLs not be exceeded.

Beginning on i July 1976, tim rule would require that the FNLs originally estab-

lished for each operator be reduced to a level that is halfway between tileoriginal

level and the level that wmdd exist ifeach airplane covered by this proposal ,,vastype

certificated under FARPart 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 Part 36, Appendix C.

This advance notice was published ,'ffterconsideration cf comments received in I
i

response to ANPBM 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 associations.

The members of the first group almost unanimously support the early implementa-

tion of retrofit requirements. However, the FAA states: "...the responses do not

address the technological practicability or ooonomie reasonableness of early

implementation. "

The members of the foreign group expressed the opinion that any retrofit require-

ments should be developed in the international forum, The advance notice 73-3 states:

"The FAA supports the concept that it is desirable to obtain uniformity of regulatory

action through the ICAO procedure, and .... is working in support of that international

3-9



effort. Accordingly, this FNL proposal would supplement the establishment of inter-

national standards, while providing early relief to the public from aircraft noise

generated by interstate oporatc)rs, r,

The members of domestic industry groups were divided oil the question of retrofit,

The United Automobile Workers of America, tim Air Line Pilots Association, the

American Association of Airport Executives, the Airport Operators _ Council inter-

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

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

ment. Their position, essentially, is that o×isting studies are adequate to establish

technical and economic feasibility and that noise reduction would be meaningful to

airport neighbors.

However, the Aerospace Industries Association and the Air Transport Association

express the opposing opinion that adequate information is not available to proceed with

an acoustic retrofit program. Additionally, they ar,,..,'ue 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 draft FAA orders informally

issued to the aviation community or issued formally to EPA as part of the consultative

process. These materials are preliminary documents developed preparatory to the

announcement of notices or advanced notices of proposed rule making and do not

necessarily constitute or represent FAA policy. Some of the material discussed here

may have been superseded by subsequent drafts, reports, or proposals and should net

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 TAKEOFF

NOISE CONTROL OPERATING RULE (21 NOV 1972); PROJECT REPORT.

The objective of this project report (14.1-320) was stated to be "to provide inform;_.-

finn for the development of a Notice of Proposed Rule Making to amend the Federal

Aviation Regulations to include takeoffnoise control operating procedures for civiltrans-

port category and civilturbojet powered airplanes. "

The background section of thisproject report provides u synopsis of the efforts

(since 1960) by both the air transport industry and Federal agencies (FAA and NASA)

to define a takeoff procedure that would simultaneously:

I. Provide a uniform procedure which would reduce the cockpit departure work-

loud and enhance safety during this key phase of flighl.

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/criteria documents, noise abatement rules, and the endorse-

ment of the airlines' recent recommended takeoff procedures have not to date elf coted

the goals desired. It is therefore deemed appropriate and wurranled in further ful-

filling our response to P.L. 90-411 in the control of aircraft noise that a Notice of

Proposed Rule Making prescribing 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 flight path.

A constant and simple takeoff operating procedure on a system-wide basis may

very well be justified for safety and economic considerations. However, maximum

relief of community noise problems requires a high degree of flexibility and variation

from one airport to nnother and is often different between runways at the same airport,

The proposed rule is therefore not optimum from a noise standpoint for all airports.
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NOISE CERTIFICATION RULE FOR QUIET SHORT IIAUL CATEGORY AIRCRAFT,
29 DEC 1972: PROJECT REPORT.

This project report (14.2-323) ilad been under internal review and revision within

tbcDOT/FAA since December 1970. From the front cover of the draft versionit

appears that the report is subject to intprnal review and revision at least annually.

The latest revision (29 December 1972) changed the scope of the category of

aircraft to be covered from the Short Takeoff and Landing (STOL) (c. g. Ref 8.2-100

to a much i)roader category designated Quiet Short Haul (QSII). Tbe QSII category

includes not only the STOL but the Reduced Takeoff and Landing (RTOL) and the Ver-

tical Takeoff and Landing (VTOL) types of aircraft. 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

Airport and Aimvay Development Act of 1970, as well as the Noise Control Act of?

i 1972 (I:'L 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

:_ report states: "Noise exposure certification--This method would control QSH noise
:i

_ by means of a noise measuring system concept tailored pertmps 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

i:i source and path options. The chief problem here is that the Federal Government does

not fully have the authority, and perhaps should not, to exercise absolute

control over local airport operations." i

The stated objective of the project "is to establish the foundation for a rule

limiting the maximum noise emission for the types of aircraft commonly designated i

as Quiet Short Haul. The rule should be effected as soon as practicable because of

the prospect of this class of aircraft developing into a fast-expanding segment of local

and regional commereiffl short haul air transportation. It is therefore urgent that

noise reduction concepts are instilled as quicldy as possible in the design and develop-

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

portation will be better able to fulfill the promise of its future role."

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

"configurations, combination of propulsion systems, and operational capabilities," the

project appears to be faced with an equally wide variety of possible terminal facilities

and attendant variable noise sensitivities.

The project report (14.2-323) includes a list that illustrates the wide variation in

aircraft types considered to be included in the QS_! ealegory. For convenience, this

list has been extracted and is as follows:

"(a) Turboprop Aircraft

(1) Deflected slipstream

(2) Tilt-wing

(3) Nonpowered li_ 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.

(e) Turbofan and Jet Flap Aircraft

(1) Fully internal flow

(2) Internally blown flap

(3) Externally blown flap

(4) Augmenter wing

(5) Overwing blown flap

(d) Lift Pod Aircraft

(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.
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(c) Fhn-In-Wlng Aircraft

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

which also afford cruise propulsion."

The project report review also states that the subject types of aircraft are not

covered under the current FAR Part 36 "Noise Standards: Aircr,'fft Type Certifica-

tion;" inasmuch us the Part 36 rule was directed toward a wide variety of Conventional

Takeoff ,rind Landing (CTOL) aircraft, the operational characteristics, thrust rnodes_

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 flux during its present embryonic stage, it is con-

eluded that the issuance of an ANPRM on QSH noise would best suit the FAA's

purposes in establishing a firm structure upon which to base specific QSH noise

,_ standards. Reliable specific data on various QSH aircraft noise characteristics and

i economics are urgently needed to construct an effective and viable QSH noise rule. "
!

:4

ii Other conclusions are stated to be:
,i

"l. Second generation QSH aircraft should be no noisier than first generation
J

i of STOL aircraft.

J 2. Noise regulations should be developed with a view to the impact of environ-
;i
ii mental provisions of the EnVironmental Policy Act, the Airport and Airways
t:

_ct and the Noise Control Act of 1972.

!i _. Most noise certification concepts lack the capability of matching aircraft
L

i noise to airport, heliport or STOLports. The potential for this matching

_ exists through the new environmental legislation.

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

consideration.

1
t
I
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5. The aircraft industry repeatedly stresses caution both in tile premature

issuance of a QSIi noise rule and in regulatory noise limits which inhibit the

development of the many types and sizes of QSH aircraft now in view. On

the other hand, the Rule's entire objective would be negated if the FAA were

to structure the regulation so as to permit a wide spectrum of noise emissions

from all possible types of QSH aircraft. Further, it would seem that the

noise sensitive task of establishing new metropolitan heliports and STOLports

together with the dem,'mds 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 m,'fl_es only one recommendation; that is, prepare ,'m 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.

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

subsonic noise regulations.

3. Solicit specific information from all segments of interested aviation sources,

municipal, local, state, Federal and public entities and individuals on the

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

environmental impacts, economic limitations, evolutionary 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. I
i

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

purposes.
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(2) The extent to which tile class of QSII aircraft should be divided into sub-

classes, i.e., rotary wing, VTOL, STOL, RTOL, etc. for the purpose of

establisMng noise limits and measurement procedures.

(3) The extent to wbich the class of QSH aircraft should be further categorized

for purposes of assessing the economic impact and technological feasibility

of noise regulations.

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

types of QSIt aircraft and their propulsion system can be predicted.

(5) The extent to which present cunventiunai noise reduction tecbnique_ can be
i

incorporated in the various types of QSH aircraft now envisioned.
:.

(6) Specification of noise nmasurement 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.

(7) The variation in noise characteristics and operating economics associated

with the various types of STOL aircraft now envisioned.

!i
'_ (8) How best to regulate noise for QSII aircraft (amend Part 36, promulgate

i_ new Part, etc.).

_: (9) The minimum time for compliance witl_ a QSH noise rule.

_! (10) 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.

[: (ll) An equitable method of establishing a relationship between maximum noise
!,

' certification levels for QSH aircraft and economic and technological feasibility.
)
_i (12) The quantitative benefits associated with QSH operation from metropoiitan
q

i: airports, heliports and STOLports with relatively high background noise levels

il and with nonresidential nighttime communities.

c
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(13) The extent and effect on total operating economics of larger classes of

QSH aircraft foreseeably designed for both QSH ,'rod CTOL route structures.

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

noise reduction for various classes of QSH aircraft.

(15) The limitations on the utilization of the V/STOL aircruft's capability of

high maneuverability by reason of airline practice due to p_lsscnger comfort,

pilot acceptance, navigational equipment safety margins and operating

eeonolnic s.

(16) The need for enroute QSH noise restrictions.

(17) The alternative methods of QSH noise reg_ulation.

(18) The development and placeomnt of economic incentives in the Rule for

reducing the noise of future QSH aircraft.

(19) The applicability of subjective noise rating concepts to rotary wing, RTOL,

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

PROPELLER DRIVEN AIRCRAFT NOISE TYPE CE[ITIFICATION STANDARDS

(NOTICE OF PROPOSED RULE MAKING): 22 JAN 1973: PROJECT REPORT.

The stated objective of the subject project "is to support a Notice of Proposed

' Rule Making to amend Part 26 to provide type certification standards for propeller

driven aircraft (other than transport category already covered under Part 36)."

The proposed standards are stated to have been designed to halt the escalation I

of noise from propeller aircraft and to ensure that new designs are substantially i

quieter. _t

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 aircraft having a maximum certificated t;_.keoff 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 portion 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 desigm or modification to existing designs for which a type certificate is required.

These standards will not be made retroactive to tim extent of requiring modification of

individual airplanes already in service bat will embrace continued production of earlier

types. It is proposed that all aircraft produced after 1 year following the issu.'mce date

of this FAR will meet u basic noise limit; whereas, after 31 December 1975, all origi-

nal type certificates will meet a lower level. Original type certificates granted through

December 1975 will also conform to the basic limit.

_*It is noted fllat the noise produced by a light airplane belonging to a given basic

model can, in some cases, be influenced to a significant degree by the installation

of approved alternative equipment or by the incorporation of subsequent modifications,

with particular reference to propeller and engine exhaust system. Therefore, the
!'L

i: provision of FAR 36, covering the incorporation of acoustically signific,'u|t changes,

._ shall apply. "

i:i A particular guideline applied to this project led to recommending deviations

from standards previously established under Part 36. The guideline was slated to

_! be, "Any noise certification scheme for such aircraft should be as simple as possible,

".i in consonance with the ability to produce consistent and reproducible results over

i_ the range of ambient test conditions likely to be encountered in practice."
;!

!_ The significant deviations are noted to include:

:i
:.'_ • The basic unit of noise measurement is based upon an A-weighted network

_:_ (dBA) as opposed to the previously established Effective Perceived Noise

,:l Level (EPNdB).

!

i
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• The noiseis measured at a singlepointunder the aircraft,which shallfly

at constantaltitudeand power settingas opposed tothepreviouslyestab-

lishedthree pointsofnoise measurements (takeoff,approach and sideline),

with theaircraftoperatinginthe appropriate(ta|,_eoffor landing)mode.

The projectreport statesthat,"The basic approach takenin settingnoiselimits

forgeneral aviationpropellerdrivenaircraftwas toestablishnoise limitsas a

functionof aircraftgrossweight, usingas a guide thecurrent noiselevels,limits

previouslyestablishedby Switzerlandand Germany, and a_nestimateofreductions

that are technically feasible and economically reasonable. These basic limits would

apply for "standard" performance aircraft, having a "standard" power loading (W/IIP).

Correction factors, based on power loading, would be allowed to credit higher per-

formance aircr,'fft for their abilities to climb faster and to fly 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 30, are a function of aircraft: weight.

The allowable corrections are based upon the aircraft 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 alrcrafl.

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

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

calculation and dissemhmtion of aircraft sound data. " In addition, it is intended to

cancel Order 7040.1, 27 October 1965, Technical Report: "Land Use Planning

Relating to Aircraft Noise."
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Tile baekgroand section of this draft order states, "the Federal Aviation Adminis-

tration does not have authority to promulgate or enforce aircraft sound standards in

tile vicinity of airports. Ilowcver, by virtue of the authority described in Paragraph 1

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

sound abatcnmnt plans and compatible 1,'rod use planning and control by the responsible

loan] and state authorities where tile legnl authority and responsibility, rests. "

Tile authorities cited in the above paragraph include:

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

Aviation Act.

• Tile National Environmental Policy Act of 1969 (PL 91-190) together with

Executive Order 11314.

• The Airport and Airway Development Act of 1970 (PL 91-258).

The draft order further states tlmt, "the techniques for measuring and describing

the physical characteristics of sound are higi_ly developed and extensively used by

members of the scientific community, tlowever, methods for quantifying and describing

sound exposure had not been developed that arc readily understandable and generally

usable."

The Aircraft Sound Description System (ASDS) developed by tile FAA Office of

Environmental Quality is intended to provide a "readily anderstandable 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 Draft Order No. 7040, dated August 3, 1972, the Department of

Transportation_ Federal Aviation Administration, distributed a proposed aircraft

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 operators generally tlmt a national system of sound

measurement be adopted for use by airport operators;
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"NOW, TIIEREFORE, BE IT RESOLVED that the Board of Airport Commissioners

of the City of Los Angeles approves the adoption of said aircraft sound description

sys?em and respectfully memorializes the Department of Tr,_msportation, the

Federal Aviation Administration to ex'pedite the proceedings necessary to adopt

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

Tbe Draft: Order was a preliminary document requiring considerable rework, as

indicated in Referenen (8.3-149), before official dissemination. However, it does

present a totally new concept, and preliminary documents are legitimate media for

their introduction. It is important that such preliminary cloeuments are not represented

as the result of final deliberations, nor assumed as such (1.1-278), until they arc

officially issued.

Subsequent to the draft order, the FAA has issued a report (8.4-286) wbich presents

tim 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 Goveran_ent 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 befcre it should be

:_ issued as an official FAA order. It is very important that new concepts proposed to

L replace existing ones be thoroughly examined as to their adequacy before precipitous
:i
i'! decisions are made for their official use.

i i 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 be time-tented for adequacy. The delay involved and resultant!1

confusion would be detrimental to the development of a coordinated aircraft noise abate-
;!

ii ment program unless the new concept has such outstanding advantages as to offset ,'my

i! setback in affording "... present and future relief and protection to the public health

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

Tile FAA report describing tile background and application of the ASDS (8, 4-286)

presents the concept in the following two forms:

1, Curves called sound contours defining the areas un the ground plane estimated

to receive a level of noise of 85dB(A) or greater corresl)ending to types of

aircraft and operating conditions. The results can be displayed as (a) 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 85dB(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, etc.) to a level of noise

of 85dB(A) or greater.

2. A quantification of airport noise for all or part of cm airport neighborhood

called situation index (SI) in traits of acre mhmtes, The results can be

presented as (a} a single number representing the summation of the number

of minutes that each acre on tile ground p]ane is exposed to a level of noise of

85dB(A) or greater or {b) a chart (histngram) that indicates the amotmt of

acreage exposed to a level of noise of 85riB(A) Or greater from different air-

craft types.

Basic Input to ASDS

The primary element in the ASDS consists of single-event equal noise level contours

of BSdB(A) assigned to various classes and operational modes of aircraft. The FAA

report does not furnish any inIormation or background detail on the construction of

these contours and simply states "the appropriate sound contour data is selected from

Section I! of this instruction (to be provided in subsequent developments of an applica-

tions manual for the ASDS). "

The usual procedure for calculating noise level contours is depend6nt (as a minimum)

upon the following three relationships:

1. A set of takeoff profiles and takeoff roll distances identified for each class ofI

aircraft (e. g. _ four, three, and two Jet engines) and takeoff weight or stage

length. Also, one or more approach profiles ,'rod distances to touchdown,

2, The variation in noise level at a reference distance (e. g., dBA or EPNL at

200 feet) 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 raage at closest point of approach for

each power setting of interest (e.g., t,'_eoff, cutback, und approach).

Tile preceding relationships represent extreme]y comprehensive sets of data that,

beeanse of the flexibility in aircraft operational procedures, are i_posslble to predict

for each specific aircraft. The usual procedure, therefore, is to assume relationships

for each type or class of aircraft that are meant to be representative of average

perf0rmmuee, both for noise level snd aircraft operations. These relationships (or

even more sophisticated ones) are fundamental to all cumulative aoisc e.x2_osure concepts

and the ASDS is no exception.

The ways in which the ASDS differ from other concepts begin aftel" tile inclusion of

the contour data in tile 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 nmttcr how attractive, can be invalidated in app]ication by [

improper basic input. A set of contours (without published backup support) provided

for use in ASDS computations is simply not safficieat for all those concerned (aviation

coranmnity, environmentalists, land use planners, etc.) to make valid judgments on

the results of any particular application.

Finally, with respect to basic input data, since all cumulative noise exposure

concepts require essentially the same basic input including measurements, any flaws

or wee]messes in such are not remedied by the development of a totally now concept.

The sensible approach, of course, is to continue to improve the data acquisition,

reduction, and computational procudnres, luc]uding all the influential variables, to the

extent commensurate with the accuracy of the measured data.

Basic Premise t Threshold Level| and Event Times

The basic premise of the ASDS concept "... is to state exposure to aircraft .¢" .rid

in terms of the amount of time that sound levels exceed a preselected threshold vMue. "

The threshold v_ue selected is 85dB(A) wl_ch corresponds roughly to the 100 EPNdB

level used in the original dr,fit order (8.3-149). In conjunction with the threshold value,

and necessary to the premise, is an assumption of the length of time (duration) the

, noise of a single event aircraft 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 m_d time as well as

in the _ns_epremise,
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The choice of 85dB(A) is poor on two counts. First, a single number is not suffi-

cient to provide information for sach purposes as noise compatible land use plonning.

A premise based upon time that solmd levels exceed ti_rcshold values wmdd have more

validity if several threshold values were used. Second, a level of 85dB(A) is too higil

(except possibly as the highest level of several threshold values) to be of much use in

evaluating noise ex_posure. 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 "...tilat, under reasonable operating conditions, an 85dB(A) noise

level corresponded approximately with both the altitude .'rod lateral boundaries of airport

traffic areas. " Tile assumption may be correct, but tilreshold levels should be clmsen

to correspond with airport community aoise in]pact areas which may extend beyond

"airport traffic areas".

Ti_e term "threshold level" is used rather loosely in the ASDS which is a cumulative

noise exposure concept wimre tile cumulation is in mim:tes of noise exposure above a

selected level (called threshold). Wherever land areas under consideration in the

ASDS arc assigned minutes of exposure, they are exposed to noise levels greater than

85dB(A), perhaps substantially greater. Only where the minutes of exposure are equal

to zero would 85dB(A) exist, and for tlmt 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 be

constructed which can be compared with equivalent values for noise exposure forecast

(NEF), the California measure (15.1-34) of community noise exposure level (CNEL),

and the slightly modified 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 ground exposed to a number of aircraft flyover events each having a maximum

value of 85riB(A). In terms of ASDS, this ground position would be exposed to zero

minutes of 85dB(A) and all positions nearer the aircraft would be exposed to a finite

number 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 noise exposure

results "are approximately as follows: 40 NEF, 75 CNEL, 75 Ldn, and zero minutes

ab6ve 85dB(A) for the ASDS. The position on the gronnd for this example is the outer-

most or least exposed position considered by the ASDS; the emphasis would be placed
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on positions exposed to finite numbers of minutes'of noise greater than 85dB(A). Therefore,

the areas examined by the ASDS for an 85clB(A) "threshold" would be interpreted by me,ms

of the other measures as areas of extreme anuoyflflcc, perhaps hearing risk, and clearly

unacceptable for proposed housing sites (10.4-,i27, 10.4-428, 12.2-442). No sunb

interpretations would be available for the ASDS results in terms of minutes of e>.'posure.

Tile choice of 15 seconds for tal<eoff 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 nnd further study is

required to ma]<e a conclusive judgnlcnt because the darntion times for noise levels in

units of EPNdB are not necessarily closely related to tile event times for noise levels

in units of dB(A) as used in the ASDS. The explanation provided in the ASDS report!

does not conclusively 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
i
i: 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 international procedures for predicting aircraft noise
i
i exposure, developed by acoustical experts throughout tbe world, the effect of number

• of operations is included as some form of Iogaritlurnic relation and not linear. There

are differences of opinion as to the particular logaritlunie 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 aircraft traffic _,_rowti_ far more than

is realistic: doubling the number of operations would double the number of acre-minutes.

On the other h,'tnd_ for the concepts that incorporate numbers of operations logaritlunically

(e. g., NEF, CNEL, and Ldn)p doubling the number of operations would increase the

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

The aviation community expects to grow in numbers of aircraft and operations

*' and also in the production of noise controlled aircraft. The ASDS could indicate,

erroneously, that tile benefits gained from quieter aircraft (e. g., DC-1O, L1011, 747,

and noise retrofit) are offset by an increase in numbers of operations. The lack of

subjective interpretations for the ASDS, such as armoyance, will not prevent the

making 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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predictedforthe same airportin1972 willbe judgedto me,anless, equal,or greater

annoyance, respectively.

CcnelusicnsofASDS Analysis

The basic premise forthe ASDS is unusual,tosay the least,because no considera-

tionisgiven inthe ASDS toany upper limitabove thethreshold. For example, exposure

to 300 minutes ofnoise varying between 85 and 110 dB(A) would certainlybe expected

to have greater impaet on public health and welfare than would tile same time exposure

to noise varying between 85 ,'rod 90 dB(A). There is no mechanism in the ASDS by whieh

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 an guidelines,

meaning, or interpretations of the ASDS results with respect to the effects of tim time

exposure of noise on people. Is 300 minutes of e.x'posure to 85dB(A) or greater at one
i

location just as bad as 300 minutes at .'mother? Is 150 minutes of exposure half as

bad as 300 minutes, or is 150 minutes of exposure even necessarily better than 300

minutes ? Is it even certain tba_. 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 tulderstand how tile ASDS can be used for such purposes

as environmental impact statements (1.2-422, 1.2-43,i), 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 tile California State Aeronautics Board adopted airport

noise standards which became effective as State Department of Aeronautics Re_'ulations

on December 1, 1972. Tim regulations are contained in Subehaptez" 6, Title 4 of tim

State Administrative Code (15.1-34).

The regulations were r'designed to cause the airport propL'ietor, aircraft operator,

local governments, pilots, and the department to work cooperatively to diminish noise.

The regulations accomplish these ends by controlling and reducing the noise in communi-

ties in the vicinity of airports• "

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

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

With the exception of the specification of a Single Event Noise Exposure Level

(SENEL), the regulation is concerned witll noise exposure, which combines measures

of noise and time at specific locations. That is, the regulation is primarily concerned

with the totality of the aircr_t noise at a particular Iocation without specific regard for

or an assessment of u 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 cotmty, is the responsibility of the

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

of the aircraft operator.
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The regulation specifies (but does not limit) the methods of controlling and reduc-

ing the noise impact to the following:

"(a) Encouraging use of the airport by aircraft classes with lower noise level

characteristics and discouraging use by lliglmr noise level aircmfft classes;

(b) Encouraging approach and departure flight paths and procedures to minimize

tbe noise in residential areas;

! (c) Planning runway utilization schedules to take into account adjacent rosiden-

i tial areas, noise characteristics of aircraft and noise sensitive time

periods;

(d) Reduction of the flight frequency, particularly in the most noise sensitive

time periods and by the noisier aircraft;

(c) Employing shielding for advautage, using natural terrain, buildings,

et cetera; and

(1) 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-

ties shall normally be considered the least desirable action for achieving compliance

with these regulations, fT

LOS ANGELES INTERNATIONAL AIRPORT

The management of Los Angeles International Airport have taken actions in order

to alleviate their noise problem. The Board of Airport Commissioners has recently

adopted 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 1,'mding fees giving preferential treatment to aircraft certificated

under FAR Part 36 and fees somewhat proportionsl 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 aircraft 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 regulation at the airport "unless and until a more

stringent rule is adopted by the Federal Government, or by any one or more

of its agencies authorized to do so. "

4. Establishnmnt of an airport Noise Reduction Enforcement Division with the

ii staff and equipment required to measure aircraft noise to ensure compliance

with standards fixed by FAR Part 36.

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

repeatedly in violation of the preferential use runway program.

The regulations in the cited resolution of the Board of Commissioners of the

_ Los Angeles International Airport (15.2-265) reflect the use of some of the noise

ii control options available to tlle airport operator when implemented in conformance with

7 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 to be available for use in rulemaking are those which
:_ would tend to regulate, control, or standardize certain aircraft operational alternatives I

.i such as two-segment approaches, reduced thrust takeoffs, and landings without the use

i of thrust reversers. Controls placed upon flight operations invariably involve the
:i r

>, safety of the particular aircraft and often other aircraft in "the system"; therefore, the

:i successful development and application of aircraft operational noise rules often require

_ the combined efforts of the FAA) the aircraft manufacturer, the airlines, and the
flight crews.

J

ii

:7
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The takeoff operational procedures developed and promulgated by the Air Trans-

port Association of America (ATA) and the National Business Aircraft Association,

Incorporated (NBAA) are contained in References 13.1-150, 168 and 266. These

procedures were developed witb the assistance of the FAA. The ATA procedure bas

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 that "the endorsement of the airlines' recent recommended takeoff

procedure have not to date effectcd the goals desired. " The project report does not

explain which goals or how the failure manifests itself. In any case, the ATA Flight

Operation_ Committee offer'is, as well as those made by the staff of NI_AA, are

representative of the noise control actions which have been, and are continuing to be, t.':d_en

by the air transport industry. These are voluntary actions resulting in self-imposed

ru]es.

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 control 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 basis in cooperation with the Caltfornm airport operators in response to the

previously cited state airport regulatinns. 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 Act of 1972 (Public Law 92-574) an]ends the Federal Aviation

Act of 1958 to include the concept of "health and welfare" and to define the responsi-

bilities of and interrelu.tionshlps between the Federal Aviation Administration (FAA)

: and the Eavironmental Protection Agency (EPA) in the control and abatement of air-

craft noise and sonic boom. Specifically, PL 92-574 requires that, in order to afford

present and future relief and protection to the public health and welfare from aircraft

• noise and sonic boom, the FAA, after 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.

In prescribing 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, Teelmolegieally practicable.

4. Appropriate to the type,

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

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 aircr,'fft manufacturers and opera-

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

communities. :Finally, the remainder of the noise must be contained within noise

compatible boundaries.
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Regulations are the most effective technique for exploiting avail_d)le noise eostroI

technology and, if properly constructed and implemented, can provide the incentive to

ensure continuing effort directed to technological adwmcemcats.

TIIREE PART REGULATORY PLAN

Public Law 92-574 (superseding PL 90-.111) amends the Federal Aviation Act

of 1958 to include tim concept of health and welfare. The full text of the amcndmect

is given in Figure 1-2. In effect, a fifth regulatory constraint has hceo :_.dded as

discussed in Section f and shown in Fi_,mre 1-]. The FAA has the mLthority to pre-

scribe aircraft noise regulations and is well qualified to develo]) them effectively

within the original four constraints. 'l'he fifth constraint (healLh and welfare) is tbe

responsibility of both FAA cad EPA; but EPA has the capability, by virtue of broader

noise control rcspuosibillty and gr_ater objectivity, for c(,ping mo_'ceffectively with

that constraint. In fact, no member of the aviation community, by virtue of its vested

interests, should be put in the position of imvieg major responsibility for the possible

limitation of the growth of aviation. Aperplexingqucstion, therefore arises. That

is, how can EPA and FAA most effectively work together and reconcile any differ-

ences in interprelation of what constitutes protection to the pahlic health and welfare?

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

REGULATIONS PRESCRIBED AND ENFORCED BY FAA

The FAA shall continue to prescribe and enforce aircraft noise regulations for

the aircraft manufacturers and operators, considering the principal regulatory con-

straints to be safety, economies, and technology. The purpose or objective for the

FAA in proscribing reKulations 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

aircraft noise and sonic boom...". The PAA slmll be considered to have the best

expertise in prescribing regulations within the constraints and, although EPA shall

be consulted £or advice and recommendations, the FAA shall have the responsibility

and authority for their content and enforcement.
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Tilenoise controlregulationsprescrihedby the FAA for tileaircraftmanufactllrers

and operators shall be expeeted to reflect the latest slate of the art of safe and cc(mom-

ical technology and shall be expected to effect a decrease in noise exposure, but net

necessarily to the e.x_ent of fall protection to the public health and welfare. Noise

regulations that pertain to source emissions or flight procedures of specific types of

aircraft cannot be expected to take into consideration such unknowns as tbe quantity of

these aircraft that eventually will be produced or where they will be operated. Conse-

quently, unless single event noise criteria is available for defining protection to the

public health and welfare, source emissions or flight procedures reg_|lations can be

developed only on the basis of safety, economics, and technology. The regulations

shall be of tbe "umbrella" type in the sense tlmt those regulated can all comply by use

of available technology but some may be capable of achieving lower noise levels than

others hy virt_wc of their greater teclmological capability. Ao airwortl_iness or

operation certificate shall be contingent upon eomplL'mcc with the noise control

r e_-,ulations.

REGULATIONS PROPOSED BY I_PA

EPA shall, when necessary, present to the FAA recommendations for noise

] control reg_ulatlons that EPA determines to be needed to increase tbe protection to the

-. public health and welfare. The recommendations shall be in the form of proposed

:'_ regulations containing the substance of noise control actions but that may not have

:_ been thoroughly analyzed regarding safety, economics, and technology. The FAA

shall have the authority to reject the EPA proposals on the basis that the constraints

of safety, economics, and technology have been violated.

'_ If, however, EPA has reason to believe that FAA rejection of the proposed regu-

_{ lations is unwarranted, EPA shall consult with the FAA and may request the FAA 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 R EGU LATIONS (PEI:_MI'rS) PRESC RIBEI) A N-D ENFOI/C ED BY FAA OR EPA

EPA shall have the authority _md responsibility to develop criteria nod noise

evaluation methodology sufficient to establish noise cxq]osure criteria such as repro-

sented by point A in Figure 2-',i. That numerical level shall establish the meaning of

protection to the public health and welfare based apes the currea! state of the art of

determining tile effects of noise on mm_ and other ecological systems and shall consider

that 100 percent protection is unreasonable. As studies continue over the years, this

number may be lowered, particularly if evidence should indicate that noise is a hazard

to health is ways not apparent initially.
I
J

The criteria establishing protection to the public health and welfare shall repre-

sent u level (or d¢)se) of cumulative noise exposure over a 2d-hour period that, if

exceeded for a specified period of years) would constitute lack of protection or eventually

nmyboclassedas n hazard, depending upon length of exposure. A point to be

emphasized, however, is that mere cxceedanec of this number only indicates that the

noise exposure is u dogt'adiog environmental influence and not a cause of immediate

noticca/)lc irreversible damage.

All airport oporat()rs shall he required to predict ihcir aircraft operations for a

typical 24-hour day and to constl'uct noise exposure contours for prescribed numerical

levels in conformance with a methodology specified hy EPA. Tim land area 'within

the contours for each _drport seighborhood shall be examined for noise-compatible

usage based upon a definition determined by EPA with advice .-rod recommendations

from other interested Federal, State, and local agencies. Wherever L'md areas arc 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, quotas, weight and type limitations, preferenti_|l runway use,

landing fees, etc, ). 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 aircraft operators and

manufaetuers to implement the current and near future source and path noise control

technology m_d permitting land areas within these contours to be converted by the
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appropriate authorities (airport operators, mid/or Federnl, State, cod local govern-

meats) to noise compatible use (insulated buildings, mmmfactltring, recreation, etc.).

SUMMARY el ,_TIIRIi]I_]-PART Pl,AN

Tlle three part regulatory prc)cedure discussed presents a logienl phm for con-

trollingnireraft noise exposure to levels that t,ffordprotection to the public health

and welfare. The procedures would permit the FAA to exercise their considerable

experl.is¢,in safety, economics, and technology wit]loutconflicting iefluenoes resul_ing

from their need to interpret the meaning of protection Lo healtb and welfare. I_PA

would hnve extensive consultations with I,'AAand would, on occasion, propose new or

modified ref_.'ulations.In general, ho_.vever,EPA would recognize and defer to tileFAA

expert judgment but would have available) in the case of serious disagreements, tile

public dissemination procedure specified ia I_L 92-574. The controls on aoise exposure,

to the extent of protection of the public health and welfare, wm|Id be implemented at

the airport by tileairport authorities, because the airport neighborhood is where the

environmental degradation exists and where tileultimate controls should be. The

airport authorities would impose restrictions on tileaircraft operators as needed to

ensure that the airport neighborhood communities are noise-compatible. The restric-

tions would provide incentive for tileaircraft operators to conduct thorough investigations

and consider maximum utilizationof the available source and path noise control options.

The fact that all aircraft manufacturer or operator has barely complied witll an FAA

"umbrella type" regulation would not ensure the acceptance of a particular airplane

at all airports. Tile airport restrictions wouId, therefore, encour_ge the aircraft

operators and mam|faeturers to satisfy the FAA regulations by hall utilization of

available technology and not mercly comply with specified limits.

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

port noise standards of the Sta_e of California, which became effective as Slate Depart-

! meat of Aeronautics Regulations on 1 December 1972. Many of tile technical and

functional details tbat have been worked out for the St_'tte of California would be appli-

cable here.
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SECTION 6

REC Oh lM i".NDA T IONS

The NAA, since tim udvent of FAR P_}rt 36, Ires been concerned with the develop-

ment era considerable number ofcoisecontrolregLulatoryactR}ns. As discussed in

SectiouV-3, there are two regulations, t_vo NPRMs, threeANPllMs, and throe pro-

jest reports. The two rei.,n_|lutions, FAR Part 8G for subsonic transports ,'rod turbojets

and FAR Part: 91..55 for sonic boom, effectively prevent the escalation of source noise

and sonic boom from civil airernfI. Considering the recent rapid grox_h of civil air-

craft (size and thrust, as well as quantity), holding the line on source noise is a note-

worthy achievement. Furthermore, the remaining" eight proposed regulatory actions,

I if inlplcmented with only relatively slight modifications, would col_tinue to limit and

taken together effect significant reduelion in cruise exposure by 1980. The land areas

within_ the noise ex2.)osure contours representing protection to the public health and

welfare, such as shows in F'igure 2-5, wouJd experience substantial shrinkage, il]us

miaimizh_g the residual land areas rccl_airing noise-compatible usage.

ix] _lddition, there are l)lher potential noise control actions not necessarily ex-

plored in depth by the I,_AA, such us cliscnssed ill detail in the report of Task Group 2,

that would further reduce substantially the noise exposure ureas.

IM]_JEDIATE FAA REGULATORY ACT/ON

ANPRM 70-33: SUPERSONIC A.TRCt_.AFT NOISE

The uoise problems relating to supersonic transports can be identified with current

and future types of these aircraft. For the current types (Concords and "I'U-144), some

models exist, others are in production, and additional models including growth versions

may be produced. 2'be future types are defined as those that have no applications for

type certificates and may not have been designed nor even thought of.
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1Many nlaaufaciuring molnbers of the aviation conununlty believe that tlle basic

differences in the desig_l characteristics of subsonic and supersonic aircraft preclude

the use of noise standards applicable to both types of aircraft. Even though supersonic

transports will share the same airports with subsonic transports that will have emn-

plied with the FAR Part 36 noise standards current at that time. they believe that

separate noise regulations should be developed for supersonic transports permitting

them to exceed the required levels for the subsonic aircraft. Unless this is done,

tlmy maintain, tile development of supersonic transport aircraft will be severely in-

hibited, in support of this position, the International Civil Aviation Organization

(1CAO) recommended (CAN 3, Agenda Item 3) Rcf. 8.,t-185 tbat futuresupersoni0

transport airplanes be designed to minimize the noise levels below tile approach path,

below tile takeoff path, and to the side of the airplane during takeoff climb. Annex 16

noise certification standards for subsonic turbojet airplanes (which are practically

the same as FAR 36). current at the time tile application for ccrtificatcofairworthi-

hess for the prototype was accepted, should serve only as a general guideline.

The ICAO recommendations, however, do not appear to be compatible with tile

'_ requirements of PL 92-57,t. On the erie band, it is *lot unreasonable to allow limited

numbers of existing supersonic aircraft (or whose construction is committed) to

: share airports with subsonic aircraft providing tlmy comply with the airport "permit"

requirements. On the other lland_ it is not reasonable to issue a noise "carte bl[lllCllC '_;i

:,;! to the manufacturers allowing them freedom to design future aircraft with the degree

,: of noise source control they think best.

In consideration of the above discussion and the requirements of PL 92-57-t, it is

" recommended that existing SST aircraft types (Concorde and TU-I,I,t) be rcgtllated to

noise levels as low as they are capable of achieving through available technology or

operational controls. Future SST aircraf_ types should be rcg'Ltlatcd to noise levels no

higher than the original :FAR 36 levels. As more advanced noise coatrol teclmolegy

becomes available, limits should be reduced accordingly.

Existing SST aircraft cannot comply witl :Part 36, but if the airport permit plan

': discussed In Section 5 is implemented, the noise exposure will be maintained within

S
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compatible land use boundaries. Some airports might be able to aeeept nullleroas SST

airm'aft operations per day without jeopardizing public health and welfare, while otllcr

airports nlight be forced to limit then1 to a very few per day or 110110 at till.

NPRM 72-19: NEWLY PRODUCED AII_.I'LANES OF OLDEI/ TYPE DESIGNS

The F._\ has received and analyzed responses to this notice and has drafted a

regulation providing ehaages to FAR Parts 21 mid 36. A regalation, proscribed hi

accordance with tile draft) should control the noise of new production subsorlie trans-

port category or subsonic turbojet powered airplanes to FAR 36 levels (which levels

are comnlensurute with current technology capability). It is recommended, therefore,

that a regulation be expedited in accordaacc with the FAA draft.

ANPRM 70 - ,t4 and ANPRM 73 - 3: CIVIL AIRPLANE NOISV, R._2DUCTION RETROFIT

AND FLEET NOISE REQUIREMENTS

Two advance notices of proposed reg'ulations have been Issued having essentially

the same objective -- retrofit of currently type-certificated subsonic tarbofan powered

aircraft, The earlier "straight retrofit" notice merely discusses the need for noise

reduction and emphasizes that current technology is available for a feasible retrofit

program, The later notice on fleet noise level (FNL) was published after consideration

of comments received in response to the earlier notice anti presents a detailed methodology

and implementation procedure that permits and encourages other alternatives its well

as retrofit. The FNL proposal is well developed and could be converted to a regula-

tionin ushort time, while tbe straight retrofit proposal might require considerable

additional development hcfore it could be structured as a regulation.

Most of ih0 nlmnbcrs of Task Gt'oup 5 indicated tllat the I'_NL concept was pre-

ferable to a straight retrofit rule but that the F'NL proposal as written should be mod-

ified with respect to some of the details. The most common objection was that the

proposed fornmlu for calculating FNL, using a logaritlmfie summation, does not give

sufficient incentive to airlines to ucquiz'e aircraft having noise levels significantly

below the I,_AR Part 36 Appendix C levels. For example, sufficient credit 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 to the public health and

welfare. Noise expbsure reduction cannot be accomplished 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 sirra'aft will bavc

no significant effect on the overall community noise exposure unless the noisy narrow-

body aircraft are retrofitted or replaced. Tile logarithmic summation procedure is

much more representative of the physical and subjective characteristics of noise than

is a linear Stunrnation procedure.

• The point raised on incentives to acquire aircraft 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

i goals (or "gates" as one manufacturer suggests) that decrease in time, reflecting or

!! exploiting teelmology 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

i! he would not be permitted to exceed. The second gate would occur on 1 July 1976

" where the FNL originally established for each operator would be required to be 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 FAR 36 levels

applicable to his fleet, because many of his aircraft individually would lmve 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_ a fourth gate specified for 1980 might reqaire FNL values to be five

EPNdB below the values for the third gate to exploit the refaa 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 technology {refan retrofit)to contribute as itbecomes operable, and to encourage

the phaseout of existing aircraft by tileintroduction of new wide-body and other quiet

aircraft. In addition, tile FNL concept would periodically provide a great deal of

uselhl information to tbe Government on air carrier fleet size, mix_ ,'rod utilization.

However, there are several features in the proposal that weaken 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 Task Group 5 report recommendation is that 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. lnclude 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.

First, they must be safe, standardized, and capable of being included in routine op-

eration at any airport. Second, they must be capable of effecting signlfiea_t noise

reduction for critical noise impact areas. Unfortunately, no single takeoff procedure

is capable of providing the necessary noise relief for all airport neighborhood com-

mtmities. 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. Sideline noise sensitive,

2. Near 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 noise exposure _hat 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 sensitive departurc procedure would require a
/

reduced-thrust takeoff. A near downrange noise sensitive departure procedure would

require a steep initial climb and sharp thrust cutback (a outback 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 takeoff operating rule as provided in the project

repot. The proposed ruie Is not optimum from 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 airport commun/ties

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 escalation of

noise generated by propeller driven aircraft. However, for noise type-certification

purposes, the public health 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 ueits 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 evaluatioa measure and a three-point measurement

system similar to FAR 36, but with levels and distances chosen to fully ex_ploit the

availability of current source and flight path noise control teclmolog_y for propeller

driven aircraft.

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 aireraft 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

reasonable (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 modification.

It is recommended that the criteria levels for Appendix C remain in effect us 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 given for the approach condition to ensure that such levels

are not lower than can be achieved by available technology for control of the airframe

aerodynamic 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 AIRCRAFT

The current effort to gather all possible typos and varieties of R/S/VTOL aircraft

(with their attendant variability in propulsion and lift systems, types of terminal fa-

cilities, probable route structures and economies) into one noise envelope appears to

be impractical. 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 air-

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 aircraft. Only criteria levels and locations of measuring points need he

modified to reflect the lower noise levels required for city and suburban center opera-

tions and for comparatively low altitude cruise paths.

iVIISOELLANEOUS FEDERAL ACTION

The three-part regulatory plan presented in Section S introduces the airport

permit concept 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

can be incorporated in an airport eertifiente issued by the FAA under Title VI of the,j
!i Federal Aviation Act of 1958. An alternative method of implementing airport noise
).

;ii standards would be to tr,_msfer this authority to EPA.

N
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400 E.J. Whitehead, ,,program on Ground Test of Modified
Quiet Clean JT3D and JTSD Engines in Their Respective
Nacelles; DC-9 Series 32, Engine and Nacelle/Airfr_ne
Integration Definition", Report MDC J5733A, Douglas

Aircraft Company, 23 May 1973 (Second Submittal).

41_ A.L. McPike, Ltr: "Additional Comments on Task

Group 4 Report of an Editorial Nature", Douglas
Aircraft Company, 29 June q973.
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991 "Noise Abatement Takeoff Procedure Reenmm_nded

for Cc_modor_ Jet 1123, Israel CAA Approved
Flight Man,,al, 26 Nov. 1971.

996 C.R. Cox, Ltr: (including enclosures), Corrected
Vistu_l of A/T Speed ve Sideline Noise and "Fly
Neighborly-H_w to Operate the Medium Helicopter

More Quietly, " Bell Helicopter, 12 April 1973.

997 J.S. Gibson, "Information Brief - V/STOL Noise
Technology and Design Considerations," IB 7302,
Lockheed-Georgla Company, 9 March 1973 (Rev.).

_8 J.S. Gibson, '_nformatlon Brlef-Non-Engine Aero-
dynnm_e Noise Technology and I/_2act," IB7301 _
Lockheed-Georgia Company, 6 April 1973 (Bey.).

219 H. Sternfeld_ Jr., E. G. H/nterkeuoer, "Acceptability
of VTOL Aircraft Noise Determined by Absolute Sub-

jective Testing," NASA CR-2043, Vet, el Division of the
Boeing Company, i0 Jan. 1972.

217 "An Investigation of Noise Generation on a Hovering

Rotor: Par, If," Vet, el Division of the Boeing Company,
Nov. 1972.

216 F.H. Sehm_tz et.al., "A Comparison of Optimal and
Noise Abatem_nt Trajectories of a Tilt-Rotor Aircraftj"
Vertol Division of the Boeing Cumpany, Jan. 1972.

230 "FAA 727 Quiet H_celle R_trofit Feasibility Stud_ -
Contract DOT-FATIWA-2637, " Wichita Division of the

Boei_C_, I_te ,n_nown.

231 "Fe_aibillty and Initlal Model Studies of _ Coand_/ ,:
Refraction Type Noise Suppressor System," Report

D3-9068t Wichita Division of the Boeing C_pany,
Janu.ry 1973.

412 A.L. McPike, Ltr: "Comments on Draft Report and
Operations of EPA Task Group 4", Douglas Aircraft

Company, 29 June 1973

413 A.L. McPike, Ltr: "Comments on Draft Report and

Operations of EPA Task Group 9", Douglas Aircraft

Company, 29 June 1973.
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286 H. Drell, Ltr: (with enclosure),"Lockheed-Califormla
Company/Rolls.Royce Posi$ion Related to the Potential
for further Engine Noise Reduction, Lockheed.Callf.
Company, e5 April 1973.

304 J. Vogel, Ltr:(with enclosures), "Sideline Noise
Measurements,"Loekheed-C-1_fornlaComPany,i May1973.

374 V.L.Blumenthal, Ltr. "Additional Comments on Draft
Reports" Boeing Commercial Airplane Company, 20 June 1973

330 "Contract DOT-FA71WA-2628, FAA _3D-707 Quiet Nacelle
Program S1_m_y, " Bnelng-Wichlta, 7 M_7 1973.

246 R.E. Russell_ Ltr. w/attach_nts, "D_ta on Operatlona&
Procedures as Requested in EPA Letter of 12 A_ril 1973_"
Boeing Commerci_l Airplane Group, 20 April 1973.

338 "Conco_de: Airport Noioe and Silenolng Progr_e,"
SNIAs SI_ECMA__AC 8nd Rolls Royce T_r_ted, OCt. 1972.

J

: 339 "0oncorde:Air_ Noisean_SilencingP'A'oEramme;
_! Annex 3_ The Econcm_c Aspect- of Silencing Coneordm_"
i SNIA, SNECMA, SAC and Rolls Royce Limlteds Oct. 1972.

• 340 "Coneorde; Airport Noise _ SileneIDE Progra_I_e;
Anne_ 2_ Manufacturers Further Studies of Noise Re-
duction," SN_A, SNECMA, BAD am_ Roils Royce Y_Lmited,

! Oct. 1972.

ili 367 "SAC- 411 Noise Reduction Programs," British Aircraft
_ Co_. (USA),_ _,_yl_y..i.

_i 3_/_ M.G. Wild_, Ltr. wlth "Recummend_tione of _ Con-
c@1_Manufacturers to the EPA Relating to the Regulation

of COm_OrclmNo_oo," BAE, 17 M_7 1973.

2_3 "727 JTeD-IO9 Refan Nacelle and Airplane Integra-
tion Definition", Preliminary Submittal D-640882,
Boeing Commercial Airplane Company, 4 April _973.
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401 K.P. Rice, "Program on Ground Test of Modified,
Quiet, Clean JT3D and JT8D Engines in Their
Respective Nacelles; JT3D/JT8D REFAN Preliminary
Economic Study" Report No. D6-40982, Boeing

Commericial Airplane Company, April 1973.

402 K.P. Rice, "Program on Ground Test of Modified,
Quiet, Clean JT3D and JT8D Engines in Their

Respective Nacelles; 707/JT3D-9 REFAN Nacelle,
Engineering Summary Report" Report No. D3-9107,
Boeing Commercial Airplane Company_ April 10, 1973.

403 K.P. Rice, "Program on Ground Test of Modified,
Quiet,, Clean JT3D and JTSD Engines in Their
Respective Nacelles; Phase I, 737, JTSD-109 REFAN

Nacelle and Airplane Integration Definition"
Report No. D6-325691 Boeing Commercial Airplane
Company, June 22, 1973.

404 K.P. Rice, "Program on Grouud Test of Modified,

Quiet, Clean JT3Dand JT8D Engines in Their
Respective Nacelles; Phase I, 727, JTSD-I09 REFAN
Nacelle and Airplane Integration Definition"
Report No. D6-41170, Boeing Commercial Airplane

Company I June 1973.

405 Bernard D. Brown, Ltr. "Confirming Currency of
Documentation Supplied to the Task Group",
British Aircraft Corporation (U.S.A.) Inc., 2 July '75-

406 Bernard D. Brown, Ltr. "Position Paper Related to

ERA Aircraft/Airport Noise Study Report", British
Aircraft Corporation (U.S.A.) Inc. for Concorde
Project Director, BAC-CAD on behalf of the four
Concords Manufacturers, 2 July 1973.

408 V.L. Blumenthal, Ltr. w/Attachments: "Boeing

Commercial Airplane Company Position on Task
Group 4, Noise Source Technology and Cost Analysis
Including Retrofitting", Boeing Commercial

Airplane Company Letter 6-7270-I-444, 29, June 1973.

409 V.L. Blumenthal, Ltr.: "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" Boeing Company Letter
No. 6-7270-1-455, 29 June 1973.
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445 Ronald G. Schlegel, "Position on VTOL Noise

Certifioation", Sikorsly Aircraft, 20 July 1973.

449 D.L. Hiatt, M. B. McKaig, et.al.I "727 Noise Retrofit

Feasibility; Vol. III: Upper Goal Flight Testing and
Program Summary" FAA-RD-72-40, III, Boeing Commercial
AirplaneCo.,June1973.

450 "Visual Aids in Support of an Ora± Report on Contract

DOT-FA71WA-2628, FAA JT3D-707 Quiet Nacelle Program",
. Boeing CommercialAirplaneCompany,25 July 1973.

451 "Visual Aids in Support of an Oral Report on Contract
DOT-FA71WA-2637, FAA 727 Quiet Nacelle Retrofit
Feasibility Study", Boeing Commercial Airplane
Company, 25 July 1973.

, i

452 "Program on Ground Test of Modified Quiet Clean JT3D
and JT8D Engines in Their Respective Nacelles: Visual

Aids in Support of an Oral Report on Phase I Results",
i DouglasAircraftCompany,25 July 1973.

453 "Visual Aids in Support of Oral Report on a Retrofit

Feasibility Program", Federal Aviation Administration,
'I

:_ 25 July 1973.

!i 455 "VisualAids in Supportof Oral Report on Long Range
!j Noise Measurements" Boeing Commercial Airplane Company,
_I 25July1973.

456 "Visual Aids in Support of Oral Report on Re_an _etrofit

:_ Program Status" Boeing CommercialAirplane Company,
_ 25July1973.
I

!I

.!

i
I
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56 J.T. Davis, Ltr: "Comments on FAA Rules and

Proposals," Delta Airlines, 9 March 1973.

73 P.A. Soderlind, Ltr: "Northwest Airlines Noise

Abatement Procedures," Northwest Airlines, 24
November 1970.

270 "Flight Standard Bulletin No. 3-70: Revised
Standard NWA Takeoff," Northwest Airlines, Inc.,
5 October 1970.

267 R.E.L. Carmichael, Ltr: (with enclosures)

'_Regarding PSA Policies Involving Noise Abatement
During Arrivals and Departures," Pacific Southwest

Airlines, 28 March 1973.

268 J.R. Tucker, "Takeoff Flight Path Studies," Air

California, 1 March 1973-

269 "Special DCA Noise Abatement Procedure,', Flight

Operations Manual, United Air Lines 25 Feb. 1972.

333 J.T. Davis, Ltr: "Comments on Draft Report
Task Group 5, 5 May 1973," Delta _ hines,
16 May 1975.

334 J.T. Davis, 'rVisuals in Support of Comments on

Draft Report Task Group 5, 5 MaY 1973," Delta Air
Lines, 16 May 1973.

384 R. We Rummel, Ltr. with Enclosure titled "Airlines and

the Energy Crisis", Trans World Airlines, B3 May 1973.
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41 M.P. Kelly; Ltr: "Nosie Problems at 0_a-
Locka Airport," 12 February 1973.

47 R. Gegauff; Ltr: "Noise Problems at Logan
Airport," 2 March 1973.

372 J.C. Bohonis; Lt_: "Suggestions for Aircraft
Airport Noise Study Report," 17 April 1973-

373 E.E. Farman; Ltr: "Aircraft Noise" 12 May 1973.

381 W.H. Rodgers, Jr. Ltr with Copy of Chapter from
Author's Book Titled "Corporate Country"_
8 June 1973.

J
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12 Lloyd Kinton_ "Aircraft Noise as a Contlnulng
National Problem," Prcceedln_s of International

Conference on Transportation and the Eavironment,
_o D_te.

16 J. Tyler, "Source Abatement Technology I" Submitted
to EPA Aircraft/Airport Noise Study Task Group 4,
28 February 1973.

e7 J. Hellegers, L. Hinton, N. McBride, C. Lerza,
J. Conroy, Envirc_ment_l Defense Fund Letter to
John Schettino, 23 February 1973.

30 J. Hellegers, Raelynn J-n,sen I L. Hinton, J. Tyler,
N. Mcbride, M. Moore, P. BOZTe111, M. Evans, Ltr:

"Docket No. 12534; AHPRM on Civilian Airpl_ne
Fleet Noise (F_L) Requizements," EDF, NOISE, ADAP,
CAN, Sierra Club, a March 1973.

46 J. Hellesers; Ltr: "Advice on Requesti_ Imfo
from the FAA," 26 Februau7 1973.

57 L. Hinton et al; Ltr: "Aircraft and Airpor_ In-

strmnentatlon," 13 March 1973.

77 T. Berland,'_s_onseto AHeM on F_L,Docket i
No. 12534 * Notice 73-3," Citizens Against Noise,

14 March 1973.

85 L. M_nton, J. Tyler_ i_esponse to _ 73-3, !
Docket No. 12534," N.0.I.S.E.," 2 March 1973. i

94 "Ccmm_nCs Rel_te_ to FAR Part 36: Aircraft Noise

Ce1_ificatlon Procsdureos" N.O.I.S.E., 22 M_mch 1973.

95 "Comments R¢l_te_ to Airport Certiflcation,"

N.O.I.S.E., 22 March 1973.

168 "Control of Aireraf_ Noise in the _slc Engine
Air,.r_/_ Design," _OISE, J. Tyler, 3 April 1973.

169 "Airport Desi6n" _0ISE, J. Tyler, 3 April 1973.

173 L.V. Hinton, J. M. Tyler, Ltr: "Ree_na_a Re.
81ulatlons," N.0.1.S.E., _ April 1973.
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294 L. Hinton; Ltr: "QuestionS Related to FAA's
Understanding of Authority _o Regulste Airport

Noise," N.O.I.S.E., 4 May 1973.

293 L. Hinton; Ltr: "To Mr. Philllp T. O-,mlmgs, Aest.
Counsel, Crm_.Ittee on Public Works, United States
Sena_e_ N.O.I.S.E., 4 May 1973.

295 J. Tyler, L. Hinton; Press Release Related to
Aircraft Noise Reducl;ion I_mnn-tration at Dulles

Airport on 7 May 1973s N.0.I.S.E., 7 May 1973.

325 J. Scaffetta; Ltr: "Concern over SST Noise Pollution,
Member of Frlend_ of the Earth, 15 March 1973.

345 J.M. Tyler_ L. Hinton, "CL,....entson D11aft Reports of
Ta_k Group 4 and 5," NOISE, 15 May 1973.

346 L. H£nton, Ltr: "Findings and Recammend_tions Re-
late_ to "Adequacy of FAA Fltght and Operational
Noise Controls," NOISE, 27 April 1973.

358 L. _nton, J. Tyler, Ltr: "Cn==_nts end Recn=,,en_a-
tlonm for Dr_ No. i, Chapter 3 of the Report to

the Congros.," NOISE, 18 _V 1973.

389 J.F. Hellegers, Ltr. "Capacity Limitation
Agreements," Environmental Defense Fund, 31 May 1973.

393 Lloyd Hinton and John Tyler, Ltr: "Position Paper
Related to Task Group 5 Report", N.O.I.S.E,
30 June 1973.

394 Lloyd Hinton and John Tyler, Ltr: "Position Paper
Related to Task Group 4 Report", N.O.I.S.E,
30 June 1973.
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25 "The Long Range Needs of Aviation, "Report of
the A_iation Advisory Commission, 1 January 1973.

52 The Long Range Needs of Aviation: "Technical
Annex to the Report of the Aviation Advisory

Commission," Vol I, January 1973.

53 The Long Range Needs of Aviation: "Technical
Annex to the Report of the Aviation Advisory

Commission," Vol II, January 1973.

99 '_ircraft Noise Analysis for the Existing Air

Carrier System," Report No. 2218, Contract No.
CON-AAC-72-12, Bolt, Beransk and Newman for
the Aviation Advisory Commission, 1 September 1972.

54 "Impact of BusinessJets on Community Noise
_xposure," Proj. Report No. 2222, Bolt, Beranek
and Newman for the Aviation Advisory Commission
21 August 1972.

117 "Classification of Airport Environs by Airport/
CoMmunity Land Use Compatibility," Back & Sterling,
Inc. for Aviation Advisory Commission, 28 Jan '72.

118 "Cost Estimates for Removal of Residental and

Related Land Use Near Selected Airports," Back &
Sterling, Ins. for Aviation Advisory Commission,
25 August 1971.

175 "A Model and Methodology for Estimating National
Land Use Removal Coats," The Decision Information
Group, Inc., For the Aviation Advisory Commission,
4 August 1972.
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29 L. Simpson, R. C. Knowles, J. B. Felr_
"Airline Industry Financial A_lysis with
Respect to Aircraft Noise Retrofit Programs ,"

R. Dixsn Speas Assomlates t N. Y., Janus_y 1973.

R4 D.C. Gray, "Results of Noise Surveys of Seventeen
General Aviation Type Aircraft, " Federal Aviation
Administration Report No. FAA-EQ-73-1, Dee '72.

37 "Draft: Environmental Impact Statement for Policy
Changes on the Role of Washington National Air_ort

and Dulles Internationa% Airl_ort," Prepared by
the Federal Aviation Administration, 31 January

1973.

70 Working Paper No. 10: "Aviation Cost Allocation
Study; Allocation of Airport and Airway System
Costs," Office of Policy Review, Department of

Transportation, December 1972.

(

_8 "Noise Abatement Procedures," Federal Aviation
Agency, November 1960.

:' 49 R.L. l%m,_1_u, :The Status of Internationa_

_i Noise Certification Standards for Business
Ai1_raft," Depertaent of Tra--_ortation,

! 6 April 1973, NBAA Meeting.

:i
;i: 50 "Noise Abatement Rules: Amendment 91-46 to

FAR, " Federal Aviation Administration, 4 Dee '67.

6_ J.D. Wells et al, "An Analysis of the Financial

and Institutional Fran_work for Urban Transporta-
tion plan_g and Investment," Study S-3_5,
ContractNo. DAHC15-67-C-0011,Departmentof
Trazmpor_tlon, June 1970.

69 Working Paper NO. 8: "Aviation Cost Allocation
Study_ Design Rationale for a General Aviation

N_ior_l Airspmme Syntem I" Office of Policy
Revlew_ Department of T_,_-portation, July 1972.

I
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71 Working Paper No. 18: "Aviation Cost Allocation
Study, The Price Elasticity of Demaud for General
AvlstionI" Office of Policy Rev-lew3 Department
of Transportation, December, 1972.

72 D.L. Hiatt st. el., "727 Noise Retrofit Feasi-
bility; Vol. III: Upper Goal Flight Testing and
S,,m_y," Report No. FAA-RD-72-40,III., Federal
Aviation _m_-i,+.rationI January, 1973.

i00 "Project Report: Noise Certification Rule for ST_L
Category Aircraft," FAA, 18 January 1971.

i01 "Aviation Cost Allocation Study: Overview of Cost
Allocation Methodologies; Wor_ng Paper No. i_"
Office of Policy Review; Dept. of TrauBportation,
January 1972.

102 "Aviation Cost Allocation Study: Working Paper
No. 15; Socio - E_om_c Appro&ch to Benefits
of the Airport and. Alrwmy System," Office of
Policy Review, Dept. of Tr,_nnportation,Dec'72.

104 W.C. Sperr_-j"Information Brief on Bibl_ography
on Aircra_t Certi_cated Noise Levelsl" Preliminary
D_ta Compiled by FAA/AEQ.20, 21 December 1972.

105 W.C. Sperry, "Information Brief on Bi_lingr_phy
of FAA Aircrar_ Noise Reports," 18 August 1972.

107 W.C. Sgerry "Information Brief on Current and
Estimated Noise Devels for Major U. S. A£rcr_ft
Series_" FAAs 2 December 1972-.

108 W.C. Sperry. L. A. Ronk "Information _r_ef
on Boelng 707-32OB Aircraft NoiseI" FAAj 29
J_nu_ry 197Z.

109 L.A. Ronk, T. N. Coke, s, W. C. S_erry, .
"Inf0rm_tlon Brief of EPNL Contour (Footl_rlnt)

CcEga_on of Noise A_atem_nt Retrofit Option_.
for 707-3_0B Aircr_-*t,"FAA_ 11 January 1973.

ii0 L.A. Ronk_ T. N. Cokenals, W.C. Sperry, .
"Information Brief of EPNL Contour (Footprint)
Comparison of Noise Abatement Retrofit 0_tion_

for 727-200 Aircraft," FAA _ December 1972.
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111 T.N. Cokena_o3 "Information Brief on Cc_r_uter
Programs for the Evaluation of EPNL Contours
for Approach Operations," FAA, 19 Septem_r 1972.

11P L.A. Ronk, "InformationBrief on Computer Programs
for the Evaluation of EPNL Contours for Takeoff

Operations," FAA, 11 September 1972.

113 L.A. Ronk, T. N. Cokenals, W. C. Sperry," Infor-
mation Brief on EPNL Contours and Enclosed Areas

_or 727,DC-9,ana7O7Aircraft," FAA, i May 1972.

114 L.A. Ronk, W.C. Sperryj T. N. Cokenals_ "Infor-
mation Brief on Takeoff and Approach Noise for
Boeing 727 Aircraft," FAA,, 8 January 1973.

116 W.C. Sperry, L. A. Ronk, T. N. Cokena_, "Infor-
_tion Brief on Prediction of Aircraft Noise Levels

for P1_n_ng Purposes," FAA, 7 Se_t_ber 1971.

119 "Part 91: General Operating Flight Rules; Civ'Ll
Aircraft Sonic Boom," Federal Register Vol. 38,
NO. 59_ 28 Y_rch 1973-

120 W.C. SperryI "InformationBrief on Curr_nt and
Est_mate_ Noise Levels for Major U.S. Aircraft
Series,' FAA, 2 Decmnber 1972.

147 N.C. Sl_erryI "Infn,,-ation_rlef on Fed_r_l Aviation
Admlnls_ratios Noise A_t_nt Research and DevelolQment,"

FAA,22 December1972.

148 W.C. Sperry_ "Informntion _ef on PAA Aircraft
'i Noise Research," FAA_ 6 December 1972.

: 149 W.C. SperryI "InformationBrief on Ar_13r_isof
i Aircraft Sound Descril_tionSystem (ASn_)_" EPA,
_! 2 April 1973.

_i_ "A S_udy of th_ M_tude of Tr_porte._10n Noise307
_i+ Generation an_ Potential Abatement: Vol. I - Smnmary_"

i_ 0ST-ONAC-71-1_ Delmvtmmnt of Trau_portat_on, Nov'70.

:i 36_ "A Study of the Mo_nitude of Transportation Noise
Gen_ratlon _nd Poten_i_l Abatement: Vol. _r_I-

Ab_$em_Ut Resl_on_ibility_"0.ST-0NA-71--I,Dept. of
Tran_l_Ortatlon_November 1970.
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213 "Airline Economic Impact Computer Model: Vol. I-

Detailed Discussion," FAA_-EQ-72-4, I, Federal Aviation
Administration, Department of Transportation, June
1972.

182 "Airline Economic Impact Comguter Model. Vol II -

A_I_:I_Y , Detailed I_ Tables, " FAA-EQ-72-4,II J
Rohr Industrles_ Inc. and Mitchell Research
Associates for the Del_._u..en%of Transpoz_ation_
June 197a.

286 J.E. Cruz_ "Aircraft Sound Description System -

Background and Application" Final Report FAA-EQ-73-3,
Office of Environmental Quality, FAA, March 1973.

424 DRAFT "Noise Standards for Newly Produced Airplanes of

_.derType Designs" Federal Aviation Administration,
Jraft Regulation, July 197_.

185 C.R. Foster, Memo and _nclosure; "Report of the
U. S. Delegation to the ICAO C_ttee on A_ror_
Noise_ Third Meeting_" _ M_rch 1973.

207 "Arrive/ and Departure Hnnd//_ of High Performance
Aircraf%_" DOT/FAA A_vieory Cire_,1-_ No. AC 90-59_
28 _ehnmry 1972.

_ I_ews A_Icle: "FAA Uncertain of Autho_ty In ReEu/nt_n_
SST Noise, " Aviation D_ily, 18 April 1973.

165 H. S_feer, "Visue_Is on Aix_or% No_se Reduction Fo1_cast,"

Presented _o EPA/ONA_ Aircru/_/Airport Noise Study
T_sk Group 4_ M_e_in_ No. 4, 3 April 197_.

251 "Proposed FAA Maximum ;d]ownble Noise Levels to be Requlre_
for Certi£ication of Future A_rcr_t," Enclosed with Ltr.

by Joseph D. Blatt, 1 Sept6mber 1966.

263 H.B. S_feer Ltr: (with enclosures) "Summa_ of Effecte of
Retrofit on Po_ttl_tlon fo_ Six Airp_rt_ _nd Program Co_ts,"
30 A_ril 1973.
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23S "Economic Impact of Implementing Acoustical ly
Treated _acelle and Duet Configurations Applicable
to low_By-Pass Turbofan Engines," Reloort FAA-N0-

70-11, Prel_ared for Dept. of Transportation, Federal
Aviation /L_m4nlstration by Rohr Cor!ooratlon, July 1970.

234 Claude S. Bl_Inegar, Ltr" "Regarding the Assignment of
DOT Personnel to Work with EPA in Meeting EPA Responsi-
bilities trader Seotlo_ 7, 17, and 18 of the Noise

Control Act of 1972, " Department of Transportation,
5 A_rll 1973.

252 J.F. Woo_-_l and Advisors, "Aircraft Development Sex_Ice

Proposal for FAA Noise Certification Criteria," 1 February
1968.

2511- I.H. Hoover t "Aircraft Noise Certification A1ternatlvcsj"

Ltr: Aircraft Industry F_muf_cturers, Operators,
and CousuEtants, 3 October 1967.

10S "Aviation Cost Jtllocation Study: Working Paper No.9;

Ben_fi_s_" Office of Policy Review s I_ps_nt of
Tram_l_Or_ations October. 1972.

3_q "Aviation Forecasts Fiscal Ye_s 1973-1984," Dept. of
Tran_atlon, Federal Aviation _m4 nlstration,
Sept.1972.

$5_ H.B. Safemr, Tech. Memo. "Aircraft Retrofit - A Cost
Effectlveneas Armlysiss" Dept. of Transportations 18
M_ 1973.

391 "Land Use Control Strategies for Airport Impacted Areas".
Report No. DOT-FA71WA-2579, Urban Systems Research
and Engineering, Inc for the Federal Aviation
Administration, Oct. 1972.

436 "_le New Aviation Taxes", E. C. Bulletin No. 70-2,

Office of Aviation Economics, Federal Aviation
Admin/stration, July 1970.
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439 Project Report: "Newly Produced Airplanes of

Older Type Designs - Proposed Application of
FAR 36 Noise Standards (NPRM 72-19, Docket No.12064),
Before July 1972.

440 Project ReRort: "Aircraft Noise Certification
Rule for Transport Category Aircraft" 24 Sept. 1968.

154 '_ Study of the Magnitude of Transportation Noise
Generation and Potential Abatement: Vol.lll-

Airport/Aircraft System Noise," OST-0NA-71-1,

Dept. of Transportation, Nov '70.

443 Carols S. Tanner, Ray E. Glass, "Analysis of
Operational Noise Measurements in Terms of Selected
Human Response Noise Evaluation Measures", FAA-RD-
71-112, December 1971.

457 "Visual Aids in Support of Oral Report on Retrofit
Study" R. Dixon Speas, 25 July 1973.

458 "Visual Aids in Support of Oral Report on the
Airport Noise Reduction Forecast Program", Wyle
Laboratories, 25 July 1973.

R-8. 6



MASTER
FILE
NO. BIBLIOGRAPHIC CITATION

75 P.A. Shnhnd_1 "Department of Defense Noise
Eesearch Programs Source Noise Abatemant
Technology," Department of DefenseI Air
Force Aero ProloulslonLabs, 21 March 1973.

192 N.J. Asher et.al., 'The Ii_.a,dfor Interelty
PasseDger Transportation by _OL Aircraft I"
Institute for Defense A_alysisI A_g. i_68.

335 P.A. Shahady, "U. S. Air Force Noise Research,"
Presented to EPA Aircraft/Airpox_ Noise Study
Task Group 4, 16 Nay 1973.

336 W.S. Blazowskl et al, '_he Aircraft Engine and the
Enviremnent_ Air Force Acre Propulsion I_boratory_
16 M_7 1973.

337 R.P. Burns, "Noise Pollution Control in the U.S.
NaYy;" Naval Air Prol_l_lon Test Centerj 16 M_r 1973.

363_ F.H. Schmltz, "Rotary Wt_ Acoustic Reoeoneh,"
_Amea Dircctorate, U, B. /_ Air Mobility R & D
Y_borntory, 16 M_7 1973.

350 R.W. Young; "M_terial for R_pOZ'_ on Aircraft/AArl_a-t
Noise," SubmA_te_ to F_A Task Group 3, Department
of the Navy, 3 M_7 1973.
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26 W.C. Sperry, '_EhreePoint Measurement Concept for
STOL Noise Certification," Information Brief,
2 October 1972.

31 W.C. Sperry, "Aircr_i_/Airport Noise Report
Stud_. Meetln_ No. i of Task Groups 4 and 5 -
S,_n_y, " _A/ONAC, 27 February 1973.

40 L.A. P/:_,lee,(EPA) M.D.; Ltr: "POllcm Helicopters,"
Noise and Utillzation; 22 February 1973.

45 J.C. Sehettlno; Ltr: "DOT Participation in Aircraft/
Airport Noise Report Study;" _A/0NAC, 7 Mar'73.

59 W.C. Sperry, "Minutes of Meeting No. 2, Aircraft/
A/rport Noise Report Stud_- Task Groups 4 8_d 51 "

EPA/ONAC, 14 March 1973.

A. F. Meyer, Jr., Memo: "C,_.w,ents on ARPRM on
FNL," 19 /4_r'73.

86 W.C. Sperry, "Information Brief on Fleet Noise
Level Me_h_d_IoEy," EPA, 19 March 1973.

97 W.C. Sper'i'y_ "S_,,_y Minutes of Air_rai_/Airpom_
Noise Report Studyj Meeting No. 3 for Task Groups
4 an_ 5 with Enclosure," EPA/OPJ_, 26 March 1973.

98 W.C. Sperry, "Information _ief on Aircrmi_ Noise
Control OptionD an_ Methods of Ex_loitimg Technology,"
EPA/0NAC, 24 March 1973. (Hey. _3 April 1973)

.1.1.5 W.C. Sperry, "Aircraft Noloe Exposure: _askground,
/4ethodoloq_"and Cc_sonst"FAA , 24 September '7_-

_i "Information _rlef on Aircrsa'tEquipnent Growth and
Future Trend_" Aviation Week and Sp_ce Technology1
19 March 1973.

139 "Information _-lef on Aircrs.etand Englne Speolfi-
c_tionsl" Aviation _eek an_ Sl_ace Tenhnology_
19 March 197_.
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141 Betsy Amin-Arsala_ Memo: "Concept of Airport

Cer_ificstion_ G.W.U./EPA, 30 March 1973.

146 '_IEFAN: Prc_tlsing Technology I Uncertain Future: "
Article from _ZOSl0ace Daily_ 23 Marsh 1973.

179 W.C. Sperry_ "S,-_-_y Minutes of Aircra/_/Airport
Noise Report Study; Meeting No. 4 for Tank Group_
4 and 5 with Enclosures," EPA/ONAC, i0 April 1973.

180 R.S. Bennlnj '_nformation Brief on Framework for

AirDort/Aircraft Regul_tions," _PA/oNAc Task
Group_5:5 April 1973.

o=24 W.D. Rt_kelsha_; Ltr: (with enclosures),
"Indieati_ ReSponse to Concern Expressed

by Ms. K. W. Homer_ Constituent of I_n. W. O.
Magnuson," EPA, 2 April 197S.

S08 J.C. Schettino; L_r: '_n Reply to Mr. W_111_m
M. CoOper, Jr. j Citizens for Con_ervationl"
EPA,19Apr_l1973.

_77 B.J. Nozick, Information Brief on Eoise Exposure
Forecast (NEF) Areas and Land Clearance Costs at

Twelve Air Carrier Airports for Six Fleet Configurations
(1985 0perations), EPA, 9 April 1973_

_41 W.O. Sperry, Memo: "ICAO Actlvl_y, can/33" EPA,
20 Mar 197S.

_85 Draft #i: Chapter 3: Operations Ana_Mslss Environmental i
l_otection Agency Aircr_/Airpor_ Noise Rel_ort of I
Task Group 2, 5 May 1973.

_9 A. Meyer_ Jr._ Memo: "Information Regarding Depart-
ment of TranSl_Ortation Con_ulta_ionm an_ P6a'tisip_tion
in the Aircraf_ and Airport Noise Study - Noise Con-

trol Act of 197_" EPA/0NAC, 6 March 1973.

376 H.J. Noziok, Information Brief on Business Jet
Identification and Estimated Noise Levels, _?A,

6 April _973-
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271 "An Evaluation of Policy Alternatives for Airport
Noise Abatement," Joseph Vittek Jr., March 14s 1973,
A supporting document for George Waah4ugton Unlver_Ity
Legal and Imstitntion-1 Anal_is of the Noise Control
Act of 1972.

299 ESAF_: "Impact Characterization" Feport of Task
Group 3 of the AircraeC/Airport Noise Study, 10 M_V 1973.

300 ERA._: "R_port on Aircraft Noise Source Technology
for Enviro_ent-l Protection _gency A£rcr_/Alrport
Noise Report Study," EPA Task Group 4, 5 M_7 1973.

301 DRAFT: "Repor_ on Noise Regulatory Actions by the
Federal Aviation _=_nistratlon for En%'Iro_ntal
Protection Agency Aircraft/Alrpor_ Noise Report Study,"
EPA Task Group 5, _ M_7 1973.

302 DRAIn: "Section VII. Bibliography and References
for Task Group 4 _raft Repor_ and Task Group 5 Draft
Repot%" EFA A_rcra_/Airgort Noise Report Study, 5
Ma_ 1973.

257 'T_ Economic Impact of Noise," NTID 300.14, U.S.
Envlrommental Protection Agencyj 31 December 1971

327 J.C. Schettino, Ltr: Reply to Mr. Jerry Smaffetta's
letter of 15 March 1973, EPA, Undatea

347 A. M0ymr, Jr., Ltr: to FAA "EPA C_ents ANPRM 73-3,
Civil Airplane Fleet Noise (FNL) Requlre_ents," EPA,
2 February 1973.

349 B. Amln.Arsala, "Relevant Data on Starrett City Develog-
ment ProJec% _"ook.l_, New York," Sm1_-_tte__o:_T_k
Group 5 on 16 May 1973, G.W.U., 18 April 1973.

366 P.F. Back, "Information Brief on Relationships and Data
Requirements for Analysis of Aircraft Source Noise
Abatement Options," EPA, 11 April 1973.

379 R.L. Randall, "Information Brief on the U. S. Supreme
Court's Decision in the Burb=..__a_-_,''EPA,
51 May q973.
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425 "Legal and Institutional Analysis of Aircraft and
Airport Noise and Apportlo*Lment of Authority Between
Federal, State and Local Governments", NTID 73.2,
Environmental Protection Agency, July 1973.

426 "Operations Analysis Including Monitoring, Enforcement,

Safety, and Cost" NTID 73-3, Environmental Protection
Agency, July 1973.

427 "Impact Characterization of Noise Including Implications
of Identifying and Achieving Levels of Cumulative
Noise Exposure" NTIB 73.4, Environmental Protection

Agency, July 1973.

428 "Noise Source Abatement Technology and Cost Analysis
i Including Retrofitting" NTID 73-5, Environmental

Protection Agency, July 1973.

429 "Review and Analysis of Present and Planned FAA Noise
Regulatory Actions and Their Consequences Regarding
Aircraft and Airport Operations" NTID 73.6,
Environmental Protection Agency, July 1973.

450 "Military Aircraft and Airport Noise and Opportunities
for Reduction Without Inhibition of Military Missions"

NTID 73.7, Environmental Protection Agency, July 1973.

431 "Report to Congress on Aircraft/Airport Noise" Report
of the Administrator of the Environmental Protection

Agency in Compliance with the Noise Control Act of 1972,
Public Law 92-574 '' NRC 73-I, Envirom_ental Protection
Agency, July 1973.

433 Larry A Ronk, "Information Brief on Land Use Costs to
Provide Noise Impact Protection at Various Noise

Exposure Levels for Various Retrofit Options"
i Environmental Protection Agency, 15 June 1973.

432 Randall L. Hurlburt, "Information Brief on Noise
Problems at 19 Large Hub Airports"1 Environmental

Protection Agency, 30 Ju_le 1973.

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

441 Randall L. Hurlburt: "Information Brief on Night

Operations at Airports", EPA, 19 _/uly 1973.
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459 "Public Health and Welfare Criteria for Noise"
NCD 73.1, Environmental Protection Agency,
27 July 1973.
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3 "Aircraft Noise Reduct,lon Technology," A Pre-
l£mlrm17 I_ASA Report to the Envlror_ental Pro-

tection Agency for the Aircraft/Airport Noise

Study; " W. H. Roudebush, 28 February 1973.

44 J.J. Kr_r, Ltr: "Footprint Calculation Procedures
in REFAN Program I" NASA 1 5 March 1973.

51 "NASA REFAN PrOgTSm" Presented to Task Group _ of

A/A Noise Repor_ Study by J.J. Krsmer, 28 Feb'73.

79 C. Ciepluchj '_is*,-1, Presented by Carl Cie!oluch,
HASA's %u/st Engine l_o_rsm_" 21 Mar'73.

167 '_iewEraphs for Review of NASA Quiet Engine
Program" Presente_ to EPA/ONAC Aircraft/Airport
Noise Repor_ Study Task Group 41 M.'eting No.3_
21 March 1973.

i! 186 "Aircraft Noise Reduction Technology I" Presented
!_ to the EPA for the Aircr_/Airport Noise Stu_7,
i NASA, 30 March 1973.

209 G.C. Smlth I"l_bllcations and Presentations of the
Acoustics Braulch, Lo_ Division, _tSA.I_ngley
Research Center I" _A 1 31 Dec. 1972.

210 "Human Reol_noe to Noise-Publication8 and Presen-

;i ta_ion_" Acoustics Branch, T_n_ley Research Centerj

i _%SA, 15 Dee 1972

_i 229 "Statement of R. P. Jackuon, Associate ARmlnistrator
for Aeronautics and Space Technology, NASA before
the Subc_ttee on Aeronautics and Space Technolo_/,
Committee on Sciences and Astronautics, House of

Representatives_" April 1973.

262 F.B. Metzger, et a1_ "Analytical Par-.netric Inves_x-
gation Of L_w Pressure Ratio Fan Noise_" NASA CR-21_8_
March 1973.
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MASTER
FILE
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23_ "Statement of Roy P. Jackson_ Associate Adm. for
Aeronautics and Space Technology, NASA before the
Jommittee on Aeronautics &lndSpace Science," United
States Senate, April 1973.

277 M.H. Waters et al. "Shrouded Fan Propulsors for
Light AircraftI SAE Business Aircraft MeetimgI Wichltaj
3-6 April 1973.

378 B.J. Clark, Ltr. with Enclosure; "FAR 36 and CTOL
Engine Noise Levels Extrapolated to 500 - Foot
Sideline for 150,OOO-Pound G. W. Aircraft", NASA
Lewis Research Center, 25 May 1973.

380 J.J. Kramer; Ltr. with Enclosures, "Data Related to
Refan Program and Fleet Sizes", NASA Hqs., 24 May 1973.

341 W.H. Roudebush, Ltr. 'Task Group 4 Drat_ Report_
Aircraf_ Noise Source Technology," NASA, 15 May 1973.

3b_ W.H. Roudebush, Ltr. '_/askGroup 5 Dr_ Report,
Envrlo_mental Noise Regulatory Actions by the FAA,"
NASA, 15 May 1973.

398 William H. Reudebush, Ltr with Enclosures: "Co'mments
On and Corrections to the Task Group 4 Draft Report",
NASA, 28 June fl973-
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MASTER
FILE
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106 "Status of the Federal Aircrs_'t Noise Alleviation

Program as of July ij 1967 and Rec_mnendetion for
Updating and Improving the Program," Report of the

Program Evaluation and Development C_,_mlttee (PEDC),
i July 1967.

183 M.R. Segal, "Aircraft Noise: The Retrofitting

Approach," 72-78 SP s Cong_vesslonal Research
Service, Librmxy of Congress, 28 March 1972.

189 J.H. OgonJi, S. Loo, "Noise Effects and Problems
of Control; Selected, Annotated References 1966-
1972J" Congressional Research Service, Library
of Congress, 15 Jan. 1973.

223 S.N. Gold_tein_ "Environmental Noise Q_.a1_ty.
A Propooed Standard and Index, " The Mitre Corp.

, for the Council on Environmental Qunlity, Mar '71.

_5 J.V. Tunney, Ltr: "Concern Over EPA Effort under
Noise Control Act of 1972 and Interest in Public

Hearings," U.S. Senate, 14 February 1973.

249 "Alleviation of Jet Aircraa't Noise Near Airports,
a Report of the Jet Aircr_a_t Noise Panel," Office
of Science and Technology, March 1966.

2_0 Internatio nat Conference on the Reduction of Noise

and Distnrbanee Caused by Civil Aircra1_ London,
November 1966.

253 Fii%h Air Navigation Conference, Intern_tionml Civil
" Aviation Organlzatlon, Montrealj CRoatia, Novamber-
!_ December 1967.iY
!
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MASTER
FILE
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329 "Action Aga/ns_ Aircrs_t Noise: Progress Report 19731"
A Department of Trade and Industry Publication, 1973.

291 "Aircral_ Noise Impact - PIAn,_g Guidelines fo1" Locsl
Agencies" P_epared for Department of Housing and Urban

Development by Bolt, Beranek and N_,-_ and Wilsey and
Ham. Nov. 1972.

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

Au_-ust 1958.

248 "Title IV - Noise Pollution of _he Clean Air Act

(_blicL_w 91-6o4).

343 "Social and Economic Impact of Aircraft Noise,"
0ECE, 13 April 1973.

385 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.

423 Clifford W. Graves, Ltr. with Enclosure "HID Comments
on Recommendations on the EPA Task Force on Aircraft/

Airport Noise Problems", Dept. of Housing and Urban

Development, 29 June 1973.

442 "Noise Assessment Guidelines; Technical Background",
Report No. TE/NA 172, Dept. of IIousing and Urban

Development, 1972.

446 "Views of the Department of Commerce Concerning EPA's

Aircraft/Airport Noise Report Study", General Counsel
of the Department of Commerce, 19 July 1973.
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MASTER
FILE
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42 K.D. Kryter, Ltr: "Participation in Aircr_t_/
Airport Noise P_port Stud.T>" Acoustical Society
of America, 1_ February 1973.

43 W.W. T_,g, Ltr: "Participation in Aircraft/
Airport Noise Report Study," Ins%itute of Noise
Control Engineering, No Date.

62 J.A. Nammack, Ltr: "State Laws as P_lated to

Ta-d Use Control," Natlonal Association of State
A_latlon Officials, 16 March 1973.

150 L.P. Bedare, Ltr: "NBAA Noise Abatement Program,,"
Natlon_l Business Aircrs/_ Association, Inc.,

26 March 1973.

171 C.P. Miller; Ltr: "St&recent on Proposed Noise
Standna_s for Propeller-Drlven Aircra1_ s" AOPA#

i 29 March 1973.

'_ 188 L.P. _edore_ Ltr. : "Rec_n._nendedChnnges to NBAA
Noise Abatement Pro_ram_" National Business Aircraft
Assoc., Inc., I0 Nov. 1972.

:i 255 K.G. Harr,_ Ltr: ."ToFAA(_Kee ), with "Aerospace
Industrles Report on Aircrea_t Noise Certification,"

_! 5 December 1967.

! 266 W.A. Jencon, "A_A Flight 01oerations Co,_Ittee Re-
: commende_ Takeoff Procedures-Effectlve Date: 1 Aug.

1972," Operations Memorandum No. 72-64, Air Transl_ort
Association of Americ a, 12 June 1972 .

i_ 332 W.B. Becket: Ltr. with Attachments "Ccuments Upon
ll: _ of Task Grou_ 3 Draft Report," ATA, i0 May 1973.
i

: 344 R.G. Flynn: Ltr. with Attachments "Ce_mmnts on Draf_
:" RelOOrt Of T"k Group 2," 11 May 1973.

253 Report of the Third Meeting of the Committee on Aircraft
Noise (CAN), Montreal, 5 to 23 March 1973_ International
Civil Aviation Organization (ICAO), 23 March 1973.

359 L. Bedore, Memo: "Definition of General Aviation,"

NBAA,17MaY1973- i
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160 "Retrofit Costs," Cumpile_ by Allen Dalls_, ATA
31_arch1973.

166 W.B. Becket, "In the _tter of Noise Standards I
Aircr_ Type Certification; Docket No. 9337,
Notice 69-1, " _TA, 4 June 1969.

172 A.W. Dallas, Ltr: "Fleet Mi_, " ATA_ 28 March 1973.

176 "Campilntion of ATA's Orlg_nal Responses to
Various Noise Regulation Pr@posals," Com-
piled by A. D_, Prmsemte& to Aircraft/Air_or_
Noise Report Study, Task Group 5, 5 April 1973.

177 C.F. Von_, "Statement before the Senate
Aviation Subo_.m_ttee onAircraft Noise, Los

Angeles," ATA, 30 Mmrch 1973.

236 "Standard Method of Estimating Compsr&tive Direct

0_rating Costs of Turbine Powered Transpor_

Airplanes," Air Tra-,porb A_soci&tion of America,
Dec. 1967.

235 R.R. Shaw, Ltr: "Declining Invitation to Partici-

pate in Aircraft/Airpor_ Noise Study Tn_k Force,"
International Air Transport Association, iO April '73.

238 G. Fr_, '_alu_ of Aviation A_tivlty, " l_l_red for
the Air Tramsl_or_ _soci=tion by D_ta Resources,
Ins., J_muary 1973.

239 "C_uts on Aviation Cost Allocation Study
Workim_ Paper No.4-Am Aix_ort and _ System

Cost _e: FAA, DOD, NASA _ DGT.OST," A_A Staff,
Und-ted.

2_0 "ATA C_nt_ on Public Benmfits Portion of

Aviation Cost Allocation S_71 Workln 6 P_l_er

#9, B_fitst " _ St_ff, Undo.ted.

371 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.

396 Roger G. Flynn, Ltr. with 3 enclosures: "Principal
Positions Related to Task Group 5 Report dated
I June 1973", Air Transport Association, 2 July '73.
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33 "Noise Retrofit - Existing Airplanes Powered

by JT3D and JT_D Engines, " ATA Staff Study,
March 1972.

55 C.F. Von_ann_ Ltr: '_esponse to Docket No.
12934: Notice No. 73-3," Air Tramsport
Association, 2 March 1973.

359 L. Bedore, Memo: "Definition of General Aviation,"

NBAAj 17 May 1973.

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

92 "Est_ted N_ber of Jet (Non-Prope_er) Air-
craft in the Scheduled U. S. Alrple_e Fleet
(ATA Member,) as of 30 June 1972, ATA, 1 Sept '72.

360 "The Magnitude and Eco_,'n'_ c Impact or General

•Aviation, 1968-1980," A Repor_ Prepared for the

General Aviation Manufacturers' Association (GA|_)

by R. Dixon Spaas Associates, February 1970.

155 "_M 69-1, Economic _ Stu_7," A_rpla_
Performnae and Ol_r_tln_ Econumle., Vol. I,"

AIA/A_A,_ 1969.

156 "_M 69-i, Economic Imp_t Study, Airllme
System Economic Im_m_t_ Vol. III" AIA/ATA,
_y 1969.

157 "RPRM 69-1 J EConOmic Impact StUd,lt',l Echibit II_
Lesal Considerations," AIA/A.TA, May 1969.

158 "RFAM 69-1, Eco--m_'c i_ Stu_7, Exhibit IIi,

Air@r_'_ Type Certification," AIA/ATA, M_7 1969.

390 G.I. Martin, Ltr. "Concern Over Conduct of

EPA Aircraft/Airport Noise Study" Aerospace
Industries Association of America, Inc., 25 May 1973.
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MASTER
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399 J. Donald Reilly, Ltr with Enclosure: "Comments

on Task Group IV and V Draft Reports", Airport
Operators Council International, Inc, 2 July 1973.

407 A.W. Dallas, Ltr. "Principal Positions Related
to Task Group 4 Report dated 1 June 1973",
Air Transport Association, 2 July 1973.

414 "General Aviation Manufacturers Association

Comments on the Draft Report on Noise Source

Abatement Technolo&-v and Cost Analysis Including
Retrofitting for Environmental Protection Agency
Aircraft/Airport Noise Report Study-Task Group 4"
General Aviation Manufacturers Association

(GAMA), 20 June 1973.

415 "General Aviation Manufacturers Association

Comments on the Draft Report on Review and Analysis

of Present and Planned FAA Noise Regulatory Actions
and Their Consequences Regaraing A_craft and

Airport Operations for EPA-T_k Group 5"
General Aviation Manufacturers Association

(GAMA), 20 June 1973.

416 Gone I. Martin, Ltr. with Enclosure, "Comments on
the Conduct of the Aircraft/Airport Noise Study",

Aerospace Industries Association of America, Inc.,
2 July 1973.

420 Clifton F. yon Farm, 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 Association

at the Environmental Protection Agency Conference,
June 21, 1973" ATA, 21 June 1973.

448 "Positions 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.

I
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447 "Positions on the Issues Contained in the Report
on Noise Source Abatement Technology and Cost
Analysis including Retrofitting" Submitted to
the Environmental Protection Agency by the General

Aviation Manufacturers Association, 20 June .1973.

i
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14.0 REGUIATORY CON_II_TI0_S

MASTER
FTV._.

310 CauCrol & Aha_nt of PL 90-411 21 Jul 68
Aircraft Noise & Sonic
Boo_

311 Noise Standarda: Aircraft FAR PART 36 21 Nov 69
Type Certification

312 _ivil Aircraft Sonic Boom NPRM 70-16 I0 Apr 70

313 Civil Sul_raonie Aircraft AI_PRM70-33 4 Aug 70
Noise Type Certific_tlon
Standard_

314 Civil Airplane Noise Re- A_°RM 70-_J_ 30 Oct 70
duction Retrofi_ Requlre-
_nts

31_ Noi,e _ CexClfic_tlon & _ 71-26 13 Sep 71
A_oustic_l Chn_e Approval_

316 ATA Fli_ht Ol_r&tlon_ Cure- ATA ope. 12 Jun 72
mitres Recc_endecl Takeoff /4_._. 72-64
Procedure-

317 _ewly Produced Airp_A,e_ of HPRM 72-19 7 Jul 72
Older Type De_ign_

318 Three Point _-uremen¢ Con- Infor,_tlon 2 Oct 72
cept Fgr STOL Nol_e CerCi- Brief
ficatton

319 Civil Alrcrnft Fleet Nolue Dr_ _ 8 Nov 72
Level (FRL) & Retrofit Re.
qui_wmenCu

3_0 Amendment To Federal Aviation l_o_ect 21 Nov 72
Regulationa To Provide For A Report
T=_eoff ffoi_eControl Olmrnt-
in_ Rule

321 g¢vil Atrplnne Fleet Noise _ 73-3 2_ Jan 73

322 PropeLler Driven Aircraft Pro_ect 22 Jan 73
Noino Type Certific_tion Repor_
S_mdarde
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_. _,l.,._x. ImmTZF. DATE

323 Noise Certlfleatlon Rule Project 29 Dec 72
for Quiet Short Haul Report

32_ Part 91: C_neraZOper_t- Part 91 28 Ma_7S
Ing and Flight Rules; Civil
Aircraft Sonic Boom

242 Criteria for Implementation F_na] Draft 20 M_r 68
of Jet Noise Abatement T_ke- Advisory
off Profile Circul_r

256 Noise Standards: NPRM 69-1 3 Jan 69
Airsrea_tType Certification

281 Feder81 Aviation Act PL 85-726 23 Aug 58
of 1958

282 Natlonsl Environmental FT..91-190 i Jan 7o'
Policy Act of 1969

283 Noise Pollution am_ Abate. Title IV
ment Amt of 1970 PL 91-604

284 Noise Control Act of 1972 PL 92-574 27 Oc_ 72

_: 279 Cod_ of Fea_ral Regulmtlone,
" Aeronautic- ana S_ce, Par_s
!: i _O 59, 60 to 199, 2OO- ,
" Revles_ q Jan 72

280 Acronautical Statu_ ana Eel=ted
M_terigl_ Civil Aeronnuttes Boara,
_vise8. 'I Jun 70

353 ".'i_ _ _,:m:#" De'wlo'_en'_ Act of
1970 _a_ _ an_ Aimmy l_vmmm ACt
Of 1970_ " 21 May 70
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15.0 STATE AND LOCAL GOY'TS

MAST_
FILE
NO. BIBLIOGRAPHIC CIT.%TI0N

34 '_itle 4: Subchapter 6: Noise Standards,"
Department of Aeronautics, State of Cali-
fornla.

35 "Section 21669.5: Construction; Application;
DurationI" l_iblicUtilltles Cod_, State of
California.

36 "Preamble: _e City of Rew York Noise Control
Code (Local Law 57)J" 12 October 1972.
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ARPRM on F_L, Docket No. i_534, Notice No. 73-3,"
Cou_onwe"Ith of Pennsylvania, _7 Febz-u_a'y1973.

80 '_soiution Rolst_d .to_ on FHL_ DoeSt. NO.
i_534, _o_Ice 73-3," City of Los Angeles, 27
I_-_._ 1973.

388 "A Report of the Ad Hoc Committee Studying the
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Airport on Fairfax County," Dept. of County
Development, Fairfax County, Va., Feb _972.
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397 John S. Moore, Ltr: "Comments on Aircraft/Airport
Noise Study Task Force", Illinois Environmental
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383 ". _. _lamoi_d, L_. ,'Par_cipa_ion in EPA Task Force",
Department of Environmental Conservation, Stats of
Eew York, 25 April 1973.

R_lS. 2



15.O STATEAND LOCAL GOV'TS (CONT'D)

MASTER

FIV.E
NO. BIBLIOGRAPHICCITATION

444 John S. Moore; "Position Statement for Illinois

Environmental Protection Agency", State of Illinois,
July 1973.

t
i

R-15.3



APPENDIX A

POSITION PAPERS

OF

TASK GROUP MEMBERS

Note: Throughout the development of this report, and especially during

toe revlew of the two published dralts, the chairman and staff continually

1._ solicited two types of information 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-
i

ments and critiques are contained in the list of references and bibliography,

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 interests, 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.

,_I,___,,.._I_,_,_; ,:.<,_.. _;_, _ ;_,_,_,L_,_,.._, ,,_, ,,.̧ .



AEROSPACE INDUSTRIES ASSUCIA'I'tON OF AMEI'_ICA. INC.

II_DI:_ALF_STFtI:_T, ti%_,V_A_IIItIGTON_IC _00_0 "1[ L 347 _315

July 2. 1973

Dr. Alvin F. Meyer

Deputy Assistant Administrator for
Noise Control Program

Environmental Protection Agency
1921 Jefferson Davis Highway
Room ii15

Arlington, Virginia 20460

Dear Dr. Meyer:

At the invitation of the Administrator, Envlro:uuental Protection

Agency, several AIA membor companies participated in your Aircraft/
Airport Noise Study. A study task force, divided in=o 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, ra£rofit or phaseout of existing aircraft,
cumulative noise exposure, operating procedures and

definition of health and welfare is exceedingly complex
and involved. 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 shor_ 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, littls attempt

was made to determine eonsnnsus 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 coverad in
the meetings. Gonsequantly, the final reports should
not be represented as the conclusions and recolmnendations

of the task groups. They are, more realistically, the

opinions and individual views of the Tssk Gro_!p Chairmen
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Dr. Alvin F. Meyer -2- Jul> 2, 1973

which in some imnortant instances do no_ _'eiiect the

arguments and facts presented by L_t= m=_u_=rs.

e. The AIA supports efforts to review the existing noise
standards for new aircraft designs and to strengthen

them. The successful introduction of resulting quieter

aircraft into the fleet is critically dependent on
Federal action to insure that these aircraft once

certificated as complying _ith the applicable standards

shall have the right to operate at all airports, where

they meek airworthiness requirements. It is essential

that" airport operators be preempted from prescribing

restrictions which wodld prevent such certificated

aircraft from operating at their airports. The

necessity for federal preemptions does not conflict

with the use of noise abatement operating procedures.

However, 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 chaos and will be counterproductive to
the intent of Public Law 92-574.

i

: d. In general, we find that the cost analysis approach

taken by EPA was inadequate. For example, the cost

._ analysls on curfews would suggest that night time

curfews offer a very efficient means of reducing

l_oise exposure areas on per dollar cost besis.

j In fact, the adverse economic impact resulting from

i disruption to overseas travel and from aircraft 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

_i that the economic anal).ses 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 to rate noise exposure using

the d_A 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 Ldn scale. The data presented does

not adequately substantiate che selection of these

levels. The implication and impact of these limits

is far reaching. Such limits reqaire substantiation

prior to their seleotion.

A-2
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Dr. Alvin F. Meyer -3- July 2, 1973

f. The FAA noise ruo_=_u. _ actions recommended by the

Task Group Chalrmcn contai; a number of elements with

which AIA is not in agreem lit. These disagreements

will be discussed at the time issue of subsequent

regulatory notices.

The AIA recognizes the extent of the noise problem and the

need for progress in alleviating it_ impact on the environment.

We agree that regulations and procedures relating to operations

and compatible land use are necessary to assist in reducing noise

exposure. We also agree with the need for continued research to

reduce noise at the source and provlde operating procedures to

reduce noise exposure for airport neighbors. We concur with the

need to provide financing for research, equlpment 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 AIA letter of May 25, 1973 to you.

It _S submitted in request to your appeal at the EPA hearings

on June 20, 1973 at the Department of Commerce Auditorium,

Washington, 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 tn*ly yours,

AEROSPACE TECHNICAL COUNCIL

Associate Director

Civil Aircraft Technical Requirements

GIM:ssf

co: John Schettino - EPA

EPA Task Group Chairmen (6)
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AOCI POSITION ON THE REPORT OF EPA TASK GROUP NO. S

fask Group No. S 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 take, and the function

'._ 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.

'.-i Consensus was not only not required but no votes were ever taken.

i_i The basic recommendation of the report of Task Group No. 5

_!_! consists 'of acknowledging that noise reduction should be accom-

ii plished by three elements of the aviation system: the FAA, the

airplane operator and the airport operator.

The PAA, 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 ]lad not received sufficient relief as a result of tech-

nological and operational changes would either be compensated

I A-4i
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for their 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 example, limit

numbers of operations, establish curfews and discriminate ill

his landing fee structure.

The Task Group 5 report went on to assert that adminisr

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 wou±a: then be faced with the requirement

to "sterl_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.
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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 another has used it in an Envi-

ronmental Impac_ Statement.

k_
J

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 fly noise abatement procedures as a condition

i.- 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 theti

i community from ground noise. However, to require the imposition
of curfews or to limit the number and type of runway operations

k

goes beyond the intent of rule and is probably unconstitutional

underBurbank. I

._ Until retrofit is accomplished, noise certification serves

no purpose in that the extent of a'ny noise contour can only be ,.

determ_H hv actual measurement and an accurate determination
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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: nritalr H'eybrldge Telex Cablegrams: Brilalr Weybrldge

British Aircraft Corporation Limited
CONIMI_RCIAI_ AIR(RAFT DIVISION

Tel, FJ_tn. BROOKLANDS ROAD WEYBRIDGE SURREY

Our ReI. Telephon= Weybridgc 45522

Your Rcf. Tclcx : 27111

Mr. William C. Sperry,

• Chairman (Task Group 4 and 5),
Aircraft/Airport Noise Report Group, 17th May 1973
Environmental Protection Agency Ref: MGW/css/127

i

Regulation of Concorde Noise

i Dear Sir:

You informed the Concorde Manufacturers on May 16th
1973 that the Environmental Protection Agency would

welcome the receipt of a statement relating to Concorde

Noise for consideration by the Task Groups of which you
are Chairman, and you further stated that such a statement

would be referred to in the onward reporting by these
!_ Task Groups 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"

I! reference MGW/css/126, dated 17th May 1973, which is submitted
il" on behalf of the four Coneorde Mmnufacturers.

!! Yours faithfully,
!£

M. G. Wilde

Concorde Project Director

British Aircraft Corporation (CAD)

!i 'A-S
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Telegrams: Britatr Weybrldge Telex Cablegrams: Brltalr Weybrldge

British Aircraft Corporation Limited
('O%I_.IIiRtlAI, AIR('RAIzl DIVISION

Tel. F_ln, BROOKLANDS ROAD .IEYBRIDGE SURREY

o., Ra. MGW/css/126 Telephone W_ybridge 45522

YOUrRe[, Telex ; 27111

May 17, 1973

Recommendation of the Concorde Manufacturers

to the Environmental Protection A_ency
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 internat'ional commerce and encouraging economic

growth. In addition they believe it will give vital and
new impetus to the future development of the air transport

industry.

Whilst the challenge of providing such a revolution 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.' i, 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, slender wing configuration, these objectives will
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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 proportion

of the total project manpower and funds.

Whilst the manufacturers will have reduced the noise

levels of Concorde at entry into service so as to achieve

noise parity with the contemporary straight jet and low by-

pass fan jet long-range subsonic aircraft, they cannot, using

i" 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 Coneorde 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 noise levels as low as are capable of being achieved by

best effort available through technology or operational

controls, in accordance with the recent I.C.A.O. Committee on
Aircraft Noise (CAN 3) recommendation.

i
q

2_ afoolaolaeO6_D.lloewoo..oo_o_. ..oooe. _ Iot-.Je.

:_ 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
iz. and and

SOCIETE NATIONALE SOCIETE NATIONALE D'ETUDNg

INDUSTRIELLE'AEROSPATIALE ET DE CONSTRUCTION "DE
MOTEURSD'AVIATION

'i

Ref. 1 - Concorde Airport Noise and Silencing Programme_
(DO/JAH/LG/8904), October 1972.

Ref. 2 - Annex I_ Test Facilities_ (DO/JAH/DW/8964),

October_ 1972.
Ref. 3 - Annex 2, Manufacturers Further Studies of Noise

Reduction, (DO/JAH/LG/9198), 20th February 1973.

_ Ref. 4 - Annex 3_ The Economic Aspects of Silencing Concorde,
(DG/JAH/LG/9239), January 1973.
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_II_8_/L"_'_I_ COMMERCIAL AIRPLANE COMPANY
P.O, BOX 3707 SOQIIIo, WashIR{jton 981_4

June 29, 1973
6-7270-1-445

1VLr. W_11;=m C. Sperry
O:l_J.ce 04:Noise Abatement end Con_=rol
]_nviroilmenta1 Proteet:{on J_gency
Waehington_ D.C. 20460

Subject; Boeing Commercial AirplaneCompany Position on Task Group 5_
'_ev£ew and Analysds o4:Present and Planned _AA Noise

Regulatory Actions and TheJ_Consequences Regarding Aircraft
and Airport Operations"

Ra_erencas: I) Boeing Letter 6-7270-I-d42, V. L. Blurnenthalto
R. L. Hurlburt.

2) Boeing Letter 6-7270-I-443,V. L. Bhunentl_a/to
H. E. van Giarke.

3) Boeing Letter 6-7270-1-_, V. L. B1uraenthulto

W. C. Sperry.

Deer Mr. Sperry:

In response to the request made by Mr. John Sche_tinoinhis letter of_une 25j 1973i

the Boeing Common{,1 AirpLnne Company wJghes to inc/udeonlythisletter inthe

£inal report 04:Task Group 5. References 1, 2_ and 3 contain our positionletters
£or Task Groups 2_ 3, and 4.

In some o£ the Task Group dra£t reports it clearlystates that the conclusionsand

recsmmen6_atlons are the reeponslbil/ty04:the ehalrnum. We endorse tlds position
and agree with it completely as being the onlyzeasonsbleand £airmanner inwhich

such reports couldba written. Be_muse o£ the varistl 04:opinionsespoused inthe

G=oup discussions,and because g_nerallyno £armal attempt was ir_deto obtaina

eon_Qnsusb We would suggest that any Jn£erence04:unanlmlty 04:opJIL{onbe
expurgated.

The Booing Company recognise the need _or e_-_ectlvacontrol and reduction 04:

airera_t noise emissions, as evidencedby ou_ own 15 year-longresearch and deva"op-
ment programs aimed at producing quieter sir=a£t. We support these actions

A DIVISION OF THE 80EING COMPANY
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IV/r.William C. Sperry 6-7270-1-445

wh/ch would result in meaningfnd subjective noise reductions for a_fected

commu/dtles. However, we also recogn/ze that the vltallty of our national air

transportation system provides substant{al benefits, both tangible and intangiblel

to the entire country, local commun/t_es, and indeed even to those nearby residents

most exposed to aircraft noise. Consequently i any noise regulatory scheme must

be carefully structured to avold impairing the national framework of air cornrneree.

_urther, particular noise control regulations w9/i be viable only if they equitably

balance the interests of all affected parties and allocate the burdens, both linen-

c/eland functlonal, among all groups. A combination of av_{lable noise control

methods seems most itkely to accomplish this goal. The degree to wh/eh any

particular option is ut_l_ed must be founded on a comprehensive cost/beneflt

analysis desiEned to ascertain the most ef_icisnt combinations.

Boeing noW has configurations that comply with FAR l_art 36 Appendix C noise levels

for all production n%odels. Costs and schedule availab41_tyfor these optlons are in

reference 3. Retrofit with these options is not recor_rnended, hoWever, unless it

can be shoran that significant benefit to the commtudty will result. Currently

there is no c/ear justification for retrofltting those aircraft that are already c/ose
to FAR-36 noise levels.

The folloWing comments ref/ect our thoughts on the major items d/scussed in the

report:

I) The Boeing Company believes that the control of aircraft noise is best

accomplished on a natlon-wide basis. We be]/eve that local authorities

should be able to control aircraft noise emissions only by techn_uee

• wh/ch c/early do no_: disrupt or impede the free floW of air commerce.

We therefore recommend that _ederal &_/_elines for local noise control

!. be established in order to l_eserve the visbi_ty of our national air
transpor tatlon systern.

2) We recommend accelerated government fundgmE of noise source

reduction research and development programs. Such proErsms axe

essential if source control technology _e to progress beyond its

current infancy and is to aonhr_oute tO _uture noise abatement
reductlor_
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iV[r.W_11_am C. Sperry 6-7270-I-445

3) Boeing believes it is appropriate to assess the feasibility of a 5 to 10

EPNdB reduoL-isn in the FAR 36 Appendix C aircraft noise eezti£icatlon
standards, prorated that such a redsctlon is clea_ly applied only to

aircraft 0£ new %7pe design, not all new aircraft.

We have appreciated the opportun/ty to participate in the Task Group's efforts and

we hope these comments will be helpful to you in completing the report to Congress.

Very truly youze,

BOEING COiNIMERCIAL

AIRPLANE COIWVPANY

V. L. Bk_nenthal

Director, Noise and Emission

Abatement Programs
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General Aviation

Manufacturers Association

Sulto 1215
1025 Connocticut Ave,, N.W.
Washington, D. C. 20036
(202) 296-8848

GENERAL AVIATION MANUFACFu'RERSASSOCIATICN
POSITIONS ON THE ISSUES
_ IN THE REPORT

ON

REVIEW AND ANALYSIS OF PRE_NT AND PIANNED FAA NOISE
SEGLKATORM ACI'IONSAND THEIR C(_S_U_2_S
REGARDING AI_RAFI' AND AIRPOI_ 0PERATIfi_S

FOR

/_VI_ PPETEC_ION AG_qCY

_ AI_/A_RPOR_ NOISE R_DRT STUDY

_,- TASK GROUP 5

June 20, 1973

(Revised 7/24/73)
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Gem_':alAviation _nufacturers .ation has been pleased to cQntribute
to the work of Task Group 5. Specific contents on the r_e1_ns az_
as follows:

i. The proposal to expedite enactment of FAA NPRM 72-19 cc_ Newly
Pi- __uJux_dAirplanes of Older Type Design is not ac___lble unless the
final rule is substant_ally changed wit/-,respect to the effective date
for the smut1 turbine po%_red airplarms. As proposed, the rule is
__crm_Ically unreasonable. The expenditure of large mm_ of deve_t
m_Lies would not necessarily guarantee the achievement of FAR 36 _0ise
levels by the proposed effectivity date of'July i, 1974.

Cenerallzed design criteria, applicable to any c1_s of e_gine, wh/c.hcan,
with pr_mic_, be used to reduce noise levels to specif_ dlff_
of equivalent perceived noise do not exist today. Evidence of this is _u_le.
The government is currently funding a n_nber of programs to investigate

tec2_loq_al feasib_I_ty of several types of noise ma0pressicn. _m.se
are fund_ simply because the detail design _s are not

known at this time. As the precise technology to design specific sound
_ressors to regulatior,specified levels of eq/iva/ent perceivQd noise is
11oi:ava41_hle, we feel that the proposed reqlLir_nentis not t.em./'_o_i_,/'ally

by July i, 1974.

A considerable amount of monies and work has been exper_ by G_% _:ers,
other industry associations, manufacturers, and the gOve_=,_nt in an
atteslY_to _stand the cau=es of aircraf_ engine noise and its c_ntrol.
M_st of this effort,has been directed toward the T2, T3, and T4 cI-_, of
e_ines. Little has been _ected toward the T1 class. It is now well

that certain classes of noise attenuat/on devices are wave length
d_. Hence, it is not possible to sca]_ down attenuation
devlbes and technology derived from the large engines and apply _ to
the _mall engines. More effort needs to be _ to the "solution of
noise suppression for the T1 class of engines.

In light of the above rationale end in line with histor_mlly dem_Istrated
t_c/mologlcal progress that the normal cycle for develo_[en_ of new eng_-
-4_cram_ c_mbinations is approximately s/x years, we believe th_ iniole-
m_tation of FAR 36 s_andards to newly produced _,.=_ft of older type
design shoula be delayed till July I, 1975 at the earliest.

2. 'Project Report - _o_eller nri_e.nAircraft

•The soon to he proposed amendmen_ to FAR 36 to cover p,r_Dellardriven
alrclmft, &_ _oposed by the FAA usinq the A-weightad ne_Drk in units
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of dBA and the single measuring point, should be mstained. The changes
proposed, to measure the noise level in EPNdB and to use the m_a_n/r/_ig
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 shortcrlningsof dBA, determined
that there is no better unit of measurement for propeller driven aircraft.
F_T/ler, these experts determined that the 1,000 feet flyover, with single
point measuring, will ensure that _h_%ity noise levels are lowem_,
The fact that test c_sts are lowered for all concerned (government, man-
ufacturers _ operators) is an ad_ bonus.

The subject of staD_a_dization with the measur_nt units and measurement
points for turbojet _ .-_aft was thoroughly digressed in ICAO and dis-

il carded on the grounds tha_ this techni_ is better suited to piston

engine pcwsred aircraft, is understood by more people cun_.rned with
r_IBe, and is directly m_a_urable with instrtur_nts_cally available

i. to the broad ran_ of airports and c_manit_ most likely affected by
' this class of aircraft. Further, dBA is the standard _t trait

for almost a1_ other noise sources and is the unit of measuremsnt to
. detezm/ne Ldn _ts reca_en_ by Task Group 3.

It sh_,_ be noted that the FAA project report, in effect, a_opts the
ICAO r__dat_ns which will be uni%_rsally applied by all _tries
who have._ p_m,1_nns of propeller driven genera/ aviation _craft.
Approximately 25 percent of the aircraft manufactured by U.S. manufacturers
are exported. Current/y, about 85 percent of the world's gansral aviation
fleeet is of U.S. manufactura'..It is, therefore, vital that the U.S.
noise re_,_Aments and measu_l=At procedures rsmain ccmpat/ble with the
zequir_enteand_ur_ usedby, er s_onto be usedby, ourworld
markets.
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GEN ERAL_/ELECTRIC
CQHPANY

CINCINNATI, OH'O 45_15

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 he briefly summarized as
follows :

1. FAR 36 (as issued on 23 November 1969) has been effective in

stimulating noise reductions. For example, new wlde-bodled

aircraft have been certified at or below Appendix C levels.

Z. We suggest the promulgation of the subsonic CTOL Fleet Noise

Rule we proposed in our corn/nests on ANPRIV[ 73-3, sent to the
FAA Rules Docket on IZ March 1973, rather than a series of

separate, incomplete and possibly conflicting regulations. For

example, we. favor regulations which would require all newly-

produced aircraft to comply with FAR 36 at reasonable dates,

depending on the aircraft type. The suggested Fleet Noise Rule

would accomplish this. We do not favor regulations which wuuld

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 most airline fleets

use a mixture of twq three, and four engine aircraft across a

wide range of different stage lengths and numbers of operations.
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Dr. Alvin Meyer
gZ May 1973

Page Two

We suggest promulgation of an FA.A regulation of the generic

type of the Fleet Noise Level {FNL) proposed by FAA in ANPRIvI

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 below Appendix C levels.

:- This was not the case with the noise measure proposed in
ANPRM 73-3.

b. Rather than the interim nature of the FNL rule of ANPRM

73-3, which would terminate in 1978, we suggest a rule

with a nulnber of "gates" at specified times, requiring

aircraft "on-the-average" to get half-way-down to FAIR 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 suggested 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

: noise 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 as a 3 I/Znm

approach point, and maximum allowable noise levels at this

point. If this method were used, the FAR 36 tradeoff pro-
visions should be maintained at the normal three reference

points only.

3. 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 plece-meal actions.

Therefore, such definitive Federal pre-emption of airport noise
' A-18



Dr. Alvin Meyer

22 May 1973

Page Three

regulations should be a part of tbe proposed action in order to

afford equitable troat_nent for all airport users, including airlines.

Appropriate FA-& noise source control and aircraft path control

regulations should separately provide final "design requirements"

for manufacturers, as ]FAR 36 has done in the past.

4. An increased level of aircraft noise reduction research and

development is needed in the following areas:

a. Develop_ent of noise technology for advanced CTOL

engine/aircraft systems which emphasize reduction

of the economic penalties of lower noise, i.e. , lower

cost:, weight and performance losses.

b. Identification of improved measures of airport conlrnunlty

noise annoyance for aircraft operations making noise

equal to or less than required by FAR 36.

c. Determination of alrcraft-alone noise levels and

identification of means to control this noise source.

General Electric has been active in aircraft noise reduction since the

middle 1950's, in both the civil and military aircraft areas, Substantial

progress has been made, as evinced by the civil fleet introduction of the

new wide-bodied aircraft, which are much quieter than their predecessors.

We believe that Federal aircraft noise regulations and additional research

and development of the types suggested above will achieve further redactions

in airport community noise exposure.

Very truly yours,

J Z,l,
3". N. Krebs

attach.
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CERTIFICATION LEVELS FOR NEW AIRCRAFT IN THE I_TE 1970's T//vfE PERIOD
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'_# DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
WASHINGTON, D.C. 204}0

A$SlSTANT SECRETARy FOR

COMMUNITY pLANNING AND MANAOEMENT JUN 1 B73

Mr. William C. Sperry
Chairman, Task Group 5
Aircraft/Airport Noise Report Study

Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Sperry:

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

regulatory actions.

In terms of the substantive recommendations in Section V of the draft,
we would endorse the recommendation that airport operators exercise their

authority to regulate aircraft operations to reduce noise 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 s 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 aircraft 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 also support the role of the _vironmental Protection Agency as
the lead agency implementing the airport permit plan concept under the

authority of PL 92-574. We will be happy to provide whstever assistance
we can to the EPA in this effort.

Sincerely yo_s_

Clifford W. Graves

Acting Assistant Secretary
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"* DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT*
5. pit|ill #
_'.t_IIIIlil._- WASHINGTON,D. E. 20,110

ASSISTANT SECRETARY FOR

COMMUNITY PLANNINQ AND MANAGEMENT 'Jl_ _ _

_Ir. John C. 80hettino

Director, AircraftAirport Noise Study
_. Office of Noise Abatement and Control

Environmental Protection Agency
Washi=gton, D. C. 20460

Dear Mr. Sehettino:

We would llke 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 the aircraft/airport noise problems.
Unfortunately_ we were able to provide only limited assistance to

three of the Task Groups due to staff shortages and other pressing
assignments; however_ I am enclosing our general observations and
position on many of the preliminary reeo_endations of the Task Force.

We %rill continue to support the activities of the Environmental

Protection Agency in the alrcraft/airport noise program_ and will be

;L happy to provide whatever assistance we can to the EPA in this effort.

' ActingAssistantSecretary I

;_ Enclosure J

q I

.q

i
t

_j

,i
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Department of Housing and Urban Development

Con_nent s on

RECOMMENDATIONS ON T_ EPA TASK FORCE ON AIRCPAFT/AIRPORT NOISE PROBLEMS

A. HUD's ROLE IN NOISE ABATEMENT

It has long been HUD's policy to encourage the creation and maintenance
of a quiet environment. To further this goal, HUD issued, on August _,

1971, a policy Circular on "Noise Abatement end Control: Departmental
Policy, Implemenhation Responsibilities and Standards. " This policy
was promulgated after several years of development, in an effort to ful-
fill the Department's mandate to "pro_J.de a decent home and a suitable
living envirornment for every American family". With the issuance of this

policy, HUD stated its conviction that "noise is a major source of envi-
ronmental pollution which represents a threat to the serenity and quality
of l_fe 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 HID projects; it supersedes

those portions of existing program regulations and guidance documents
which have less demanding noise exposure requirements. Further_ it is
HUD's general policy to foster the creation of controls and standards

for commlmity noise abatement and control by general purpose agencies of
State and local governments. HID also requires that noise exposures and
sources of noise be given adequate consideration as an integral part Of
urban environments in connection with all HUD programs which provide

financial support 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. Reconnaissance
studies, and, where justifiable, studies in depth for noise control and
abatement 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 personnel and the general public with a practical methodology

for preliminary evaluation of noise levels at given project sites. An
important facet of the Department's noise control activities is a con-
tinuing program of sponsored research into various aspects of the cause
and effects of environmental noise. Typle81 of these is a series of

Metropolitan Aircraft 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 vicinity of airports. The manual discusses the costs,
benefits and limitations of a/.ternative methods of noise alleviation such

as compatible land use development, zoning, and noise attenuation measures
in building construction. Applicable to all type of airports, it will be
used to develop procedures for dealing with a variety of local airport
noise situatlons. It also contains relevant information on Federal and

Stats programs to assist in achieving compatible alrport-community de-

velopment. The manual entitled "Aircraft Noise Impact: Planning 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 RELATED TO THE WORK OF THE TASK FORCE

1. Cumulative Noise ExposUre

We believe that there is an urgent need to standardize a measure of noise

exposure as a prerequisite to promulgating a national set of noise exposure
standards and implementing procedures. We, therefore, strongly support
the activities 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 and control. Our major concern is that any pro-

posed aircraf_ noise assessment method be compatible with those now in use
by this Department in implementing the HUD noise policy, i.e., Composite
Noise Rating (CNR) or Noise Exposure Forecast (NEF).

We are in agreement with the long term Eoal of Ldn of 60 (NEF 25) recom-
mended in the Task Group repor_ though we feel that further clarification
is needed. Chlrrent HUD policy is to discourage residential development

beyond 30 NEF (though some discretion is applied in certain cases where

noise erposures lie between NEF 30 and 40). The NEF 30 value corresponds
roughly to an Lan of 65. Thus, the current allowable noise exposure for
HUD assisted new residential construction is marginally higher than the

long term goal recommended by the Task Group. However, we fully hope
:. and anticipate that the EPA, with the cooperation of other Federal agen-

cies and industry groups, will be successful in reducing noise hnrough
source and operational controls, so that noise reduction from _nese activ-

: it4"es will bring current residential construction satisfying existing HUD
criteria well within the long term objective (Ldn of 60). It is important

to emphasize that since new construction represents the long term estab-
lishment of a given land use to a particular area, implementation of long

term goals requires 4mmedlate action of the type HUD has been actively

pursuing in the last two years.

A-24



-3-

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 necessary, 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-tlme operations. The pro-

blem is exacerbated with windows epen_ 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 fol

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 airport operators exercise their

authority 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 airport 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

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 in the airport environs.

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/alrport 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.

C. OTHER RELATED ISSUES

There are other problems that need to addressed to further goals of the air-

craft/alrport noise abatement program; some of these are:
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1 Nations! Airport System Plannln_

A National Airport System Plan appears to offer a key to the problem of

location and expansion of airports in the Nation, and a meaningful docu-

ment can lessen the potentially adverse impacts of such development.

The long range plan could identify the projected kinds and volume of oper-

ations at specific classes of airports so that there would not continue to

i be the many surprises which appear to develop fairly regularly following

the creation of an airport or changes in operations at existing airports.

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 a rational national focus

and not be only a compilation of airport projects conceived solely by
: state and local authorities.

!. 2. _!gdifieation of Airport and Airway Development Act (AADA)

We believe that the AADA can be strengthened to insure a greater measure

of compatibility between airports and their surrounding areas, as follows:

a) Aircraft noise is not specifically addressee in the law.

In view of the growing concern with environmental quality

and the impact of the airport development program, noise

merits specific recognition. The law does not now support

the acquisition of land to be exposed to severe levels of

nolse;conslderatlon should therefore be given to modifying

the statu_e 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 _eas

of very severe noise exposure is both desirable and hee_s_ary

to any meaningful solution to the noise problem.

b) The r_les promulgated by the FAA for implementing the Planning

Grant Program under the AADA are not consistent with Section IS

.i- of the Act. Airport systems planning should be an integral

part of multi-modal transportation planning for the metropolitan

ares, and should be handled by the appropriate public comprehensive

;_ planning agency. Environmental considerations and airport loca-

tion should be a signlfieant part of the systems planning process

rather than a token after-the-fact issue in airport master planning.
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POSITION STATEMENT

Illinols Environmental Protection Agency
Division of No_se Pollution Control

Springfield, Illlnols

Subiect: Environmental Protection Agency Airport/Aircraft Nolse Study

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

J

i The Illlnols Environmental Protection Agency believes alrcraft/alrporl noise may
J be reduced by applylng the following control strategles:

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

2. Operational Iimltatlons or procedures, and

J 3. Land use control and incompatable land use conversion or protection.

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

Thus, the Illinois Envlronmental Protection Agency is in general agreement wlth
the preliminary findlngs and recommendations of the Counsel of State Governments,
which were submitted to the Task Force. If the findings and recommendatlons are
followed, adverse aircraft and alrport noise should be effectively reduced.

In addition to the recommendations and findings of the Counsel of State Governmentst
the Illlnols Environmental Protection Agency would llke 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 certlflcatlon and to
reduce the amount of incompatoble land usesnear airports. Since States can more

• " aaccurately assesstheir particular needs, States should be given prtm ry responslbillty
both for the development of alrport noise certifications, sublect to federal approval,
and for the development of adequate land use controls. The effect of this recommendation
would be to reduce the admlnlstratlve burden on the Federal Government and to more

effectlvely achieve relief from airport noise.

Dtwslon of Noise Polluh n Contro
A-27



I_OCKHEED- CALIFORNIA COMPANY

A DIVPSION OF LOCKHeeD A_C_&FT CO_poRATfON

BURBANK, CALIFORNIA 91503

.......... RECEIVED
Z',G P

April 25, 1973 MAY 3 1973

Mr. W. C. Sperry
• Chairman, Task Groups 4 & 5

Aircraft/Ai1_port Noise Stray Task Force
Office of Noise Abatement and Control

Washington, D.C. 20460

Dear Bill:

AS part of the Lockheed effort in support of the EPA Aircraft/Airport
Noise Task Force, we some time ago asked Rolls-Royce to provide their
evaluation of the potential for further engine noise reduction. I feel
that consideration of the Rolls-Royce input by EPA is appropriate both

because of the pre-eminence of Roll.s-Royce in aircraft engine noise
1 technology and because Rolls-Royce engines power a growing proportion

of the U.S. air transport fleet.

! The attached statement w_s prepared by Mike Smith, Y_nager o:[' the
Rolls-Royce Noise Department, and approved for submission to EPA by

Mr. E. M. Eltis, Director of Engineering, RB.211 ProgrA-_e. I hope

you will find it useful.

i Sincerely,

2,'

Flight Sciences Division
C_ercial Engineering

HD:JRr: Jg
Attach.
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16 April 1973

CONSIDERATIONS RELEVAnt1_ TO QUieTENING OF AIRCI_FT NOISE

IN THE _-4EDIATE FU_

The noise environment around airports is governed a3Jnost entirely by aircraft
powered by engines designed about a decade ago. With less titan 5% of world
fleets currently comprising the newer more quiet Trijots, the L-lOll and

DC.10, this situation is likely to prevail 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 tlmt newer types cannot be cited as the main offenders.
There would therefore appear to be little Justification for demanding unduly
improved standard from new equipment, for the effect would not be reflected
in the overall enviromnental picture.

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

in the second half of this decade is desirable, to ensure that the problem
is large/y solved during the 1980's. Having said this, two important problems
to be addressed are how much the improvement should be and when new regulations

should be enacted. The following paragraphs express our view and are offered
to the EPA for their consideration.

The RB.211 is a prime example of the new breed of quiet engines. Its main

features were designed in 1966, development co_enced in 1967, and the first
production engines entered service in early 1972. Any radically new engine

can be expected to follow approximately the same cycle of events, and there-

fore it would be unrealistic to apply stringent, new regulations before the
end of this decade, since the "technology to meet such standards is not
developed today.

What is a_"ailable today is the technology to make limited, but nevertheless_
worthwhile improvements. The improvements possible are limited by the new

problems that have been revealed in the developments of the newer engines,
a prime example being the noise floor created by the core engine. This fact

has a].rea_y been recognised by U.S. Government Agencies in the Research and
Development Contracts offered to Industry in the recent pest, and clearly

the answers will not appear without considerable research, involving in some
cases new teat facilities.

We therefore see two clearly defined stages in impro%rlng the noise environ-
ment, viz:

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

b) further improvements made possible by ongoing research, over

the next three to five years, for implementation on engines
entering service during the ear3_v to mid 1980's.

Let us consider each category in turn.
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a) Xmprovements possible usin_ toda,ys tachno!o_y

On an engine of the RBo211 type there are two _sportsnt flight conditions
to be considered in dafinimg 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 noise source distribution has been defined as shown in Figure 1.

Without resorting to major cl_nges to the rotating machinery Lmprovements

are possible by virtue of better aerodynamic stand_rds and improved liner
perfemnance. The latter may result from improved design of the liner struc-

ture, or the introduction of extra surfaces in the main air-flow passages.

Already we are proposing modest improvements for developed versions of the
RB.211, and estimate that such action will improve the stand_1_ by about
2 EPNL. Even these improvements are not, however, without penalty. The

weight change alone would cost the Tristar the equivalent of five passengers
(unless the aircraft weight can be increased by an equivalent amount).
On an aircraft already bettering Part 36 standards by lO EPNL at f_tll power

and 4 EPNL at approach it is difficult to see the extra cost being readily
borne by the operator.

Further improvements are possible, at an increased operating penalty.
The Company entered a partnership with the U.K. Go ven_ment nine months
ago to produce a quiet engine demonstrator based on the RB.211. This pro-

gramme is directed at improving the noise standard by 5 PNdB, but the modi-
fications are not in any_y designed for the production powerplant. Some
of the modificat'ions could eventually be incorporated in a saleable power-

plant, but others like the full length bypass duct splitters, would involve
major redesign, performance penalties and mechanical complication. For
example the whole thrust reverser system would need replacing. To integrate
all the improvements in a pewerplant would cost around 350 ]bs 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 RO0 lb in weight per engine.
Moreover such devices would require careful consideration of the vibration

- problems of the fan assembly and may necessitate changes to the far_ design.

We would estimate that a 5 PNdB package would take not less than four years

to develop and apply to a production standard engine. Assuming a go-ahead
early in 1974, quieted production engines could be available in the late 1970's.

The overall result, taking installed performance into aeco_mt, would probably
be a TriJet some 3 - 4 EPNL better than the standard of the TriStar today.

b) Further improvements in newly designed engines

Our research pregre_mnes are indicating that basic improvements, other than
the extensive use of sound absorbing materials, will only come from more

ex_cens ire redesign.
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Even so the potential for such further basic improvement does not, at the
present t_ne, appear to be more than about J PNdB, and it is our belief
tlmt the contribution of the powerplant alone cannot be regarded as the

ultimate solution to the noise problem. It will be ::ecessary for the
airframe design to be even more closely integrated with the powerplant

to ensure full benefit from shielding by wing and fuselage structures,
and such constraints may well dictate the design of future airplanes.
Another factor clearly affecting potential noise reduction is the noise

generated by the airframe itself, and unless this can be reduced it is
unprofitable to demand an improved standard from the engines alone.

.C(2{CLUS10NS

We see two distinct stages relating to future noise legislation;

1. A reduction in Part 36 standards during the latter part of this

decade, probably of the order of 4 - 8 EPNL with the provision
that the measuring points are modified to remove the current

inequality between the landing and take-off measuring distance.
Such reduced levels could be demanded from all new aircraft,
including developed versions of existing types. The relationship
between the two, three and four engined aircraft would however
need careful consideration.

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 airframe noise can be reduced.

Beyond that point it is necessary to define both the technically feasible

noise floor and the noise level beyond "_hich comnunity exposure is not

longer a problem. Assuming that these two criteria are not coincident,
it will be necessary to carefully balance technical feasibility and
economic impact against any long term legislation proposals.
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RB.211-22C IN FLIGHT NOISEjSOURCE DISTRIBUTION

APPROACH iTAKE-OFF

Ol .... TOTAL'.-------- 0 ------_ TOTAL....

-41 -4

PNdB PNdB

-81 -8

-121 -12



I_ 25 KNOB HILL ROAD, GLASTONBURY, CONNECTICUT 06033

203 - 633-2835

c_Vational Organization to InSUl_ a _ound-controllcd "=Environment

?it. %._illiam C. Sperry, Chairman June 30,1973
Task Group 5, Aircraft/Airport :,;oiseStudy keoort
U.S. Environmental Protection Asency
;_uilding 2, Crystal Mall
Arlington, Virginia 20460

Dear Mr. Sperry,

We have participated in the meetinT1s of your Task Group 5 and

have reviewed the Draft Final i'.eport,:'Y.r;vie_,iand Analysis of

Present and Planned PAA ,_olse _iequlatcr_/ Actions and Their

Consequences P_e_ardinF, Aircraft and '\_z,Dort.}perations dated

i June 1973.

We are suomittin_; this position paper oased on the material

which has been presented rt the ::as/.Croup _eetin,:_s and on first

hand experience in ",,:orkin_:on tile aircraft noise problems for

many years.

"We find your listin,- of the FAA re_'_ulatory actions, "Since the

advent of FA}_ Part 3g' very intel_cstinz, ,You list' ......two re_:-

ulations, two ._D[:i.'s,three Ai_P}_.rs,and three project reports"

Two of the ton :_:adeit _to the reFulation Graze. The others were

either killed or postooned indefinitely. The ones w,hich l:.adoit

;';ereaircraft certification for noise which asas specifically
I

required by Gon_:ress and whic}_, for. the !:;GotDart, approved the

current noise levels of new aircraft desi.cns, and the sonic boom

regulation which still left SST takeoff and approach noise un.-

restricted.

'±:hisrecord of non re_ulatlon of aircraft noise by the F.aA both

before and after FAR Part 36 emphasizes a point _:,adein our
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June 30, 1973
.Nr. William C. Sperry
Pa_e 2

position paper to Task Group 1 that a more objective agency

than FAA should dec!do what re_ulations should be promulgated

and what noise limits should be established in the regulations.

]_ASA to certif,v, as to ERTPS

It is recommended that whereas FAA has the expertise and

e

responsibility for drafting and promulgating reFulations

relating to the operation of the air transport system _ASA has

the expertise, experience, organlzatio O and facilities for

_ developing aircraft and operatinE procedures which will be
i

i; economically reasonable, technologically practical, appropriate

_i to the aircraft type and safe (ERTPS). NASA has demonstrated

_:i this ability in the development of quiet engines and quiet
ii
Ii

i! nacelle installations and in determining the cost of various

/ noise abatement powerplants NASA is also involved in devel-

_ opin_ noise abatement approach procedures with specificJ
,: concern regarding the safety of the procedures.

:i] It is recommended that after NASA has demonstrated the noise

levels which can be achieved by given aircraft cmnfigurations

and/or operating procedures the FAA be required to draft and

promulgate noise regulations which will require new aircraft to

achieve this performance or equivalent in terms of area exposed

to noise above specified levels.

It is also recommended that NASA be given the broad responslbil-

ity of doing R&D work on the air transport system to develop

airaraft-airports-alr traffic control systems which will

minimize noise in the airport envlrons.

A-34



Mr. William C. Sperry June 30, 1973
Page 3

/_irp.ort Certification

It is r_co_mended that the regulatory system for abating air-

craft noise be reoriented and instead off looking at airline

fleet problems we look at the problem from the standpoint of

the noise in local airport environs where the problem really

is. Our position paper submitted to Task Group 1 outlines an

airport certification procedure from the legal/instltutional

standpoint. Here we will outline the airport certification

from the standpoint of regulation promulgation.

The first step in the process is the certification by NASA of

a series of aircraft noise levels which can be met by specified

aircraft configurations and/or operating procedures. The

second step is the promulgations by FAA of noise regulations

for new and retrofitted aircraft and for operating procedures

designed to achieve specific goals regarding noise distribution

during takeoff and approach. For example, there might be three

takeoff procedures, one to be used where the most noise sen-

sitlve area is alongside the runway, as at LAX, another where

the most noise sensitive area is under the takeoff flight path

near the airport and a third where the most noise sensitive area

is under the takeoff flight path some distance from the airport.

The FAA could certify takeoff procedures A,B and C for these

three situations.

The third step would then be for the airport operator to call

for takeoff A en one r_way, takeoff B on a second and takeoff C

on a third '_stribute the airc_ _ft r:o_,aeso as to avoid noise

sensitive areas.
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Mr. "WilliamC. Sperry June 30, i_°73
Page 4

to acnleve airport noise certification as explained in our

position paper submitted to Task Group l, the airport operator

would be required to adjust his airport operations to contain

the aircraft noise exposure at specified levels with specified

• contours. These contours would enclose areas which the state

appointed regional planners are willing to zone for or convert
4

to land uses which are compatible with the specified noise

!
exposure levels. Thus it would be up to the states or the

regions served by the alrpor_s to decide how much air transport
i
:! service it wants on the basis of how much it would be willin_

i!
:_ to pay in terms of zoning and/or land use change.

Each Airport Certification Different

:_ It will become obvious as airport certification procedes

_ that each airport is different. For example, an. airport such

ii_ 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!il

_' with a minimum disturbance to the land areas around the airport.

Assuming that sideline noise is satisfactory, LAX could then

accep_ rulatively noisy aircraft.

There are many large hub airports adjacent to water or swamp

areas where the airport configuration could be arranged to make

use of these areas to absorb the takeoff and approach noise

•_avlng other areas relatively,1"ree _.om excessive noise

exposure. The cost of airport and aircraft changes including

the cost of modifying aircraft to operate in higher crosswind
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Mr. William C. Sperry June 30, 1973
Page 5

and tailwind conditions would be the Drice of eliminating

the necessity for land use change.

Airport Certification Takes the Place of Other Re_;ulat__!onss.-

When an airport operator develops a position with the regional

planners where he has a specified area above a Z,lven noise ex-

posure level he will be required to allot portions of noise

exposure to each airline. Each airline will then find it

necessa_.y _o consider the noise contribution of each aircraft

on takeoff and approach, the operating procedures used, time

of day, number of operations and percent of operations which

can be made on the preferential runway. The airline may then

find that some noisy alrcraft, some times of day and some aircraft

which cannot tal(eoff in a crosswind are not usable at some air-

ports, or if they are used a surcharze may be assessed for the

extra noise.

This airport certification which may limit the airlines flight

operations brin_s the competition for quiet aircraft to the

marketplace in a realistic manner. An airline will not invest

in a retrofit which will be usable for only a short time as

noise exposure levels are lowered on a prescribed 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 wlth preferential runways pointing out over

water may permit the use of some noisy aircraft for a long time.

In any case these decisions should be made looking at noise
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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 refaning enzines.

Sincerely,

J_ M. Tyler and Ll_d V. hinton, E_ecutive D[re+ctors

4
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Pratt &Whitney Aircraft UDIVISION OF" UNITED AIRCRAFT CORPORATION

A

May ll, 1973

Mr. William C. Sperry

Office of Noise Abatement and Control

! Aircraft/Airport Task Force
Environmental Protection Agency
Washington_ D.C. 20460

Dear Bill:

During the meetings of your Environmental Protection Agency Task Group 5,
you requested position papers from the members commenting on various FAA

regulatory actions on aircraft noise.

The attached enclosure provides brief comments from Pratt & Whitney Aircraft

on several 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
and welfare provided the final noise rules are truly economically reasonable

so they do not disrupt the national aviation system.

Sincerely,

PRATT & WHITNEY AIRCRAFT

W. E, Helf_ieh v

Project Engineer - Noise Reduction

WEH:m

Enclosure

A-39

EAST HAfi'rFORID_ CONNECTICUT 0610B



PRATT & WHITN_YAIR_RAF_T

COMMENTS ON FAA NOISE REGULATORY ACTIONS

A/_PRM 0 " •7 -33. SST NOISE TYPE CERTIFICATION STANDARDS

No action is recommended on this ANPRM at the present time since it is

too early to consider firm requirements for SST noise certification.
After additional research is completed and second generation SST design

studies have progressed to the point where the nolse/economlcs/perfor-
mance trades are better known, then an NPRM could be considered, Any

SST rule should De a separate part of the FAA standards, not a revision

to Part 36, because SST operating characteristics will be complete/y
different from those of subsonic aircraft.

ANPRM 70-45: AIRPLANE NOISE REDUCTION RETROFIT REQUIREMENTS

Comments from Pratt & Whitney Aircraft on the various possible options

for retrofit of the JT3D and JTeD powered commercial transport fleet
are given in Reference 1. It is 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 altitude accountability section would present serious
limltati_ns. The present FAR 36 certification method of taking noise

data over a limited range of conditions and then eorreeting_c data
to a reference day is a satisfactory method for comparing aircraft noise

i_ levels to a certification standard. Requiring Appendix C noise level

compliance at all airline operational temperatures s_d altitudes would
_ impose unreasonable operational restrictions on payload and range for

an airplane which would meet Appendix C at reference conditions. The
effect of this section would be to severely restrict airplane perfor-

mance by high/y suspect extrapolation techniques with little community
noise benefit.

II•
_I The,proposed elimination of cutback thrust during takeoff and sideline

noise tests to certif_Icate acoustical changes for older aircraft which

:ii do not meet FAR 36 noise levels is not economically reasonable. This

i propossl would seriously curtail development of aircraft growth versions.Tt iS suggested that thrust cutback be allowed if the noise tests be-
fore and after an acoustic change are made on a comparable bas_.s.

We agree that the 90 PNdB "floor" Should be eliminated for calculation
of aircraft noise levels by FAR 36_ but the duration correction factor
should be limited to a range of +5 to -lO dB.

The effective date of an amendment resulting from thi_ NPRM should be

at least 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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NPRM 72-19: NEWLY PRODUCED AIRPLAI_ES OF OLDER TYPE DESIGNS

The proposed compliance dates of July I, 1973 for aircraft over 75,000
ibs. TOGW, and July, 1974 for aircraft under 75,000 ibs. are both too
early. The compliance dates should be established to provide the air-

craft manufacturers reasonable time to complete development, certification
a21d production lead time for the aircraft/engine modifications required.

Parts intermix should be allowed in airline oper'ations to eliminate
the requirement for two separate spare parts systems.

ANPRM 79-3: CIVIL AIRPLA/_ FLEET NOISE RkMIUIREMENTS

_ie basic Fleet Noise Level (FNL) concept provides a choice of several

alterz_itives for meeting lower noise requirements. The ANPRM as written,
however, presents a number of serious problems which without some major
revisions could create an tu%reasonable economic burden for most airlines.

The proposed formula for ca_Iculatimg FNL with a logarithmic su/mn_tion
does not give sufficient credit to the airlines which purchase new
widebody aircraft which are below FA/_ 3b noise levels. We recommend
that the formula for calculat_mg FNL be revised to a summation of noise

lhvels which would allow aircraft having noise levels below FAR 36 limits
to Offset aircraft asQve FAR 36. This would give airlines the incentive
to purchase new quiet aircrai_h and to retrofit with the quietest con-
figurations 'to reduce their FNL.

The concept of not allowing the initial FNL number to increase is
unreasonable since it would prevent replacement of smaller aircraft

with large widebody alrcra_t if the noise level increases. An allowable

adjustment should be |nade as the operator's fleet mix changes in take-
off gross weight.

It is inconsistent for the FNL rule to specify no trade-offs between

takeoff and approach noise levels when FAR Part 36 does permit trado-
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.
Forced premature retirement of JT3D powered aircraft would be too severe

an economic penalty. Therefore, this technology question must be settled i
before any FNL rule can be proposed.
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Another deficiency in the proposed FIlL is that it incorporates no
incentives to utilize noise abatement operational procedures. It is
recommended that some provision be made in the FNL to account for the
noise reductions available from both approach and takeoff operational
procedures.

FAA PROJECT REPORT : NOISE CERTIFICATION RULE FOR QUIET SHORT IL_UL
CATEGORY AIRCRAFT

We agree with the statement in this Project Report that the Quiet Short
Haul system development is in such a state of flux that is too early to

.j establish QSH noise standards.

'" As noted in the report, QSH aircraft _ s include rotary wing, turbo-

prop, turbofan with blown flap or augmenter wing, llft pod, and fan-in-

. wing aircraft. These can probably be divided into VTOL, STOL and RTOL
types which would operate from different length runways. These aircraft
will also vary by the number of passengers, range and cruise speed.

It would appear that QSH aircraft will have to be divided into numerous
cl_sses for certification with different noise limits and different

measurement locations. The noise limits for each class should probaDiy
vary with the number of passengers.

It is obvious from the recommended items to be included in the ANFRM

I that a vast amount of specific data is needed from the aircraft manu-
facturers on QSH aircraft noise characteristics and QSH economics before

!_' a viable noise rule can be constructed. The list of required information

i_ in the Recommendations appears to be quite complete, but would require
:'_ considerable time to collect and digest. It is our suggestion that

_ this information be collected by the FAA prior to any rulemaking activity7r

-_ on QSH.
.i

:]
!i'

Reference l: Letter from W.E. Helfrieh to W.C. Sperry dated 5-1h-73
providing comments from Pratt & Whitney Aircraft for EPA

:' Task Group 4.
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U
Sikorsky Aircraft O'V'S'ONO.ON,.SO.,.O...T6OSPO..T,ON

STRATFORD, CONNECTICUT 06602 A

PHONE [203} 376-6361

July 20, 1973
SEL-4095

Mr. William Sperry
Environmental Protection Agency
Crystal Mall, Building #2
1921 Jefferson Davis Highway
Arlington, Virginia 20460

Dear Mr. Sperry:

During the last meetings of the Environmental ProtecZ_on Agency Task Groups
on June 21 and 22, 1973, it was indicated that _rritten positions from concerned

groups would be considered and incorporated into the task group reports. The fol-
lowing remarks summarize the position of Sikorsky Aircraft on VTOL noise certifi-

cation. It is requested that these remarks be incorporated into the Task Group _
and 5 Reports.

In establishing the categories into which to place the various classes of
aircraft for noise certification purposes, it is strongly recommended that VTOL be

considered separately from STOL and RTOL. Placement of VTOL 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 a 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 aircraft inherently quieter and to have them flown as quietly as

possible.

The issuance of a noise rule for the VTOL category of aircraft is prema- _!
ture at this time because of the following reasons:

a) There i6 insufficient data available on VTOLs in the unit most likely ":
to he used in the rule to properly assess _he state of the art. !
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 on i
VTOL noise to establish the state of the art on the applicability
of noise reduction technology to current helicopter designc

I:II'I'Y YI£AIt, S or

I:IIIN'IN in lqJ(lllT
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c) 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 to 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 m%der certain
operatingconditions.

No penalty should be levied against helicopters as a class for the occur-
rence of blade slap, as it occurs only on certain types of helicopters under a
limited number of operating conditions.

• 6

An initial noise rule should allow all current generation helicopters to
: become certificated. De-escalation should not be considered until sufficient in-

) formation has been generated to allow an accur_he assessment of its economic im-
pact and requirements for technological advances which may result.

! Caution should be observed in attempting to relate the existing hover PNL
: data for helicopters 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 variable.

_. Economic considerations dictate flight paths below 3000 feet altitude for :
VTOLs in typical operations. Enroute noise controls which may force the cruise

altitude to be significantly higher can have a significant impact on the operating
economics of this type of aircraft, and therefore should not be censldered untll
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 operational procedures. This approach allows control of the en-
_'_ vlronmental impact on areas of the community located between ports of operation in

a manner which fully accounts for the environmental protection requirements of the
_I community while not imposing unnecessary economic penalties on the helicopter
;' operator.

Ambisnt 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 be factored into
the allowable noise from aircraft.

We hope the preceeding comments have identified in a constructive manner,
some of the potential pitfalls associated with VTOL noise regulation. It is our
feeling that a workable VTOL noise certification rule can be developed in a rea-
sonable period of time and that the rule can fully satisfy the environmental re-

quirements intended by the Congress while stimulating the growth of this important
facet of air transport. We hope to work further with you in this endeavor.

Yours truly,

Supervisor - Acoustics
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Chairman and Staff

William C. Sperry Environmental Protection Agency
PeterP. Back Consultant

DamonC. Gray Consultant

Harvey J. Nozick Consultant

Members

Lou Achitoff Port Authority of New York and
: NewJersey

Don Ahrens CessnaAircraftCompany
: Betsy Amin-Arsala George Washington University
i. Larry P. Bedore National Business AviationAssociation
i:

RobertS. Bennin _e Cityof New York
Vaughan L. Blumenthal Boeing Commercial Airplane Company

: Bernard D. Brown British Aircraft Corporation
Edward A. Carroll Trans World Airlines

Jim Conroy Environmental Action, Inc.
William G. Cornell General Electric Company
Charles R. Cox Bell Helicopter Company

Allen W. Dallas Air Transport Association
Joseph T. Davis Delta Air Lines
Harry Droll Lockheed Aircraft Corporation
Richard Dyer National Association of State Aviation

_' Officials

, Earl B. Fish Douglas Aircraft Company
John D. Fredrickson Boeing Commercial Airplane Company
Roger Flynn Air Transport Associati6n

; William J. Galloway Belt, Beranek and Newman

John S. Gibson Lockheed-Georgia Company

i_ Alan G. Gray Rolls Royce Limited
i" William E. Helfrich Pratt and Whitney Aircraft

Lloyd Hin_on National Organization to Insure a
Sound Environment

, James C. Johnson Environmental Protection Agency

Robert J. King Sikorsky Aircraft Company
H. Ray Lahr Air Line Pilots Association

A. L. McPike DouglasAircraftCompany
Charles P. Miller Aircraft Owners and Pilots Association

Robert H. Morse Pratt and Whitney Aircraft

Noel Peart Boeing Commercial Airplane Company
William H. Roudebu_, National Aeronautics and Space

Administration

Rober_ .. _cnroeder Lewis Research Center, NASA

Paul A. Shahady U.S.LAir Force
R. S. Stahr Eastern Airlines

M. C., Steele Airesearch

il Jack Suddreth Natlonal Aeronautics and SpaceAdministration
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Members (con't)

Gary Thompson Beech Aircraft Corporation

James R. Thompson Lecldueed-California Company
John M. Tyler National Organization to Insure a

Sound Environment

George Westphal Grumman Corporation

Observers

Leslie Carothers Environmental Protection Agency

James Conroy Environmental Action, Inc.
Russell Dawson Noise Control Report
Diane L. Donley Council on Enviromnental Quality
Charles R. Foster Department of Transportation
John Hellegers Environmental Defense Fund ,

Harvey H. Hubbard Langley Research Center, NASA
Hugh Kaufman Environmental Protection Agency
Arthur Kohler Professional Air Traffic Controllers

James J. Kramer National Aeronautics and Space
Administration

John B. Large Institute of Sound and Vibration (England)
Robert B. Meyersburg Consultant to Task Group 2
Carl Modig Infcrmatics, Inc.
Cole Morrow Federal Aviation Administration

Harold R. Mull Bell and Associates, Inc.
James Mullins Federated Department Stores
Shellie 0stroff Informatics, Inc.
Harvey Safeer Department of Transportation
Alice guter Enviromnental Protection Agency
R. N. Tedrick Airesearch

Brian S. Tennant Boeing Company
Margaret Tifft Environmental Protection Agency

Ernest Weiss George Washington University
Frank Wilson Informatics,Inc.

Simone Yaniv Environmental Protection Agency

Correspondents

Jake Applswhite Congressional Staff, California 17th
District

George Bender Boston Logan International Airport
Robert J. Bresnahan Orange County Airport
K. M. Eldred Bolt, Beranek and Newman

Gordon Getline Convair Aerospace
Robert E. Ginther Senate Committee on Commerce
James Hammond The Boston Globe

A. E. P. Jennings Aeronautical Research Council (.England)
Raelyn Janssen Environmental Defense Fund

Robert J. Kingston Department of Environment (Canada)
Stephan E. Lawton House Committee on Interstate Commerce

Ken Linnerooth Fairfax County, Va.

Bert J. Lockwood Los Angeles International Airport
Geoffry C. Lowe British Embassy Counseller (Civil

Aviation)
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Corres@ondents (can't)
John O. Powers Federal Aviation Administration

Henry L. Martin Society of Automotive Engineers
James F. Miller Departmen_ of Housing and Urban

Development
Barrett J. Riordan Council on Environmental Quality
Richard Ross Gates Learjet Corporation
R. W. Rummel Trans World Airlines, Inc.
Louis F. Skooi Rockwell International Corporation

i Richard P. Skully Federal Aviation Administration
_ NormanJ. Snow RohrCorporation

Mills M. SpangberS Garrett Corporation
: Willis E. Sullivan GarrettCorporationi
:_ CedricSun AircraftPorousMediai Inc.

Curtis L. Walker General Motors i

James F. Woodall Federal Aviation Administration :

RobertW.Young U.S.Navy

:_ Jack K. Zlmmerman Hydrospace-Challenger, Inc. i
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