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FOREWORD

Title IV of PL D1-004, algned Into law on December 31, 1470 hy the President,

directed that the Environmental Protecilon Agency conduet *'a full and asmpleto inves-

' tigation and atudy of nolee and its effecs on publie health and welfare and to report,

within 1 year, the [indings Lo the Congress. To those ends, autharization wos glven

to the Administrator 1o hald public hearings and Lo conduct pesearch, exporimoents,

. demonstrutlons, snd studles, Tha public hearinge were held In ¢lght major cltive

throughout the country, whore some 225 witheases representing the seiontifle com-

munity, [ndustry, snd the publio gmve teatimony on nll sspoets of the noise problem,

In addition, the Agoncy, through ita Office of Nolse Abatament und Control, developed

’ gontracts and otherwise worked clasaly with o varloty of nolse experts, beth within

tho Sovernment and from the private sector, to roview all nspects of current knowl-
edge aboul the effects of nalae and methods of contpel.

The result of thease extensive offorts 18 thia Tuport to the President und the
Congrean of the United States, Ropofully, thia dacumant will be helpful in tho current
delibarations on Fedaral nolse control leginlation. 1t should also be uaeful to uiate end
local governments and the genaml public In making deaisionn that will mare rapidly

polve a problem that affecta more Amoricans than |s generally realized,
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INTRODUCTION

NdIEE, commonly dellhed as unwanted sound, L8 an envivonmental phenomaonan to
whith man la exposed before birth and throughout life, Nolse eun sy be conaldered
an environmental pollutant, s weste product genoruted in conjunction with varlous pctiy-
Lties of man, Under the lnttor definition, nolse [4 any Anund — independent of loudneay =
that may produce an undesired phystalogical or paycholagical offest tn an individual and
that may interfere with the saclal ends of an individusl or group, Those enda inglude
all af man's activitiea = communication, werl, rest, reorontion, and sleep,

An wante produats of his way of llfe, man produces two guneral types of pollutants,
The general publle has bocome well aware of the flrst type, the mass realdualy (auch
an sasocintod with air and water pollution) that, to a greater or leaser degree, remain
1n the environment for extended pariods of time, However, only recently haa pitentlon
focused on the aecond genuvral typu of pollution, the energy tenidunls auch am the wiste
heat from manufacturing processes that orentes thermal pollution of aur atreams,
Ensrgy in the favmn of sound waves condtituiea yet another kind of enorgy residual, hut,
Jortunately, one that does not remadn in the environmont for extended porfods of thine,
‘fhe total amount of energy disalpated an sound throughout the sasth {s not large when
campared to other forms of energy; it s oaly the extraordinary aensitivity of the ear
that parmits auch a relatively amall amount of energy to sdversely affect man and
ather biologieal apucios,

it has long beon known that notwe of sulficlent Intenalty and duration can induce

temparary or permanent hearing loga, ranging from sllght impairinent te neariy tatal

*xl
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deufness, In general, any source of Saund praduclng noise levels of 70 to A0 dBA

at the ear can contribute te 2 pattern of expadurs thal may produce temporary

héarlnu threshoeld akifts if expogure 8 long enough, and this in turn could lead to per=
munent hearing Impulrment, In addition, nolse zan Intorfere with speech communtcn«
tlon and the perceptlen of other suditory algnala, dlsturh aleep and reluxation, he o
scurce of annoyanca, interfere with an indlvidual's ability lo perform complicated tuska,
influenco mood, and otherwlee detract from the quality of life,

Society haa, sineo antiquity, made attempts to abate and control nolee, The Romans
snaeted perhaps the {irst probibitory nolge law when, by popular decree, chariol move-
ments were probibited In the strests of Rome during the alght, In England, the first
:I-r.-ported court.dealsion concerning nolae abatemont 1s dated in the thideenth century,
Today, many communitica {n the Uniter States have antinoise nrdinances, although
these stnfutes vary widely in atandards, scope, snd degree of enforcement,

With the techialogleal expanelon that began during the Industrial Revalution and
that has accelerated since World War M, environmental nelse in the United States and
ather industrialized nationa has boen gradually and stendily increasing, with more geo~
graphlc arsan hecoming exposed to significant levels of nolse. Wherens nolae levels
sufficlent to indune gaome degreo of hearing loss were once confined mainly ta factarles
and occupational situatlona, noise levels appronching such Intensity and duration arc
today belng recorded on city streots and, in some cased, in nnd around iho home,

There aro valid rensnond why widespread recognitlon of nolse asz a significant en-
vironmental poilutant and potentlal hazard or, as a minimum, a detractor from the
quality of lfe has been slow [n coming, In the tirst place, neise, Il deflned a8 unwanted
sound, ia a subjective exporience, What 18 considered aa nolge by ane lstener mny be
eonsldered desirable by unother, Even in the same Indlvidual, wanted sound on one

accasian may.be congldered n& nolse on anothuy,

x|l
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decoily, nolse hud a vapld decay time and thus dnea not reamain in man's vovieen -

ment for extended perioda of ime, ag do air and water pollution, Ry the e the
average {ndividual 8 apurred to actlon to ghate, contral, or, at leas!, complain abaut
sporadic environmental holse, the noise [n many situations may no longer extst,

Thirdly, the physiological and payehalogicnl offects of naiBe on nen are often
sulitle end {nsidlons, appearing so gradunlly and alowly that it becames diffieult to
usnaciate cause il effect, Indecd, to those persona whose hearing may already have
been nffected by nlie, (& may not be consldered a problem at all,

Furthor, the typical cltizen |5 rroud of this nation's teehnologleal progress aml
I genorbly happy with the things sueh progress basd glven him In the way of rspld
transportation, labor=saving devices, und new fecrontionn) deviews, Unfertamely,
miny lechnadogical ndvancos have been wasociited with Inoreused environmentiel noiae,
and thaye ks been o tendency In lirge segments of the population to neeept e nddi-
tfonal nolse ns et of the price of progress,

The aclentiflc community has already accunmilnted conalderable knowledie con-
uorning noige, it offects, and I8 nbutement and conteal,  In that regaed, nolse Nithas
fram moat othur envirenmenial pollutanta, Generally, the technology akists o con-
trol moat indoor uad outdoor nolse.  Ax & matler of faot, this 15 une instines n
which knowladge of contral toelmigues exceeds the knowbiedge of hileloglenl aml
physival eflects of he pollutant, These fucth buve been hrnu{;ln ot o previous
Feduril reports op this problum suely asg "Nolke: Sound Withaut Value” (Offlee of
Science nnd Tuchnology) znd "The Nc;isu Araund Us" (Commeree Tuehnlenl Advlsoery

Board, Depariment of Commeree},
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ORGANIZATION OF THIS REPORT

This veport Arat addresnes the effeets of notse on Hiving thinge snd property.
Reviewed are: human auditory, psychalogleal, physlologlen), und socialegical effeeis;
effects on wildlifo and nther animals; effocts of sonle boom and slmilar Impulsive
nolses; nnd physleal elfects of nolse on Btructures and proporty,

Chapter 2 deals with the sources of hotao and thelr current environmental impact,
Inoluded In this chupley ure discussions on community naise; tm'nsportattnn ByBtema;
dovicos such as lawn mowera and chain Aawe powared by Internal combnation englnes;
noine from Industrial plants; construction equipment and operatlons] household appli~
ance and bullding equipment noise; and an assessment of the snvironmental Empact
of major nolae souroes, ’

Chapter 3 discusses preaent and future control technology for the nolso sourcea
dianussed in Chapter 2,

Laws and regulatary achemes are dealt with in Chapter 4, Consldered urg cur-
Tent gavernmental nolse regulations and regulatory schomes ond their effectivences,

Chapter 5 {5 concorned with government, industry, professional, und voluntiry
nolsn control notlvities, . \

Chupter G predents an asscssment of nolse cancern i ather natlons, Amopg items

reviewed are leglslation and regulntiona velaling to nolse sourcws and nojde environments,

Finully, for those unfamillar with the terminalogy of acaustics and nolge, a glossary

{8 provided,

Tho emphasid in this report on nolse gource control technology should not abscure
the importunce of other nolse abntement procedures, A comprehensive, systematlc
approach to nolae abatoment should inelwle, in ndditlon to Souree control, auch features
an land use planning and zonlng, requivements for neolse control in bullding codes,

and standards for onforcoment of regulations,
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The reader of thia report 18 cautloned that the material presented hereln s a
condensatlon of the extenaive technical and detalled material contalned in the
appropriate EPA 'Technical Information Decumenta and n the trangoripty of the publle
hunringe held by the Agenoy, Aa u condensallon, genertlities muy oceur, although
every effarl has besn mode 10 qualily stutementa when required for clurity. Those
tnterested in more detudl or verification of information sitirees should conaull the

appropriate EPA documenta, and the Bpecific vefersnces oited thareln,
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GENERAL OBSEAVATIONS AND CONCLUSIONS

‘Che Charnoter of Nolso an an Environmonial Problam

That sound and hearing play an lmportant role in human [ifo i a proposition sa
pelf-evident it requires no further gomment, llowevar, some effects of nuiso on
man, #uch aa interference with alecp and communication ar nolae-produned {rritation
and anhoyatiee, sre diffloult fo define and evaluate with objective precialon,

Sparse Information 12 available on typleal cumulative axpesures to nolse assocl-
atod with a vartety of sources normally prement in most of soolety's current enviran-
ment, Much of the information contalned {n thie repart la concerned with specific
sources, although firat efforta have boen made lo eatimate the magnttude of curmula-

tive exposurss of typlcal segments of the U, S, population,

Furthermore, there 18 a genoral lack of information on the cffocts of nolaw on varlous

lving nonhuman organisma, It I8 pvident that under certain conditions there may ho
wome ecologleal effects, particularly when new nolses [ntrude into wildlife habltnts,
At the same time, certain species seem io show mome adaptation to polse, The prea-
ont atate of knowledge in this arez {a Incomplete,

Roaasnable evidence exista of the demaging offecta of high intenslty noiso on
{nert objecta, Physlcal damage to propuﬁy {rom sonic hooms gencrated by alroralt
has been repeatedly confirmod, As the scale of intenslty decretses, there 18 Insulfi-
clent valid data regurding divect atructural effocta on proporty, Insafar as the elfects

af nojse on property values are concerned, the avidence romakins lnconcluslve,

Tha datu developod [n this report and It supporting documents Indicatos that
nofse has an lmpact on the peoplo in the United Statos, This impnct manifeats Ituelf
by intarfering with spoech communication, disturhing aleep, and creating other (s~

tarbances of lifo Lthat lead to ansoynnces, I addition, some nolse levals encountared
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In non-oceupationul sliuations moy also contrlbute to the rlak of nevrring hearing
impulrment, Bince the subject of ccoupatienil nofse hus been cxlensivcly eoveral
connectlon with the Qacupatlonal Safety and Hualth Act, 1 18 denlt with only by refey-

unceo in thia report,

Noiss Control Technolngy and Possible Chunges fn the Nolse Problem

to the Year 2000
Curront technology and thnt expectad to be uvillablo In e next § 1o 10 yeurd in-
dieate that & substantinl reduction {n the nolse from vurluus sources s fwauible,
Application of avuitable technalogy 18 lagging becnuse of inddequalc soelal, ovo-
nomio, or governmontal presduzes for nolse abatemont,  Further, there must b n
balance between application of technology te noiso sources and the uthor measuree re-
quired In controlling the total nolso enviponment, such as Lind uso yrlunnimg A regu-

latlon of source use, In this connection the requiroinents of the Natlonal Environmenul

Palley Act relative (o Envir tal Impnet Stat ta (Sea, L020C, PL91-180) und
of the Noise Pollutlen nnd Abatomont Act of 1070 (Tltle TV, DL 41-801, Sec. 402{e)}
provido a basis for nolse control assosinted with bath planned and uxIRling Federu)
activities, Procedures 1o aocomplish thesn requiroments are now belng implumentvd,

The projactlons of noiae impact capdueted for this report cleurly Inlicute thy reed
{or aggressive ufforta ot all Jovels of gavernment, Without such efforts, residual
nalsa Jovels In typlenl urban comniunitlas can bo expocted to Tise from the 1970 lnvel
of alightly over 46 dRA to just under 50 JBA hy tho yeur 2000 {the residond lovel us

used in this report {8 tho lowor nolae lavel boundary that [s exceedod approximately

80 percant of the time), Of moro cotcarn 18 the estlmata that the nofse vnorgy from
highway vehiclea would doublo by the year 2000, On the othor hand, tho early und

vigorous institution of avatlabla tachnalogy and comprehonaive plunaing, Ih conjune-
tlon with effective onforcement and regulatory aohemes, could reduce the residonl to

xxvll
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42 dBA and the noipe energy from highwuy vehiclos by a ratio of nearly 4.5 to 1. This
latter figure takes [nto acoount the estimated growth in the number of nolse sources,

An ndditional algniflosnt moenaure of tho altuatlion may ho obtuined by conaldering
the elze of noldo<lmpueted land areps near alyports ond freownys. The
toll nolse impact area In 1970 ls estimated at approximately 2000
square miles, and thie ares could ingroase to approximately 3300 aguure milos by the
yoar 2000. The profocted incronse in the impect of ulreraft nokse could be reduced
through a combination of actions such ns the davelopment und use of quieter ulrm:n.ﬂ
anginas, chungos in airoralt operating procedurcs, amd ighter regulation and enforco-
ment, Moro work 18 needed to cloarly {dentify tho velationships amang the various
aclions roquired, thoir cost, thelr offect on Impacted areus and the benefita thet
would result, Comparable sctions regarding highway vehiclos could also reduce the
Limpact of vehicular nolse. As with alreraft nojse, the relntjonships amony the varlous
nctlony required and thelr costs and henefits need additlonal invostigation,
Methodologies for Nolso_Measuroment und Evaluation

A constdernhle variety of mothodalogles and terminologivs are presently used to
densribe, measure, and evaluaty noise, .Somu of these nre complex and confusing
aven 1o thoee well versed in acousitles, This bowklderlng arruy of terminology, such
ap PNIB, EPNdB, NEF und CNE], {sce the Glussary for deacription of theso terms)
roprepents efforls on the part of volustary Instituiions, membars of the profossians,
and segments of governmenial authorities to doul with spectfle aituutlons, problems of
meteurement, and needs for evaluation technlques, Many terma have some degree of
commonality, tf not interchangeabllity, while others simply are not compariblo.
Himilnrly, faw, If any, were developed with the Idoa that thoy might be Incorperaloed In
a alatutory procedure for noiae abatement nnd attendant legal and enforcement
provisicns. Even with exiating stututory requirements at Fedoral, staie, and loeal
levels, widely differant nnd somelimes conflicting procedures exist,
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This prublem is further comporunded by differences |n sclentifle senantics nsso-
clited with holes contrel and ovnluntion In the private and quasl-govermmenta | dkage,
The termd arlterla and siandirds havo come to huve dpeciflc meanings vegarding the .
otv|ronment &8 pertalns to #ir and water polluiion and olher envirenmentnl s1ressas,
Those terms are loosely used interchangeably in retatlon to nolse, In most tests npd
nongovernmaental standarda documenta, thoy often have the stma mennlng,  There |3
 elenr cut need to develop # uniformly undersiond, adequite seheme for mueasuie-
ment acd evaluatlon of noise,

Econemic Emplicitions of Noise and Noise Ahatoment

Informntion on tho adverse elfects of nolso und thu couts agsociuled with vitpjons
types of abxitement moarurces are contained In soverul ehapters of this rppart, by ki~
tlen, u algnificant partlon of the data developud [n the eight publle hearings held by
the Agency undor PL 81=G604 relntos to economic napects of the aoikg problam,

As baockground material fur this report, EPA commisslanud o sludy of the
scopomic impact of holee, which 18 refervnced inthe body of tho docement, uwever,
A% this time, the rudimontary state of knqwludgﬁ vogarding cosls, benetl, and the
impuet of abatement oxponditures upon thy natlon's ecunomy muke 11 exirome by dilli-
cult o perform meaningful economic analysls related to the problem of spvlranmentat
noles,

In ordap to evaluele altarnative nolso abilement dtratogles, thore nye thave w-
jor typos of evonomle fuctors o be oonsidared, [ {6 desirable ta know the magnihwle
of the benefita derived from proposed actions in terms of damagos avehled und poyi=
tive gulns attnined, A second factor 18 the coat of attiining vach of the levels of eons
tre] wnder swdy, Finally, an analysia of the layxet of thase costy wpen the eeanumy
18 needed.  With such Information, economic analyses can be undurtikun to fueilitie

ratlonal docislon-making,
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Unfortunately, [n the nolse aren, the currently avallablo duta s often improcise
and relates to some limited problem such a4 the effects of highway nolse on property
values in suleciod locations, In geperal, the daw douvs nol exist that would permit
good aggregata eatimates of the magnltude af nolse damage and tho cost and impucts
of abatement mensuras.

There is & neod for additlonsl resenrch on and annlysls of the economic xepocts of
neise ne an onvironments! problem, - More needs te bo known about the adverse effects
of such factors as health, the quallty of life, productivity, nml property vahies) the
cost of attuining varlous levals of control; and the impact of alxitemant codts on the
seenamy. With u bettor undorstunding of these economio considorations, 1t sheuld be
poaslble in the future 1o evaluate altermative cantrol atraitogles and tdentify cant-
elfective m;lullans.

SPECIFICS OF A PROGRAM FOR THE FUTURE

The material developed in prepising this report, und dlscussad In dotall in sup-
arting documents, {8 supported in the EPA public hearings on noise and leads w
one over-riding conclusion: tharo s a need for improved and comprehenaive efforta
at 2ll lavels of government for environmuntal noise contrel,  The loeal and slate
governmenta huve the primary responalbllities, [n most respeets, for the netluns
neceasary to provide & quieter envirenment, This neludes lnrid-usu plaaning and
zooing, bullding codes, wde regulatlons und the necessary enfureoniant programs,
Howewer, there atve somo funciiuns that ave best carried out by the Federnl gav-
ernment, The Administration's legislative proposula now being consldored by the
Congress provide the busis for thosa neaded functlenk. Spocifle pecommendutions
to nohieve the noodod objeotive of u s[gnEfleant reduction of nojss over the next 5 to

10 years are embodiad in the rullow-ring recommendations,
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Fedoru) Leadovshilp (n Nolss Abatement and Control

Fedoral gevernmuntal progmmy relnting directly to nolke pesenreh aisd contenl

are nmong the actvities of severnl Feders! departments pnd ayenceles,  Thore

ja & nead for fnpraved coondination of this offort.  To thut end, 1L {5 e

emmended thats

a. The Environmentsl Proleciton Ageney sheld provide the lendersblp and
ghould promote eeordinutlen of effurty of the vurlous ageneivs that witsld
ho rusponslble for thalr respective aotbyitics,

h.  The Federul government should provide Yeadesrship s conteaillng nulse
nasouinted with its actlvities, s

¢.  Programs of webnlca) aesistanes to stitboes and their politiead sulylvisions
for rugulationd und enforcemont should b daveloped,

Standinds und Ropulations

A regulatary scheme should bo estuhlished, and socelovited nofse alatument

efforta should bo mude by focnl, sute, and Foederal governments us follows;

a, Fedornl polso emisnion ntandards should be establlshed for the prinesjal

sources of environmerlal nojso Ineluding;

(1) Treansportation pquipment ~ inoluding nlversll, lor which EPA should
have putharity to approve FAA standnrda for repulatlon of alteraft
noley,

(2} Constructlon equipmont,

(@) Intornal combustion powsred dovicos,
1. Producl labeling authorlty requestet! in loglslative propesals presontly
Idnyg consbdered f8 4 pecassury element jo an overall nolsu abalement

and control program.
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Unlorm nolse codea, regulntions, and stndards shoulkl he duvolbjml

by EPA and other Federal agencles, [nageoridince with the abave-
montlonad plan, and should be enacted into luw by #isjes axl localltjos,
Tuchnlenl assistanae shoubd be proviled by EPA-on enforcement and othor

rolatod sotlvities,

Repearch and Anslysis Neods

Soma Investment of effort and funds in nolto researeh haw nlrondy been made

at the Foderal lovel (and to 4 jeasor degree n the private sector a8 hrought

- oul | this report), Thore remaln, however, numerous gups in knowledge

&nd pxtensive arens of technleal und sclentific dsagrogmoent that require o

continung reseirch effurt, To inect thede needs, the fallowlng steps arve

recommonded;

A

b

Predent Fedsral resoareh und developmont en spacifie nolse sourcoe
wonlrol should bo eontlnued and expanded, but with & more direct locus
on envivenmontnl nepects.  Such n program shoudd directly lnyelve the
conalderablo expertisa already exlsting In tho prolesslonsl and academic
community and In industsy,

Fedurally plonned, dirveted, and supported resaitreh for lmproved
mathodelogies of measurement and evaluation are needed, In parilculnr,
i erltica] assesament of a lnrge number of the varying meusuring sys=
temsd und methodologies now it use l0 rejuired, Simplifcatlen, stan-
dordizatlen, and Interchangeability of data should be the gonl of this

projoct,

Conlnuing efferts to determine the nese expoanre of the Americin

pulslic should receive enrly utiention.
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d. Resenreh on physiologlical and psychologicul effects of notso ahould by
continued, Such rosedrcel provides the hasls for tho nocessary eriteria
doov:nenta to be uaed In setting atandarda and {n fornwlating state and
local regulutions,

0. Analysis of the econemic mplicatlons and ecanemie impaet of nolss #nn=
trol ia casentinl In the decisian~making process akd fuy the development
of realistic standards and should ke underiuken us part of the exlsting E1*A
{nveatigntion of the hr:;adur Issue of environmental socnomica,

Eduontion and Publle Awireness

Although thers 18 awarenoas ol some aspoots of the nofae problom ancd contieul
tochnigues, tha typleal eltizen, while vexed by the {mrunion af environmental
nodse indo his life, |8 genvrally unuwure that methods to alleviate the problem
ure ajready at hand, The efforts eallod fay 1 the ahove recommuonditlony will
lead to the Improved Information toeded to move ahead with effoative mausures
to Jesnen the impact of nolse,

Lagislative Nocom mendation

lagialation propoud by the Ad:ﬁinlslmt[nn In February 1971 wauhl provide the

author{ty lhut {8 needed to muet the prallems revealed in the stuilfes Juading

1o this report.
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CHAPTER 1
EFFECTS OF NOISE ON LIVING
THINGS AND PROPERTY *

‘The definltion of neiev as unwunted sound implies that it hoe nn ndvorge effect
an humnn beinga nnd thelr environment, Including tand, siructures, ond domestic
animaly, Noise also alfacts natural wildllfe and ecological syalema, Cawvso and
efiect velationships botweun noise and lig n;Ivurau offucts are not nlways roadily
domonsirable, Converscly, cartnin offocts of nelae on people aro clear cut, such
a4 with nolse-induced hoaring loss.

Physieloglenl und. paychological changes in peopla exposed te belse ave less well
aatoblished than the hearing loss reaponse, since for the mast part they are subtlo
and cannol be diatinguisked from similar changea produced by other anvironmental

stressas that ara byproducts of our ndvaneed technologienl soclety, Regarding

*  This chapter is based an mataria! prepared by the S1aff EPA Qffice of Nolne

Abatement and Control as result of testimony rocalved during public henrings

and on data contained [n EPA reporta NTID300, 7, "Effects of Nolso an People’
{EPA conlract 68-01-05000, Cantral Institute for tha Deal); NTIDA0O, 11, "Socinl
Impact of Nolsa" (Interagency agreemant with Nationa! Buregu of Standards), and
NTID300,5, "Effacis of Noise on Widl{le" (EPA contract §8-04-0024, Memphis
Btate Unlyoraity). Soo Appondix A regarding procurament of those source matariala,
which contain bibllogrophle roferances.} Tha matoriel on the effects of nolsu on
humana In pages 1-6 to 1-32 was reviewed by a spoclal committes composed of
mombaers of CHAPA of the Natlonal Acndomy of Sclances, Nutlonal Research
Counall,
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domestic animnls, only sparea research datn op hoige effects §s avatlable; and virtually
ne resvarch dota 16 aveilalle regarding wildlife, There also appears o be litue infur-
matlen nvallablo vegarding vffocls of rolse on plant Ule,

Extrnpalation of human data na to effects of nolzo on demestie antmale (or view
vergy) cennot he pecomplighed with any dogres of vulidity, and similnr cautions must
he applied concorning offects on wildlife. Conelusions derived from such extrapolute]
datn muat tereforo o labeled tentativo, poagibly, or probable,

Tha effocts of nolse, particularly sopfc boom and other high intensity inte rmittunt
sourcos, on man-mado or naturnl siruetures are ropsongbly well understood, It ia
possible to conduet well contralied and verliinhlo damage atudtos on Inanimate material,
nnd such studios hove Leun undertaken, as cited briofly (n this chapter, For cthical and
othar rensond, It ks impossible to condurt such studios on poople and anlmuls. “This (s
not to gny, however, thnt the entive subject aren hoa not been vxtenslvely Investigated
by a wide varfoty of resgoarchers and reported in the litorature. This chepter summa-
rizes availohle krowladge on tho effect of audible nolse on living things und praperty,

It doos not cansider the offocta of nonnudﬂ;lu. high or low froquency sounds (Ultrn=- or
infragound),

Ar brought out by many expert witnesaoa appeoting at public hearings on noiss huld
undor Title TV 1o PL 91-004, souad and hoaving play & subtle and net well understood
role In human Hlo, Whethar it bo the hum of 1 meaquite or the ringing of a ehurch botl,
the hearing process conveys many communications resulting In varylng rosponsos:

pleasure, annoyance, and, In some Instances, intonso emetlanal renctions. Unlike sjght
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with a directional lmlinticn of coverage®, the hearing rosponsa allows tha comprehen-
of algnnls frem diverse sourcen (such oa almullaneous recolpt of algnnls from a ery-
Ing hoby, & ringlng tolephone, and the audible signailing of the completion of tho work
cycle of a home appliance- — sltuatlona familiar to many hougowiven),

From the foregoing, It 18 ovident that eno of the major values ef buaring, (naddi-
tion to verbal communioatjon, .18 the detection of objscts end ovents.  This Phenemenan

Is evidence of cloaa t1en batwoon hoaring on th one hand oed paychelogical nnd physio=

..togical actlvatlon on the other, Humans ean bu yroused and alorted by soupd (. |y

true of many onimnls). Sound ofton triggers muscular and smotlom) responges that
apfropriatoly propare psople (o cope with posallie uvents slgnalled by the sound,

Of even groater Jmportanee s the rolo of eound and hearing in human specch cam-
muniontlon, Parbaps more than any othar aiiribute, this abiity sets humnn beinges
apart from lower enlmals, ‘The combination of human voeal enpabllities for truns-
misglon of aound, the human response in heering, and the operatlon af thu lnrge com-
plex human brain Ja fundamental te affective aparch communication and the pregress
of _clvlllzaﬂnn. Much of human soclal and Inicllectual Hfe s dopendent on the phena-
menn of spaach communicntion and Jangunge. The nesthotic quality of life as reflected
in moods end experlence are vastly inflluenced by whot 18 husrd, The Imporiance of
this consldaratlan (s nul‘n nowly dlacovared matter of anviropmental concern, As
quotod by Jamea L, Hildebrand in his articlo "Nolse Pollution: An Intraduction to the

Prohlem and an Outline for Futura Logal Rasenrch, “Schopenhavor in 1844 suid, T

*  Tho contral {ield of vision for the bumen eyo is approximately 210. wherens the
oar pureolves omnidirectionully,
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hoave long held the aplnion that the amount of rokse which anyone can bear undisturbed
stands In inverse proporiion to his meuntal eapnelty and may therefore bo regnrded as
8 protty fnir moasure of 1. . . Nolse 18 atorturo to sl IMellectun] people, *

Whon unwanted sounds Intrude into an onvlronment Ao s to uifect the nblllty of
people to recoive purnl communications, nolde exlsts. Sounda that have value in anw
locntion mny travel (o other locatione whurs they may disrupt useful and derired actlv-

itivs, thus changing their character ag ap elament of tho cuvironment and becoming

nalse, '

Tha elfects of nolse on poopla have hua.n oxtons{vely atudled, clpsuified, and, 10
pome degrea, quantified, Intho moin, the effoct of nudibla~-peeusticnl energy on pooplo
{alls into four genernl ovorlapping cutegories:

1. Domepstrable hearing losd, accompaniod by nny soclel ramiflentions of thut

lows,

2. Inlerference with the ability to cominunicate or to huar dosired sounds or
neousiicnl signaie,

3.  Annoyance and Irrltation effects of yarying degress, auch as [nterference with
sloep, distractlon from dosired nvoontiuna, or other responses nswocinted
with the recoipt of pn audible aignal,

4, Othar physiolagieal renctions,

‘Theaa, utleast in view of present knowledgo, ara charscturistic of wmon responses to
othar stross stimuli and nve net peculier to polse or scousticnl onergy, The four ealo=
goriea of offects nre discussod fn the following aubsectlons of this chaptor, sfter which

matetial oh affscts of noise en wildlifo nnd other animals and upon property will be found.
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AUDITORY EFFECTS

The most obvieus effects of nolse an paop'lu are pudltory, One sut.or audltory
effocts {8 naticonble after o nolsa has diszpponred; this corsista af tomporary heariny
loss, permpnent hearing loss, and permanent inlury o the ioner ear, Anather sat of
auditory effscta 1s noticeablc while a nolso 18 present; this conslats of masking and
interference with speech communicatton. Both sets of sudilory effocls arv udverse
in terms of human reaponsa.

Expasure to nolse of sufflcient Intensity for long encugh perfods of time can pro-
duce detrimontal changes in the Inner ear and can gerfously doeranse the ablllly la
hear. Bome of these changos are temporary and [nat for minutes, hours, ar days after
tho tarmination of the noise. After recovery from the temporary eflocin, there niny
be redidial permenent offects on the ear and hearing that parsist throughout the ra-
mainder of 1ifs, TFrequant oxposures to noigo of suiliclent Intensity and duration con
produce tamporary changes that ave chronic, although recovarable when the serles of
axpoaured (tnally ceoses, Somatimos, however, chronleally maintained poat-exposuro
changes Joss thelr temporary quolity and boc;imo permnnont.

The heating changes that follow aulliatontly severe exposuroea to nofsa Include dis-
tortiona of the clarity and quulily of auditary vxperiance and partin loas of tho ntdlity
to dutect sound, These changoes can vary In degroe, from only alight impalrmont io
nearly total daafneas.

Ear Damapy
The primary gita of auditory Injury produced by exseasive expoakre to nolae Is the

receplor argan of tho inner ser, the orgun of Cartl, Croas-soctions of this ergan nra
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uhown on Figure 1-1 In normaol and Injured stntos,  Such Inlurfes rusull from axcessive
axposury to nolsa,

The sensory cella of hearing are the hadr colly 8 the orgon of Corti and the filers
of the n;&dlmry nerve.,  Tho integrily of the sensory colls and the orgon of Cortl I8 im-
periant for nermal hoaring, Thu injuries shown on Flgurn 1-1 ure in single lovations,
Fot proper praspective, 11 is imporiant to renlize that the human organ of Cortl is
nbout 54 millimeters long and containg ubout 17, 000 hlr colla,  The dogroe of hoaring
logs depends net only on the suverity of tho injury at any one loentlon bul rleo an tha
sprond af [njury. '

Intense sournd enn producy vibratlans of such soverlly in the ergan of Covid that
some of it 18 simply torn apart, Or, sovere exposures to noisa ean casso structaral
damaogas that fead to rapld breakdown of the processes neeessary for malntalning the
1ife of the colla, Such an injury 18 termed an acoustie truaman,  Another Kind of injury
rosulls from prolenged exposero to noiso of lowor levels, Such an injury 8 o nolse-
{nduced cochloar injury and is probably the rasult of requlring the coils 1o work at oo
high n metabolle rate tor too lony o potied of Ume, In o sense, the eolls of the argun
of Corti con dle fram ovarwork,

The results of both Kinds of injurlee ary Indistinnishable, Onoe the calln are
dustroyed, they are loat forever, They do net regenorniu and eannol v stimulinted to
';"ugenurnlu.

Hanring lLoss
The primary mensure of hoaving toss 18 degdetad by the learing threalold level,

Tha hearinyg threshald lovol s the lowoat Jeve! of a tano thut enn be delected, ‘Tha
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Figure 1-1. Sensory Organ of the Inner Ear



groator tha honring thresheld level, tho geanter tho degreo of hoaring Jose or partigl
dunfoess, In 1066, the Commitica on Hearing of the American Acndemy of Ophthal-
mulogy and Otolaryngology offerad tho follawing definltlons regarding huarlng losss

1. Hearing Tmpajrmant. A deviatlon or change for the werso In oithor structsrs

ar function, usually eutslde the normn) range.

2, Henpng Hondienp, The disndvantnge imposcd by an impairinent suiflolunt to
affect ong's efficiency In the altuatlon of everyday Hving,

3, llouring Disabllity, Actual or proswned Ipability te remndn omplayed ot full

wagua,

Ny these dofinitions, nny injury to the eur or nny chinge in o hearing throshold
laval that places (t outsidy of the normal range constitutes o hoarlng Impalrment,
Whethor o purtionlar lmpairmont constitutes a heavlyg handleup or o hanrlng dluabliity
can bo Judgod only in redavion to an individual’s fifo paitern and occupation,

A puldeline fov the evaluntion of hearing hundicap i8 predonted on Table 1-1, Tho
guidéting ugas only thu thresholds for tonea in the reglen most impoertam for the vecep-
tion of speuch, and judgmonts of handicnp are bosed on the assoeiated abilly to updpr-
stand cennected spocuh In qulet surroundings, Whilo most suthotities agroa that
pergen In Categary 1B ov highur hus o hoaving hondleap, there |8 debnte over whoether
handlenp exlate whon a pavson in Category A alse has large heaving threghald Jovels
abovo 2000 Hz.

An incronse In o hearing thvashold level that rasulis from exposute to noiko is

threshold shift, A threshold shift ot puts tho hearing thrushold lovel outside of the

normul rango conatittes o hearing lnpalvment,
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Tabla 1=1
HEAHKING HANDICAD GUIDELINE
Avurago Honrlng
Throshold Lovel for
Goo, 1oun, and 2000 )tz
Bugree of ' ' Abllity o
Claze Il'nl;'ldinnp in the Retter Fur® Underntam Bpoech
Mara Than ot
' More Than
A Nat significant 25 d13 Qj’uf',ﬁ'[‘;"":;:;‘c'}"“°“'w
B Sligh Handlenp 25 4B A0UR . PH‘I‘J:CA"::’!; anly wit
c MU Hendlonp 40 dn 55 4B If'ﬂ"r“,'\l“:l";r:y:ﬂ'f“"!’ with
n Marked landicap 65 dnR - 40 4B Frequent difficulty with
loud speech
€an undarsiand anly
E Soyere landicap 704D and shouted or samplifled apoeech
Usualty cunnol understand
F Extrome fandloap f¢dn . even ampllfied speech

*Meanured In a proparly desigaed audiometrio examination faellity uelng
an audiometer callbrated to meet ANSI standurda,
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Some threshold shifis aro temparary und dimindah as the ear recovers affer the
turminntion of tho nolse.  Froquontly ropenlad exposures osn produes tomporary
threshold shifls that ara ehronie, though recovernble, whon the oxposures cetss, Afier
recovory from tomparary threshold shilfts, thore may ho residual threshold shifls that
ars parmanen,

The amount of threshold shift producod by an exposure 1o nolsu deponds on many
factora. The inlensily Jove] and the {requency contont of the nolse, the tompornt ¢har-
aeteristics of the nolsu; and the ausceptibliity of the individual ‘ear are all im-
portant, 7

Somatimes permanent threshold shifts result rom 0 single vxposire {or a amall
humbor of exposutos) to holdge. Theso permanont threshald shifts have thaeir anptoml=
anl baso In nooustie Irnumu: Intonse Imyxlkive sounds vich 1 thogo produced by gun=
fire, firocrackers, and hammuring on meinl can be espovially hazardous tn thia regard,
The high amplitudes and froquency contont of those sounds mny produce nooustle trau-
ma of tho organ of Covil. .

Howevar, people tarely encounter a single nolse eXposure s0 severo ayd to produco
a permanent threshold ahift, More ofton, such shifta develop as one i3 repostudly
axposod to nojsoa over o poriod of many yoars. Permunont threshold shifts rasult
from nolre-induced cochlanr fnjurles.

Whether a person will suffer permanont threshold shifis (rom exposure to nolse
oftan depends on the ppttern af exposurs [ram all spurcus of nolap that ho creountars,

Bomao of these exposures from portlewlar sourees of nolae may be inhocunus in
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{molztion. Dut thowe wame exposured, which aru Innecuous by thomaelves, may combine
with other exposuren {rom other aources to producs permunsnt threshold mhifts,

In ganersl, the highor tho nolae lovela and tho more yoars of axposura, tho grenater
{he risk of duvoloping a hearing handlcap.  For examplo, it i3 estimuted that the per-
centage of pocple who may davelop a hoaring handicap as a result of oxposure for 20
years to a noiso level of 05 dBA .wnuld ho approximately twice the number of those ox-
posad to 90 AHA for 16 years, From studios of huaring lods from occupational expo-
sutes to nofmo, one oan kentify patierns of nbtuu oxposury that In und of themueives
Incroase the iheidanea of henring humﬂcap..'
Mmiking and interitrence wlth Speech Communication

Notwse ean Interfers with the percoption of nudiblo algnale, Tuis ia enlled masking,
Dy masking, nn auditory signal ean ko made Inoudible or the slgnal eun be changed in
quality and apparont location. Important auditory slgnaks, the sound of nn approaching

vehicle fot example, can bo lost 5 nolde, The focls of audliory masking are woell

*  Hearing loas due to exposute 10 hoise can be ellminnted if exposures to nojse are:
(1) held to sulficlonlly low luvels; (2) hold to sufllciently short durations; or (1) al-
lowod to oocur only rarely, Auncthar spproach Is the use of oarplugs or carmuflls
when hagsrdous exposutes to nolse are encountered. Effuctive devices are avall-
sble for thia purposs, hut they must be cirefully selectud and used, In mpite of the
effoctiveneas of earplugs or carmuffs, peoplo will often refuse or negloct 1o use
them for rennons of appesrance, comfort, and convenloroe, A huaring ald ean
be somowhit useful to o peraon with nolas-induced hoaring loss, although the re-
ault ia not nlways antipfactory, While the modsmn hearing aid con amplify sound
and moke it audible, It eannot corruct for the disjortions that olten aceompany
injury {o Lhe argan of Coril,
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asiahlishod, and the masking affects of nofse pan aften bu eoleulntod from monsurcements

of the gignal nnd tho nolse,

An lmportant instapee of maskng is the Interfarance with speech communlention

that vesults from noise, Figure 1-2 summarized the relations hetween intorfeving

holeo and the possibllities for apeoch communieation, The vortien] oxis s the A=
welghted gound Jevol of the Interfering nelso, whilo the horlzontal uxls is the distance
boetwaon the talicer and listener In foct, ‘The urea nenr tho bottom of the graph (tho
lightty batchod regrlon below the hoavy curved Bne) reprasents the combinations of
diginneas and lovols of interfurlag nelga fm; which speech cammunlenlllon can be nearly
narmal, Speoch communication sktuatlons Involving family groups ot puhs of individ-
uals often lnvolve spuakor-UHstencr distunces of 6 to 12 (wel, corrasponding to Jevels
{for interfeying nolsos) of GG lo 65 dBA.

The relntlonships ghown In Figure 1-2 ore for youny adults with normal hearing,
apesking tho same disloct, Children under shout 13 years of nge, people boyowd rellre-
ment ngo, hard-of-hoaring patlvnts, and communicaling palrs with dinleer differoncos
ure lkely Lo require evon quloter condltions thon those (ndicated en tho figure If they
are to anjoy nontr-normal speech communlertlon,

In o highly intelleetual, tochnical aociely, spooch communiention piays an extromoly
important rola, Noise can roduce {he aceurncy, fraquency, ond quality ot verhnd ex-
chengo, In excosslve nolao, formal education in achools, cecupational efficlency,
family Yifo ptylos, the quallty of relaxation, und the enjoyment of Hfe can all be ad -
varsely alfected, Spoech reception by vlderly pernons geems to be aspoclally affocted
by najse.

1-12



120 LA N S LI B e

1, PRRNLS

1o -

100

——* HIGH
I T
N

80 -

BO

-

INTERFERENCE NOISE (dRBA}

60—

7 AREA OF{//, o,

~ 7 NEARLY NORMAL 7/ 0
| éspsstm commumc’ano:i,/,f/,//;//‘j/,,/: D
TN 0

W B B NS I |

5

LOW *—————
o
L]

LEVEL

| 2 |
405y 5 10 15 26 25 30

TALKER TO LISTENER DISTANGE IN FEET

Flgure 1-2, Epecch interfefenee Levels

1-13

T4-34E O - 12 - 4



Interforenca with apaech communioatlon by rolso is nmong the most significant -
adverao offocts of nolsu on peoplo, Frea and easy spooch communication ls probahly
essential for full dovelopment of individunls nnd social relutions, nnd {reedom of speach

i but an empty phrase if eno cennut be henrd or understood beonuse of nolso,

1-M



it mm

kb e e b R e

¢ e e g g

GENERAL PSYCHOLOGICAL AND SOCIOLOGICAL EFFECTS

Nedse not only hau direct auditory effects Iut nlso produces huhavioral effocts of
& mors genaral pnidre,  Nolse can inletfuro with gleep,  Furtber, 1l eon o 3 source
of annoyanée and can loud 1o community netions ngaitat those producing nofuo or those
ragponeible for s regulotion, * Kolse may interfore with the performonce of toska,
plays a rola in privacy, und Is somotimua associnted with psychologleal distross, All
of these toplos are bricefly trontud §o this discusslon,
intarfuranca with Slsap

Slocp §6 not a singlo wiate but consista ;ﬂ' n surles of stogon that can be graded from
light 1o doep, Phyalological munsuremonts nllow ane 1o jdentify the stage of uleap,

Evaryday ohaervatlons suggest thal nolee can and does |nterfere wll!.l aloep, and

research, bath In tbe tabaratory and the field, conflrms these ohservatlona, Messapes
[rom the sends organd reach the highest centers of the brajn even during the decpest
sleep, Whether a alecping person is aroused by a slimulus depends on o varlety of
factors, Arounul can be recognized by brlel changen in physiological functions, hy
ahifta from decper 1o lUghter stages of Aloep, or by behaviaral evidenoe of awakoenlng,
During normal sleep, arcuaal by nolao depuends upon Lhe [ollowing faciory: the
intoneity lavel of the nofso, the fluctuation of thoe intensity Jevel of thu noise, the moti-
vation of the porson (o bo uroused by particular sounds us established while awako, the

dopth of sleep, the amount of pecumulated Bloep, provious slecp deprivatlon, and the

*  Seo nlgo discusslan En thls chapter entitled, "S;bcloluuleul Impact aof Nolye, "
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person's ago and sex. Ciher fnctors auch as drugs and paychologion! disorders can
alao nffect tha ability of 4 parson to alesp threugh nolse.

The greatar tho {ntoushy of o hrief nolga, the groster are the chances thatl nokee
will nrouae a slecping person, In 2 quiet bedroom, relee levels below 30 dBA do nol
ordinarily have any arousal effect, Aa tho nolse level incresses from 20 to 100 dNA,
the chances of nwakehing [nersnse, Briof noisvs with lovels of 100 10 129 dBA awiken
nearly evoryone,

‘Tho chances ihat o particular nolse will nrouse o porticular indjvidunl depend upon

mumerous personal charactoristics of that Individusl, For axumplue, the stronger tho

© motlvation to awake, the mors vasily one ean be nrousod by nolag. The lightsr the

atage of aloop and the grester the amount of accumunlutud slecp, the mero vaally anc
con bo nroused, Elderly people are much mora pasily awakenod by noisea then nry
middlo-nged people and ohildren; and onoe awakened, oldarly people have mere diffi-
cully roturning 1o alvep than do younger people. Theso diffcrences with age are Inrge
urdl dramatle,  While the difforence helwm_rn the sexes 18 nat noarly as lange inthis
respoet, It dous appear that middlo-uged women nre more oasily arousod from nleep
by noise than are middlo-aged men; and there (8 plao evidoneo that male poatients suf-
faring from dopruesion are more easily svoused fromn sloop by noipe than are normal
men or womon,

Much lesa is known about tho uffects of stondy nolse on aloep. Ono lnvestigation of
complainte about noise producod by air conditioning ond huating equipment has shown
that, in bedrooma, steady noise lovels of 39 to 38 dBA resulted in cocassional com-

plaints, whilo thoss with levels grooter than 48 dBA resulted in namerous complnints.
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It 18 nol ktown whethar Uisge complinints were duo to lnturfurunm-: with slovp or to athur
foctors. It fs known that stendy nolses produca lony sleop distuybanco than do Ouctuai-
ing nolaed. Soma products ara, in foct, curremly boing :ipld for the purposu of produe-
Ing o ateady nofee to mask oul existing unstoady nolees so that sloep may be unhancod,

While ovaryday obsoryation suggosts thal some people sdapt to beise and can lanrn
1o wleap through anyshing, this ahsorvalion has not buun conflred by lnborulary ot

fleld swdies, alihough a few relovant uxmx_‘hnunm huve beun done,  Tlowever, thore fs
cloar avidonca of ndaptation to tha toinl slevping environment. N may he thut loud
nolaes continue to pwnkon or arouse a sloeplng peraan, but a8 ho bocames famillar

with the soutds ho voturns to Aleop more rapidly. Also, since onu cannet oflen remem-
ber awakendng, lust as ono ofich connal remembur droame, 11 15 posslble that he gy
orronsously boliave that nolses losa thelr powar to nwoken,

Whathet aleep disturbance iy nolse constitutes n health hozard is debatable.  Tha
changes (h 6)eap patterns produced by polse are away from the patterns of good vlesp
and lownrd the paltems of poop sleap,  Twi, normal persany deprived of slewp com -
pondate by spending more time in deep aloep, by becoming loss rospondivo 1o extarnl
atlmull, BRd by nappleg.  Thum, Lt moy bo difflcult 1o doprive o rormnl pardon of sluej
to the extent of adveraely offecting Ma liealth,

In light of prosont knowledga, it soums rossonoble that alewp disturhancy by oxces-
a{ve nojso will reducs an Indlvidual's feelings of woll belng, Furthormore, when nojse
cond|tlans ora 8o severe aa ta dlgturb sleep on n regular, unrelenting hasis, thun such

sloop diaturhance may constitute a hazavd 1o physical and menin] liealth,
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Annoyance and Comeiunity Responsa

Anhoysnce by polse ia g responde to pudliory exporlence. Annoyanece hna ita baao

in the unplonsant patara of prrtfeulsr gounds, In the portleular ootivitiod that aro dla-

turbod or digsupted by a partlcular nolgo, n the phyaiological ronctions to i particn-

lar noiae, and in thy reaponses to the moaning or megsages carrled by a particular

nojso,
1,

2,

Tha degree of annoyance la nlse related 1o other fnclova:

Differences pmong Ind{viduals In their sensitivity to nnnoyance hy wound,
Attitudes of exposed persons laward the nelse sourae, ¢, g, , whuther thoy
conaldar the noleg«producing ncu\;u_v 1o by Important for thalr socigl and
economfe well belng and whother they bullove that the nolse I8 4 necessary
by product of the aetlvity produeing it

Whather thoy baljuve that theae responsible for tha crontien of tho halse-
producing netivity and [ts regulation nre concerned about tholr (the expored
popuintion’) welfare,

Factora sppcifia 1o partlewlar sound sources, such ag noighborhood dlasgree-
manta ovor harking doge nnd fenr of alrerall cranhea, or the heljaf that donjc

booms cause property damago.

That Individuala can moke fairly aceurats and unblasod direct estimates of thelr own

dogree of annoyanca from najse is confirmed by subtle and sophiaticuted qustionnnire

and interview tochnlguos. *

* Eul set oatttions rogarding indiserimipato extrapelation of such data In the fol-

digeusalon of soelnlogical impact of nolse,
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The degrea of annoyance averaged over a large nunber of individuals near n nolaw
monltoring Btation ean be predicted, in n statistiesl sunse, from the physteal charao-
torisilas of the nelsa, Ench Individupl's degren of annoyence cannol be as acewrately
pradicted e onn the nvorsge annoyangu, This i8 truo beeanst {ndividanlg diffur con-
slttarably in the axact nolse oxpoaure thoy recaivo (duv to variutlons In environmental
neoustica), becausa Individunls differ |n thali senailivity to dletuthunce by polas ond
because individuala diffor in other relavant paychologieal and socia? oititudag,

Commtnity nolse expostire can ba moaaured and summarizod by several compul-

4

clsewlere (n this roport,  There ure also many slmilnri=

Ing matheds, ns dis

tlas in theae variong techalguus.  Ench tukea Into nccount several of the following, not

P A e D e R A Pt

S . o

e T = e begax e S

——— L

Hly indopendant, var

1, ‘The levels and duratlons of jdentlfinble nolse cvents.

2, The nembor of occurrencas of nolse events,

3. Tho residual nolsc leval,

4, The variability of nolse luvels,

5, The time of doy.

4. Onaer more spocial tactera voloted 10 percolved noiainoss or loudness of

gounds,

Ap previously staled, such acoustical mersuroments stlow falrly sceuratn pre-

dlctlon of the level of annoyance averagod over a large number of indlviduslk exposod

t0 the nojse na it might be measured at o monltoring atation, Whothor eltizons wiil

tolte action sgainat those producing the nolee or those reaponsible for s reguintion

ia maro difficult to predict.
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Tndévidunl acton ugninst nelse sources hns hean studied, and action may be a com=
plaint in the form of o jotier or tolophono call te someono respond|blo for the oparation
of o nelse-making activity or ita regulation. Poreons who complain, aa dofined, In
gunural do hot appunr to Lu unusual, Nelther nre they unusually senaltive 10 nolso,

In faet, they may vepresent only 2 to 20 percent of the highly annoyed peaple {n a com-

munity, Organized community netion aguinst neise fncludes more than mere complaint

and deponds not only on the Intensity lovel of the neige but alue on the loaduvrahip within ’

the community and on the various paychologleal and attliudinal faciera previoualy men=-
tloned.

Although tho Ykellhood of individugl complainta and group action against nojsa
aouTeos o bo satmpted from acoustical mensurement of the raige, ns discussod
nbovo, such procedurcs ore fallible, and numerous excoptions oan be ciled, Now ond
diffaront achames ot nojse ovalunilon may nilow more acournia predietion of complaints
und community Teaponse than hss beon nehieved in the paat.

Two spaculntions nbout pagalble fuliro community actions n raspanse to nelsc
may be worthy of nata. Right or wreng, *heso speculntions sorve to iliustyate how
attitudes snd beliofs might combine with actual expesure to nolga to influsnee anti=
nolge nctiopa,

h.‘ o recent survey, mombora of o sample of sbout 8,200 poople who Hve near the
al.wpmaoh ond departure paths and within 12 inlles of airports in deven major citled of
the United Sintea were asked whether thoy wotlld be nble to secept inetenses in nolae

oaneaure from sircraft opurations, Fifty-four pevcent ropliod that thay could nof,
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This, coupled with tha fact that fear of piroraft erashes strongly enhances tho ppnoy -
ance produced by alvernft nolse, leads to the spoculntlon thnt subatantint incrosses in
sireraft traffic, nlong with a fow crashes Ip pupulated areas, could result in vignrous
cempunily aellon pgningl alreraft opurations und thege rusponalble for its yegulntion, *

1t ean aleo Lo spoculated that if mombors of o community heliove holge 18 necea-
dary to an approvaed activity and if thay believo peopla nre fred ta move awny feoin the
noise, then they will bo less Hkely lo institule or support action againat the sonrce of
naise than if thoy disapprove of the nctlvily.ur helleve there |8 no froedom to move o
escape tha nolse, If thiy spoculation fs carrect, then perhaps an increase in the total
areq or pumber of parsona expossd to anneying noisn levels In sueh on ared weeld not
necoasarily result in an incrusse in support for ontinglyo actlions.

Thare 18 one final point to be made, Complainie and group uctions are dilfloult
to predict from the phydleal characteriatios of nolse; lnudness, perceived noisincas,
annoyance, and disturbance of activities aro mere closely tied to the physionl
charactoriatica of the noige liscll, However, whother or not ane complains, he qunlilty
of ohe's lfe can be disturbad by nolpe,

Other Ponible Prychologleal and Soclelogical Elfacts

Human Porformance
1
I o task raquives Uic uso of auditory signals, cither apeuch or nonspeach, then

noige ot uny lavel suificiont to magk ar interfere with the parception of those signals

*  Taatimeny {rom numarous witnossed at EPA public hoarings Indicates widespread

dlasatiafaction with the nolse nusociated with atreraft oporations around alrports,
Thin [a alse commented upon fn Chapter 2,
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will tntarfara with the porformanca of the isek. When montal ot niotar lnsks do not
{nvolve puditory signala, stendy nolses without spocin! meaning do not gsem to Intor-
fare with the porformanee of skilled mentsl or motor taska upleas nolde lovel exceeds
about 90 dBA, Evon abova {hesoe levels, performaneo is sometimes unaffoctod, On
tho other hand, Jrregular, unpredictablo burste of noise may influence performancs
whun thelr nolso lovels are Juss than 90 dDA. *

Tho ¢ffects of nolse on performance aro often conceplunlized in torms of arousal,
distraction, ond apociflic eifocts.  Arcusal of bodily systoms ean result in olthor bone-
ficla) or detrimentnl effocts on parformance. Dislracticn can ba thought of as lapsos
of nttention or diveralon of atlontion from tha tosk ot hued; £t con be tho result of ro-
aponges to the sound itsoll or of responses to tha messagus carriud by the sound,
Spenific effocta {nclude auditory masking und coxtnin patiorns of muscular actlvation,

Many physlolegical and paychological ruaponsos to sound diminish or disappear
when the nolses are regular or predictable, Also, strateglos can sometimoa bo loarnod
s0 that datrimental effects of particular notses on specifio taska oan be avolded, For
thess ressona, people sometimes nehieve axcollont performance oF even tamporarily
exvued tie normud porformance in splte of the presence of noise,

Nolsos, howovor, are afion not regulur and predictable, adaptation is not olways
complote, and npproprinta airategios to sliminaty the elfouls of nolse ure somotitnes

not lonrned. Furthermare, the fact that digiraction or disturbance may be the rusult

*  An Incredso of 5 to 10 dBA abeve the extstihg noise loval appoars to couse witen-
tion and renction by most exposed parsons.
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of the messago enrried by the nolsu rother than thu rogult of the neiso pur se may be
of littla Inturest to the eitizen. An idesl ncousticnl vnvironmont is onu that dous not
disturh human performonce efthor hocause of fundamentul propertles of polso that may
be present or boeauso of jrrelevint mossages enrried by the nolae, The trick, of
canrso, {s to eliminate disturbing nofscs while maximizing the chancoes that relevant
meaanges enrtded by sound rench the approprlate listesur,
Amunful" Privocy

Withaut opportunity for privioy, vliher everyone must strictly conforin to an clah-
oraoto goclal code or uveryone must adopt highty permissive aititedes, Opporiunity for
privacy avoids the nocessity for elther exirome. I particular, without opporiunity
for acoustical privacy ane may experionce all of the effeetd of nolde provipusly de-

acribed and, {n addition, one is constrained because kle own activilies moy distyel

- others, Without accusticnl privacy, sound, lke n faulty telephone exchange, ofien

reachea the wrong number,

It would e holpful for both owner and renter and for both scllor and buyer if sfand-
ardized ncoustical ratings wore devaloped for dwollings, Those ratings might include
mansures of acoustien) privacy na woll #8 other mensures of acoustion] quality, Such
ratngs would be particularly usoful alnco the acoustienl propertiss of o dwelling nra
not immedintoly cbvious to the nonspecialist. I such rotings were avallable, the par-
ties Invalved could balanoe the acoustion] value of & dwelling In ¥elation to such valuos

a5 appearancu, s8izo, convenience, and cost.
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Intersonsory Effects

Background noige levela orn influsnce the judgmont of time, Vory Intenae polae
oan algo influence othor sensoty functions such os balanco ond vision, Fortunetely,
Intensity levels uu‘molunt to produco those effects pre not normully encountered,
Mantal Disorder, Anxiety, and Psychological Distress

Thoro js gumo ovidonco that udmisslons to payelitatrie hosplinla are higher in
avens with high nolee luvels than In quieter aresa, but such avidence [a not entirely
eonvinolng. Thero {a no evidenco that exposure to nolse ean resul! In montal Hlneas,
lowover, zll of tho focts clearly support lht; contention that notge can be a source of
paychological diatress through annoyance, distarbance of sctivitiea such os sleop and
apeoch communicationn, snd so on.  Paychalegleal digtresa, in jurn, can contribata
to o list of aymploms such as nouson, irritability, goneral anxlety, and changes [n

mood,
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GEMERAL PHYSIOLOGICAL EFFECTS *

Thure are general phyalological responsns to tranelent nolse, ond it hon bosn
propogad that there may bo general physiological roaponses to persistent nojse, 1l
hoa plao bean proposed thot nolse ¢an bo o significant source of stross and can In this
way inorepse the incidonce of henlth probloms, Each of thuae toples is discusaed
bolow,

Tramslant Physiclagical Rasponss to Nolie

Thera are threo claseos of tronstent geﬁnrnl physicloglen] rosponses to saund:

1, Faat responses of the voluniary muaculature that are meodiated by the somatio

nervous systom,

2, The slightly slower responses of tho smooth muscles and glands that arve

medisted by the viscoral nervous aystem,

1, The even slower rospenaos of the neuro-endoctine syatam.

Retponies of the Voluntery Musculature

Muscular responses to sound can be studied by vigunl ohacrvatien of bodily move-
monts or by oloctrical measuromunts of muscalar activily, By theae techniques Il has
been shawn that people are oquippod with an aloborate sot of audilory-muscular rofluxes
that serva the baslc functions of orfenting the hend and oyos towurd a source of sound

and of preparing for nction npproprista te an abjeot or evont signalled hy sound, Those

*  For o comprehenaive raviow of current professional opinlen on this subject, avo

the transcript of tha EPA Public Hearing on Nojee heid In Boaton,
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roflexes cperato at low lovels of sound, whera thoy aan be dotootod by sophisticated
olectricnl measurementa, na wull aa at high levels of sound, 8Such Iaudilory-muuculnr
teflexes underlio muacular responacs to noun-d that nmgé from thythmic movements
and danca to the body's startlo responso to impulsive sounds such ns gunehots or sonie
boomg. ‘

Tho body's stntile responde to impulaive sounds ean Intorfore with human perform=
anco and le ene of the fetora that underto the annoyenco produced by sudden poiscs.
Thu gtartle tesponso hea been studied {n dotall and includis an eyellink, o typical fa-
einl grimace, bending of the knees, and, iu.g:mnrnl. flexion (inword and forward) as
opposed to extension of bod(ly parts, The sinrtlo responso to & nuarby gunshot, cvon
when expected, may underge various degrees of diminution with repetition, depending
upen the Individunl, the rota of repetition, and the predictebilily of the fmpulse sound,
Somo individunlg show little dimjnution of the rosponad with rapetition, othera ghow
murked reductien, Tha eysablink und huad movement poralat even [ experioncod
markarmen when shooting their own guns, .

Auditory-muscular roflloxas oan have more subtle offacts on kuman netivity than
those of the startle rasponsa, Interestingly, the grentor tho tepalon In g muscle, the
grenter [ts Taflex response to sound. Tharefore, the influence of puditory-muscular
raflexes on the porformance of a given task depends on posture and the pattern of mus-
cular tensian as well as on the movenents required by tho given task. For axample,
when o given tusk ramilros a movement of flexion and the resting pesture heightens

tanajon in the fexor ;nusclos, thon o burat of sound at an appropriate lmo con apaod
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the required movement, Undor ether conditions, the burat of saund can groatly in-
terfare with 'this movemont,

In summary, the obl and flow of musculer activity is closely linked to and (nflu-
oncod by the rise and full of wound. The obvious offocts of the startle rosponge and
other guditory-muncular reflaxss oftan diminlah with ropetition of tho sound atimulua.
Hawever, even after many ropetitions these refloxes may continuo to oparate In 8
subtle manner, and thelr effects will dopend on the dotsile of posture ond resting mua-
oular tension, on the detaiis of the toek at hand, and on the physical propatites of the
sound stimulas, ‘

Rasponsey of the Smooth Musclur and Glands

In reaponse to brief sounda, there is gunoral conatriuttan in the paripheral hlood
vonanls, with a reduction In poripheral blood flow, There may be scoclarntion or do-
celeration of heart vate, changes in reatatanau of the akin to olectrical eurrent (un
indleation of activation of the periphernl visceral norvourg system), ohangon in breath-
ing pattarn, changes in the motllty of the gastrointosting] tract, and changos in the
#socration of anliva and ghatrie julce, Thuae resporeca are cbyvlous whon thy nolse
level gxceods 70 dBA, For sounds below this intensily leval, 1t {2 doubtful that the
rocoxding tuchniques have been sulficiuntly sensitive to declde whether or not theso
rosponees occur, In any casa, they aro oither small or nonexistent, Sonio aspects
of thayo rasponses diminish and secm to disappenr with predietabla repetition of the
gounda, while others may not,

Some of theas responaos to sound are part of a pattorn of resporse known as the

orienting reflex or "what la 11?' rospongs. The orlenting ruflex disappears repidly
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an the stimulua bocomea known or pradictab’s, Others of thoso reaponses to sound
are probably part of & response knewn ns the defenso reflex, which propares ap or-

goniam te escape or accopt Injury or discomlort, Delensa rofloxes voour (n vesponse

to warnings of painful stimuli, to palnful glmulf ih lvas, or in rosy to vory
intenme alimulation of any sonso organ. Tesponses that are part of the defense raflex
disappear more glowly with stimulus repotition than do thosa of the orienting reflex,
Sometimes thoy may never completoly disappoar,
Noura-endocrine Responsas

Loud sounda g8 well a8 other Inlenso sll.[mutl. such as forced fmmotdlization, forced
exerciso, cold, paln, and Injutiea, con activate u complicated series of changey in the
endocrine eystom, 'l'imsu changus, in turn, onn covse changes [n hormone levels,

blood composilon, and » wholoe complex of other Llochemical and physiclogicn) changes.,

Postitsle Patsi Fhyslologlcal Resy to Noiw

It hos b.uun proposed that frequent repetition of the transient physlalogical re-
sponacs to nofse can lead o parajstent, pathologieal changus in nonauditory bodily
functions. Aleo, it has boen proposed that such repuetition of theso transient reaponaes
might aggravate existing disease conditions, However, It {s Lrue that the tranalent
physiological responses to sounda are ofton uaeful bocause thoy help to protoct peoplo
from potentlnlly harniul ovonts. Tt I alao appropriate that theso responsea diminish
when ropetition of the nolse signifies that partlcular nojses do not rupresent a thraat-

ehing conditlon, The orux of the question 18 whether man |8 go dosigned a5 to adapt

to nonthreetening noises that arae also quite intenso or whother the modern onvironmant

1-38



presonta sueh ever changing noldvs that the translent phya[olnglunl. roEpOnSYY nra
chronleally maintained,

At least somo of the tranalent physiological rosponses to noise do appear to he
chronleslly maintained, Furthartmoro, thote 12 some evidenco that workors exposod
10 high levela of nolse hnvlo a higher inatdenco of eardiovascular discass, onT~noss-
and-throat disordora, and equilibrium disordars than do warkers exposed 10 lower

teveols of nolse, Huwever, it is also passible o explain theas ohacrvations In terms

of non-nnjee factors such sa uge, duwt lavels, cccupntienal danger, or lfe habita,

Alsd, there is ovidenco from animal ruﬁunrch that high sound lovels can Interfore
with sexual-reproductive funelions, can interfere with rusistance to viral tu.sunsa. and
can ulag produce other pathologleal effects, These oxporimaonts, howover, bave often
not heen well controlled; I.a., feur, animal hasdling conditiona, and 20 on have net
boen ogquntad batween nolsa-exposed and non-nolav-exposod groupd, * Further, rodents
wers used ns experimontal subjecta, and these animale aro knewn to have speclal sua-
ceptibility to tho elfocts of cortain sounds. Flually, the pound levels wero woll above
those entounterad by most people,

‘Tha avidence taken as a whale hints that chronic axpoaure to sulficlently varlable
ot Intonse noiso may contribute lo nopauditory phyalologleal and anatomical pathology,

However, the caao {8 far fram proven apd metits furiher ressarch and inveatlgation.

*  In addilion to the EPA Ilsaring in Boston, 880 the transaript of the hearing held in
Now Yotk City,
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Stress Theory

The newre-ondocring respondes Jrrovioualy mentioned seem shnilar to dhe rusponses
to slresn, Responses to stress huve geporal characteristies thit appoar in tesponsy 4o
all girossoys and specinl churpeteriaticy that are lnkued to specifie streasors,

Tho response o stress, called the general adoptation syndromo, congisia of throo

stages: an alurme veaction, a stoge of vesistance, and u singe of oxhnustion. If o stres=
sor (g sevare and s maintained for prolongod porjods of time, an orghnisn passea In
succession througl the stages of the alarm reaetlon, of rasistance, nnd of exhougtion.
In the extreme caso, the end resall [8 o lm.;ukdown of bodily function and death, Fven
in tho loas sovere case, # pries may bo paid for eontinued streas durlng o prolonged
atngo of resistance, Thia priee may includo inevensed swieoptibility to infection and,
porhapd, speckic digvanea known au the diseases of adaptation, Sueh diseases may
include, among othars, some lypes of gastrointestingd uleers, somo types of bigh
btood pressure, und soma typee of arthritla,  Many medical nuthorities do sat nceopt
the theory that thoro are dlsunsos of ndoptution. Nathor, they theorize thut ench dlkease
hng Its own special sof of ciuses.

Siross theory, oven as presentod by (e strongest ndvocatos, la compliented,
Theso advoenien spoak of intersetions between conditioning fuctord thal sot the seene
for disnase, specific renctlons (o purticular strogsors, and genoral reactions to nok-
apocifie siressors,

While it [8 plougihle thet freguont expostre to jnlanse nofse can acl a8 o stressor,

the detalls of 118 action na a Alvessor hove not yot been jdentifled, and ls fmplleations
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IMPLICATIONS OF GENERAL PHYSIOLOGICAL RESPONSES TO SOUND

Whilo physlelogical nrovanl in response o saund can bo of great heneflt when cop=
ing with pussibly dangeraus evenis, unnocossnry arousal 1o frrelevant nolass can pro-
vide a basls for annoyance and ean (nterfers with performance of tuslks, Nolsus thot
are of high tovel or are sulficlently varifed moy maintain chronfo srousal and in thia
way may contribwte to the incidence of nonnwditory disenso, Howover, 1f noloe control
sulficiont 1o protect persona from vir damnge and hearing loas woro instituted, then it
I8 highly unlfkely thai tho nolsos of lower Jevels and duration resulting from thin effort
could directly Induce nonaudilory disense.

Of course, goners) paychological distresn produced by nolse oan add to the over-

all streas of o nnd, in this way, may Inorenan tho incldence of nonmditory didense,

Howover, at this timea {1 {s not pozsible to ovaluate the contrilution of poiso in refation

to all of the olhur sources of atress onoountercd in normal notlvittos,
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SUMMARY OF PSYCHOLOGIGAL AND PHYSIDLOGICAL EFFECTS
It hay not beon domonatrated that people are having their lives shortened by ex-
posure to nudible nolse. Perhaps the atreas of continuad exposure to high lavela of
nalpo can produce disense or make ono more susceptiblo to disensw, lut, overall, the
evidenca fe not convineing. The affosts of nolse on people have not buen succeaafully
mousitred {n ferms of axcens denths, shortonoed lifespan, or doys of incapoeitating
illness, Thero ave only hints that such offocts might exlst, Of course, there may be
1celidantal decths or injuries becpuse waraing aignald wore not heard or were misun=-
deratond due to nolae.
There Ia clear evidence that exposure Lo nolse of sullleient Intonsity and duratlon
can:
1. Permanontly damage the laner ear with resuliing purmanent hnnrin;& JLEET
that con range {rom slight impairment to nearly lotal deaftiean.
2. Result In temporary hearing loasos, and rapented exposures 1o nolaa can
vasult In chronlo hearing lonsew,
It Is also apparent thal noiae can:
1, Intariere with spgech communicntion and tho perception of othor nudjiory
signals,
2. Disturb sleep,
3. Bo u source of annoyance.
4. Interfore with the ahbility to perform complicated iagks and, of course, can
aapetlally diswrb those tpska that demand speech communicotion ar rasponse

to auditery signala,
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&, Adversaly Influsnce mood and disturb veluxation.
Thesy latter offects are difficult to qunntlfy, since they affoct tho oaguntial nature
of human lfa—its quality, But alene they arv sufficlent to require more sfforis lo-

ward copirolling the problent.
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SOCIOLOGICAL IMPACT OF NOISE
The ronctiopa of groups and comnunities of individuals ariso, In part, from tho
sggTegation of tho varying individuaie ond personalized respenses and [rom the
interaction therawith of a wide varlety of soclelogical Influences. Foi examplu, dug
to ethnic buckground, oho group of familiea may accepl a poley ohvironmant tn thelr
homo thot would be considered unpoceptable by thoww of differont cultural orlentatlon.
They may In fact creats conditions that, while nccoptabia to thameolves, are con-
sidured nolsy by wihors, ‘
This phenomeron must be taken into accounl in nssossing the uttributes of notac ns
a soclological problem, 1t also muatl bo glven oavelul atlentlon in teana!aling rosulla
ol vdujous atudive on nolan as related to g partlenlar source and affecting a specific
population (such ns the variously cited sfudies on transporiation notse muntionaed elso-
whure In this chaptor and in other portlons of thia report) to cthor sources, Altuallons,
ot populations, This caution was ciled In_Kan Kryter'a recont work Tho Effocts of
Nolso on Mon (Academic Pross, New anl-ls. 1870) in rulation to possible natlonai dif-
{arences in tolarance to roud nojgo. He furthor discusses the many foctors in thlg
rogard that must be taken Into nocount in nesossing the validity of varlous siudies and
atudy technlques, *
Tha following dlacuaalen provides an overviaw of additlonal auciplogleal fastors
that are {mporiant in the conalderation of noimo effocts on community environmantal
guality, Roughly 130 milllen pecple live In metropoliten sreas subject to the noisus

froin transporiation or construction projucts, crowding and congestion, and widesproad
*  Bee pepucially his chapter devoted to Epvironmental Nojao and Tts Evajuntlon,
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mamifncturing activities, * Social anrveys roglstering the pullle repctlions 1o o varioty
of thaso nolses kove fourd people disturbed by such exposures 1o have Inoressed from
23 porcont In 1948 {o 50 porcont [n 1061, Such aunoyonce s typicnlly due to disruption
of privaey, rest, rolaxatlon, and sleep.

A cloga zelatlonahlp exists hwiween expreesed nnneyance and level of nelse Inten-
aity, In community aurvoye based on 8500 paople In widely separated arens, It has
buon found that the number of peoplo exproasing nnnoyance Incrensed steadily as the
nolae Jevel {norapsed pad that the numbor of complainis wore a'good Indleator of the
degroa of anwoyancy, An English study of h.oiw nvound Hoathrew Airport indjcated
that 22 percent of the respondents said they wero someatimes kopt from golng to alecp
due to alreralt nolso, This figere roae to 50 poreent with an Incrense in nelse lovola, **
A still groator praportion, also ncressing with o corresponding [nctroasu In polse
lavel, aomplalned of balng awnkaned hy nofse. A traffle notae survey {n Sweden noted
that the proporifon of pooplo anneyed Incroused lnearly with Ineroaring nolso levels
from 60 dBA on, Lesod on o 24-hour enorgy aversge; il was also reporiod that symp=

tom# such as headoche, Insomnin, and nervousness are gascelaled with solse exposura.

*  Compared with the approximately 80 mill{on posajbly serjously affected by noise,

**  Far more delafls on [ator studles in London, soe tho transcript of the EPA Honr-
{ngs on Nolso held In Baston.
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Those sludios and athers hove demonstrated that sounds at night ave more an-
noying than those ccaurring during daytime. Ad discussed earlior in thia chaptor,
noisa inter{orcs with rost and relaxatiots ond especially with sloep. Compinte with-
drawnl from the world around ua, through aleep, ls an phvicus necewsity for physical
and emotional health, less complote withdrawal inte the quiet of pur homas mey alse
wt necensary.

As demonstrated throughout thls Report, the nssesament of the elfocla of noise on
the pepulation at large has boan besed on dota from mauny scutrced apd Is prosented In
a vatiety of forms, The result has been a :.:o:nplln:ton of informatlon (some highly
qunntitative and pruciss, some primarily descriptive in nature} on such things as com-
munity rosponses, physlologionl and snnoyancs measures, numbeTs of people Ydeaf-
enod”, eto., all used to Indicate tha notire and acopo of nolso problema. Indenling

with this vost axrtay of data it |s esay to lone sight of the fact that they all doal with
bastently the samo problem and therefore should pot be treated independantly. Rather,
It s extramoly important te Integrate those diversa findinge by menns of ono or moro
unlfylng concepts. Perhaps one mathod of nceampliahing this objoctive {a to focua on
{ta cumulntive ashect,

Scientists coneorned with henring losa arg In ponaral agroomnent that the eflects
of noise are additive, The major source of disagreoment is tho apacification of the
minimum level{s) ot whioh thowe affacta become Important. Any overall evaluntion
of the hoaring lossy problet In the natlon must take inte account exposures on the hasis

of lifotime expetience rathot thon induatrinl, transporiation, or houschald UXpOBUTOE.

1-3t



Talle 1-2 providus &t samjple of tho eonditions of noisy expopire expariencud by
muny members of typlen) U, 8, urban communitivs, Since this information ls ineiuded
only for illugtrative purposed, thers i6 no nitompt to speckfy gy rangod oF expost Ty
data,

In 8 sonse, the nolse problem of today is both qualitativaly nnd quaimbitatively dif-
forent from what I was yusterday, Noise can be theught of os o Joenlized and cnnfln;zd
prablem. For exzmple, Inrgo citics have nlweys heen nssociated with noige slnee,
by dufipition, ilwy wore the centors of actlvitios Invelving (ndudiries, transporintion,
pawar nellities, large pojulations, ete. C;:rlulu tndustrlut oporatiens have long bean
aasooialed wilh noise, as have large alrporis,  Many persons living within eftlos have
oflen conaidorud nolso as bolng 1 nocossary evil that must be tolorated In oxchange for
the converlenco of living either near ploces of work ar [n proximity fo publie transpar-
tation routes. ‘The ncceleraiod growth of suburban nress outside of most centor citles
nnd the moldlity of our population have radieally altered the scope of ihe nofae prollem,
Population Snerense pnd greatur mability hove contined in eanverting arcas that wuere
proviousty qulos Into amallor verdions of tha ianar elty.  Land usage has hoen changed
1@ aceommedate industey and ¢ransportation requlramunts ausoeiated with decontrali-
rotlon, The lpbor-soving devices that wore passible only In indusiry several decades
a0 have been moved to the homo enviranment, Bucausu of now highways and amall
pitports, motorizod vohicles cnn now penetreate Inle roglons thol were only o short while
oo congidorad remots,

With areas af the continenial United Statas abvlously remaining constant, the

rise In the totnlg of nojse sources, as woll ay 14 thele power, has rosulted in &
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Tabla 1-2

LIFETIME EXPOSURE TO NOIE (ILLUSTRATICON)

Chiidhoed Yeuth Maturity

Cap Pistola x
Fitearms x x
Rock & Holl Muaio x
Transportation .

#chonl Dus x x x

Automobily [ 3 x x

Traln (subwny, elevatod) x " x

Alteraft x x
Household Appliancen ® x x
Construction Equipment X x x
Community (roudside, flight path) S X x
Recrestional Vehlcloa x x

x = Expoaure io noisa source

considerablo {horewse in the overage mound levels produced throughout the nation, This
factor, combined with an Incrensed availubility of major trunsportation activitios and
focilities, has mode toise a much mote porvaalve problom than it wans even a short
while ago,

Many scientints snd mombera of the profeaslons concarned with nolse are con~
vinced that noise levels not infense enough to omusc parmanent damage connuot almply

bo disragarded as a nulsance that is a necessary wusta praduct of technological
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progreas. That view la ahared by many members of the public al Inrge, who soe nolsa
ne advarsely nffecting tho quality of life, The vesucna for this widedprond Inforprota=-
tlon are parifally rooted {n tho charpeieriatics of sound pmi the types of uffcets ngan=-
elated with notre,  Exporimental fladings have conafstnily demonsiruled that when
visunl and ouditery signala are concurrentty presonted, subjects tand to respond to 1ha
audliery signale firgt, presumably beenuse of some atientlon-demanding quality. Te-
soarchers designing warning dovices have madoe uso of this charactarlstic for yenrs,
Anather characteristio of neise cnusing annoyanca [y thot It affeeis poopla wha gro
fn the pasition of innocont bystundura, ‘l‘hu‘t i, In many Instances those peoplo respon-
Alble for producing nolse nre not the same a8 those deveraly nffected by tho nojsuj also,
tho recelvers of the nofso In these instancea have ne coptral over the nolse source, It
has been stoted that nolso annoyance {4 closcely asdocinted with the degree to which the
nolau producer ia concarned with ohd dolng something about thu effect of notsa on jia
rocelvers, Studivs have subsiantiriod this In that subjucts showed aignificantly Jowsr
telarnnea or groator attitudes of (rustration after exposure te uaprodictable noiso than
whon $ho nolaw gource was undur the control of the subjecis, This nspect of the prablom
{g important begnuse it has beon ropetudly domensteated that when there ia no hanaill
ta r porson assoslated with an aotivity and yet there are advorse consonuences fo bo
suffored, thare |8 Hitle toleranco for those t.;nnadquuncus. For example, if iwo poaplo

1vo near a highway nnd ono ugos 1t far commuting while the othor walks to work, the
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wanlker 1s much mote likely o complain nbout noise, air pollution, ote., duu lo nulo-
mobiles than |5 the pergon who drives, all othor things boing wqual, *
‘The problem {# not now or unlquo to nolso, ns the lallowing quote from Jomos L.

Hidelrand's Nofpe Pollution und the Law (Law Bouk Publishera, Duffale, N.Y., 1970

sayy, "For hundreds of years, indoed throughout most of the history of the common
law us wo know it, courts have buen slruggling Lo reconclle the canflleting interusts
ol two property ownots—ano who helleves that his ownership entitlos him to ase his
propurty ae he willa and the neighbor who bolieves that his ownership entltles him to
enjoy his property without nnnoyonea, . , two moejor principles dave evalved:

"Firat, onch person must put up with o certain amount af annoyance.

YSecond,, . . thu gravity of the harm to the complalnant should be wotghod ugninst

the utjlity of tho conduet of his troub) nelghbor,

"The first of these tells us what overy clty dwoller exparionces evory day of hin
lfa, . . . The second {s less enay to undurstand, ., . in dotermining the utflity of the
dofendant’s conduct one must consider in addition to thw socinl value of his conduet,
I8 sujtability and the impraotieabllity of prevonting or avolding the unnoyanes, "

The pervaslveness of nolse, combined with the charnctaristica alrusdy noted,
mokas It o problom of speclal concern when paychalogical well-bulng {8 conaidered,

Mos!t competent medical proclitioners, ns woll ns thoso engaged {n hoalth resenrch,

*  Daased on testimony of witnossos at soveral of the EPA Hearings,
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ogroo that thote 19 nn absolute requlrement for rost and reerentions! aotivitios at
regular Intorvals In arder to malniain adequalv mentol wnd physical henlth, N s
ovident when we consider the quality of Hife that the need becomon of major Importance
to leman welfare, Since tho hame environmant is conaldoyed 1o bu the prineipal haven
for most parsona lo obtain such neoded rest, the impnet of noise thercon |s & major
considaraticn,

In considering nolso within the home, {t | uacful ta make tho distinetion bolween
singla-family dwellings and other housus, In multiply family buildinga, the lack of
acoustical provocy 8 a mnjor sourco of dlfﬂcully. Acousticnl privacy con by dufined
ns the expectatjan that seundy generated within one hottsuhold will not be hroadcast to
othar housekolds throughout the building, This partleular problem deserves attention

beeauso of the changes in construction tuchniquea that have beon alowly ovelving., There

" 1a o irend townrd using lghilwelght construetien havieg relatlvely poor pound insultting

propertios, I this trend continues (without modification of tha aound Insulating proper-
ties}, tho homus of the future will have far loas acousticenl privacy than did the homos
of tho past, Privicy, ns well os annoyaneo, are diffleylt concepts for scivntlfic Invest]-
gulars to obleatively contend with, ‘Tho two have been gomewhat equated by indicating
that annoyance due to noiee may he thought of oasentislly as the reseniment ono fecls
toward on dntruslon into his physical privuoy. Tho existence af the problem, though,
has boen decumented {n o variety of communily aludles conductod in thia country and
alrond,

Nolgod in the liome can ba generally calegarized [nto throe sodreos: Lhose gon-

orated by family membary, building nolses (fans, blowers), and thodp originating
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oulsido of but ponetrating into the home, The mechanienl helpors within the home aro
& major source of complaint by householdours {(soo Chapter 2}, Although weshers,

dryars, gorbago disposor units, etc., huve made houschold tnaks ensler fo parform

"physieally, they hovo oxacled n paychological cost, The relatively long cycle tna of

many of these dovices hog reaulled in nol meraly a nofsa nuisance but §n a peralstunt
one asg well. Desplie the fnet thot the family bunefits from the primery nolay sources
within the heme, such nolsos are often a soures of conflict among family membora en=-
gaging in ineampatible sctivities; a. g, , the housowifu vacuuming the rug and hor ¢hil-
dran who are studying, .

‘The community nolso studlon clted airandy and discunsed in Chepter 2 ate {u sub-
stantiad agreament that nolse sevouaty alfecta many of the activities oogagod in at
home, 1t hus bean shown that nolsos in the home outnumbared all othar digturbances.
Roat und relaxntion are difficult, and thore Is Inlerferencu with TV viewing, lisiening
to muale, rending, conversatlen, und many othar soclal and recreatlonnl uetivitios,
‘Theso and othet {nvestigstions indicate that the home appoars to be the tociplent of
nofse fTom a grest number of sources in tha community, Among the major causes of
complalint, the following hove beon elted most frequenily: tralflo, alreraft, industrial
plunts, construction, and nelghborhood related sources such nn dogs and powered
lawn mowars,

When reet and reareatlon connsl ho successfutly aceomplisbed at home, thers is
a tendeney for people to soek those divoralons elpewhors. This, along with othor fuc-
tors boyopd the scopo of thia roport, has led to an Intoneive uso af the outdoars and

has vosulted in large recreationul Industries based netlvitjes such as camping, fiahing,

1-43



hoating, and skling. The fupetfon purformed by recroation is primarily that of unwind-~
ing wnd ruldx!m; 08 o hecewsary counterpoint lo the often heetic day=to-day work nnd
homamnking wetlvitios, Slico the poal fe dendifled hualenlly with getting away from
the ugunl nonojance, any intorference with the achlovement of this objeetive {4, [n tho
mwaln, not woll foleratod, Disturbances that are nermully considered relatively minor
thershy result In o sense of frusteation woll beyond tkat normally oecurring,

Interforencs by noiso with outdoor recrontionnl nctiviiles s ahinost 8 univorsal
phenomonoh in that it 'occurs regavdlonss of tha timo of day &nd In all sonsans of tho
yonr, Winter vacations are sow haing dlsﬁptcd by the advent of the snowmaoblle in
the gome way that materbaats hove upset the tranquility of many of our lakes and
rivers. Tho simple enjoymoent of noture by hikers and famllies enjoyimng plenics id
oflen intermpted by trangporintion nolscs goneratud by neurby roadways or airerafi.
Thare s o growlng trepd of polee serlously disntpting the seranity of many formerly
sucluded rotront arend such as national purk and forest urens.

Outdoor spuctator ovents nre alao serionsly allected by nolse, especially thal
produced by nireraft, The Wplergate coneerta in tho Washington, D, €, aren have
for yoars undergona regulnr interruptions s a result af averflights associnted wiih
National alrpord, with ibe enjoyment of the musle befng made axtromely diffionlt by
o plmost continuous pattern of takooffs and lundings. As o vosult, thure nre plens
to abandon Wntargoto ns o copeurt site. Thesa prabloms woro repoatodly elted by
wlinosaes at the various public hoarings held by EPA during 1871 and are documontud

in the transcripis.
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Among the activitica moat serfcusly nffucted by nolae are those centered In public
hulldings, Roeent studies concerncd with nircraft noiee in tha community of Inglawood,
Callforpla, provide an examplo, I the local ehurches, 1t waa indieated that the con-
duct sorvices was virtually imposaible, The offects on soveral schecls wors B0 severe
that new scheols had to e bullt fo serve the communlly, Other surveys have (ndiented
that sorious disruption of clossream activitios has been s major effect of nofse, v it
not reaschnble to nasume that the quality of ufiuunllun 14 going 1o suffor even whoun nolue
lavela aro not Ao great that they couse the closing of schools 7 Conditiona sultabjo for

adequnte speoch nicatlon are ry for clagaroom aclivities In whieh disrup-

tion hy nofae can rendily lead ta tho necassity for ropeating matorinl, misundevatand-
ing of assignmontd, and difficully In conconirating on compMex subject matter twhich s
especially vulnerable to nolse {nierforence}, Activitles in publle llbraries, thentres,
and hoapitals aro also vulnerable to the disruptive atir{butos of nofae, Whilo acousti-
cal troatment can bo dasigned and upplled to provide for satislactory Interlor environ~
ments in such situntions, they aru extremely costly if added to existing bulldings, *
Although the occupational nelse expesure roguiatiens promulgated under the Occu-
pationul Safety and Henlth Act are desighed to control nalad oxposure within thy work
anv[rommnent, this continuos to be o majar problem arue, to be taken Into aocount g

part of the total dally nolae oxposuro of o aignificant part of the total U, 8, population,

*  Regarding problems of gochools, ses glyc the transeript of EPA licarings in Noisa
held In Boston.
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I is estiinated that ihe number of warkers In the U, 5. exposud 1o nolse potentlally
hazardous to hearing aro in excesn of 8 millioh and moy bo os Ligh ka 16 million, 2t
15 now becaming ovident that mony occupations ahould be conalderod mnonyg thowe in
which pojso 18 o hazard. In nddition Lo tho workers fnvalved In the huavy indusiries
traditionally nesocintad with noise problume, construction workers, taxtilo mill am=-
ployecs, truck drivors, and pllots of both flxed and rotary wing ulreenit are exposed
to oxcesslve noise. Tho now computer-basod organizatiaons ore not immune te this
hazard vithor, Keyjunoh and papur tape devicwes und equipmont siteh ay the optieal
character rozders and letter-sarting mechinos used (n post oificus produce nolse that
may ultimatoly affoct the hearing of thelr aporators,

1 is Important to nate that workera exponed on the Job to lovels of nolso considured
hazardoua do not spend the remaindar of thuir time in a holsu-free enviropnmont {os was
aspunied In the occupetional noise limits vstablished under the Occupational Safety and
Health Act}, Instoad, oiter loaving work they muy be expuaed to thy sama nolae levols
at homs and in the community as everyonn elaa, Sinco there le fulrly genorsl agree-
ment that total nolac expesuro is an imporiant determinant of hoaring loss, {t might ba
conjoctured that the aforementioned flgures glva a rathor conservative estimato of the
acope of the occupational hesving losa proliem.

Baaod on tostimony presentud during EFPA pablic henrings beld in Chicago

on July 20,1971 the extent of hearing lona in the population {8 eatimated as follows:
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Hearing Loss (Modornie to Profound)

Loss of Nofso-Associnted
t
Age Rangn ¥ uﬂ’gﬂ:‘:;ﬂ:‘“ Mearing Totnls Hearing Loss
{thousands} {thousands)
0-5 17,000 BAD ?
G=-10 20,000 1, 0= 1,400 *200
10-18 22,590 650~ 75 **150
18-65 113,000 2,200 2,000 (Approx}
Ovor 85 20, 000 4, 000 400-660
TOTALS 202,500 8,700-11,135 2, 750-2,950

* Moat eommon cause {8 explosjons from toy caps (20% sensory-neural hearing loss).
*¢ Fireprms and tay oaps (based pn ppproximately 20 vonsory -neurn) henring lous),
For several years, many investigaiors have exprossed concern about the pessihle
ndvorse consequences of music heard at groatly amplifiod aoumt levels, Enturing
freshmen college students have been found to have hearing dlsorders that wers attri-
huted to exposurs to muslc played at intenae levels. Ina sories ol audlometric examini-
tions given to more than 7,000 atudents rahglng from sixth graders to eollege (roshmen,

the findings Indicate a steady Increase in hearing loss al high frequencies, ra mensured

by u scroening examinatlon, While only 3, B peraent of the sixth graders [alled this teet,
ppproximately 10 parcent of the #th and 10th gradors #nd moro than 30 porcent of in-
roming college (roshmon fafled, A test of tho noxt freshman claas (Fall, 196%) ylelde]
the moat disturhing findings of all: 01 percent of them fulled the audlomotric sereoning
test, There 1s cvidonco that the hearing nouity of young persons 2t yenrs of nge and
undor ig hecoming promaturoly reduced posslbly beepuso of voluntary exposure in

aounda that aro at n damage-tisk level, These implications load to tho speculation that
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the eurrent population of young people will encounter much more sorious huaring prob-
lama in their middle yonra thon tho present group of 50 o 60 yoars olds. *

QOnu otier dirvet consequonce of nolgo fa o posaibly nerease in the oceupationad
raio. A British atudy [ndicates, and [t soems rensonnbly to supposa, that IF high nofse
levels Inaroase, the number of orrors during work will inprease, Tha Ineroased levols
will also cnuge errovs in safuty noasures and, consequently, may cause n higher rato
of aceldenta than would ooccur in quleter condltlons, Another possille causa of asel-
dant Ia the masking of an sudiory olarn., Sincu danger signala often tekae this form,
it can bo rensonnbly expected thot gome nuéh slgnala will Lo masked In anvironmants
typical of heavy Induairy oparutions, construction agtivities, and mid-city traffle dur-
ing ghopplng ond eemmuting hours,

While examining the cffoets of patau on people and groups, it Is ungy to lose slght
of an ovident Imt important fact, The "average" paraon or "iypleal®” group almply doey
not exlet. It should bo noted thal reaponsus te rolse by Individuals, us well as by
clasges of people, diffor markedly [rom ons another, A segmont of tho population
(oatimnted (rom 2 o 10 porcent depending upon the gource} 18 considered to be highly
surceplible to nolso nt almost any lovel, while same individunls (pogsily 20 percent

of the population) buvely respond to nolévs consldered intenaw by othars, ‘The

* By way of controst, todtimony recoelved at tho EPA llezring on Nolse Assncinted
with Agrieulture, Deavor, indicated that children from furms, who were oxposcd
to fnarm machinery noiso, had a higher percentage of hearing Impalrment than any
othor children from urban communities,
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followiny factors huve baun found to be the most binporlant, from o soclalogkal view,

in enhnnelng or decrousing nojge nceepinhlity:

L

2,

1,

Faoling about e nocossity or preventability of the nolso,

Fuoling of tho Importance of the nelsy souree and the value of Lts primary
futictiong,

Types of living activities affected.

Extont fo which thare ave vthor thingy disliked 0 the rosidential environmont.

O, Parrack, tn the llandbock_of Nojae Contral, 1057, provided data op the

charactatistics of people more lkely to compinin about noissa, 1te noted that they were

genurally of higher seciooconomie atntus, were highly educated, and wore likely 1o

hava politienl affilintions, Ho also found that thodu peoplo engaging In mentnl né cun-

traatod to physieal accupational pursulis ware more Lkely to complain nhaut nelae,

Thia latter finding 1 consistent with that af the London fiolse survey and many othors,

Tho rocently {ssued study by TRACOR, Iie, (a NASA report entitled Commuplty R

nction to Afrport Nolss, 1571) indicstod thot, on the nverage, complrinants are older

and more offluent and have a higher vducation level thap honcompluinera. *

*  There are indieations, howaver, that the Inck of compleint s not B truo measuro
of regponey, as brought out tn testimony regarding Logun Ajrport, at the EPA
Nenring In Doston, Mass.; and further that those of lowar soclo-veonomic status,
whlle not "comploining" aru porsonally disturbod or have udverse sacinl ruactlons
to tha nolse sourco.
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Prof, A.C, McKennell (of the Univeraity of Bouthampion, England) in o rocent
artinle entitled "Complalnts and Community Actlon, wﬁloh appeared In Tranaporia-
tion Noises—A Sympostum on Accoptability Critoria, avaluutod the resulls of many
community aurveys in the following terms: '""We know a certrin amount about the char-
ncmr!nﬁca of the reactions of communities 1o events which deaply affect them, A

smnll, middle class group actlvely protesting in tha pr of an appurontly indif-

ferent majority 18 A common oceutrance. It t8 whon these sctiviats groups gain the
suppart of the larger, normully acquicacent majority, that serious community conlliet
con tesult, Undet thesa conditiuns, what ul.nrf-u ra 2 speaific §asue ofton sparks off o
more generalized local conflict. "

The day whun planners could concern thomuselves solely with technlcal and economie
conaiderationa ia past, In a paper entitled "Predicting the Future", which alsa
appuars in the previously oltod symposium volume on tranapariation nolssa, Prof. R,
A. Dauer of the Harvard Graduate School of Business notan: "If we arp moving into p
pariod in which individual cltizena inoreasingly axpect to bo freed from various forma
of environmental nulsanca and if all oltizens groups are tonding more and more to Loke
an active role in the decislon moking process, then it is probablu that complalnis and
offective orgunited protosty will ocour at lower lovels and froquency rates of nolsc ox-

posure than in the past, " lle furthor stated that, '"For a varlety of copvargont rensans,
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wa appear o be entoring o peried in which poopli wili e moro disposud 1o ergantzo
for diruet participniion in polioy dectsfons affoeting them, =

As p countorforce to this pressure exercined by the corununity, assoclations
nnd organizotions roprosentlng the notse producers can bo expucted to act concertudly,
I (his manner, largo and politicntly pawerful groups with diffuring hellefu and objee-
tlves cun be uxpucted to preds for thelr Interosts, Thia typo of situatlon roguires
that all tho factes rolevani o the IEH‘HOH at hand be brought Inte the arens of ]'llrllc diy=
courso gnd ba used in the declsion making process, in an orlerly manper,

Thure ia an upaurge of activity rugnnll.m.' enactmant by sielos and eities of now
regulntory provislons on nolue.  Mony states are curremly consldering legislation
relollng lo control of noise, 'This activity 18 elear indication of tha incrensing Im-
poriznce of nojge as n soctological and envirenmental guality conslderation, Vigorous
Atatoments st EPA publio hoarings concarnlnyg the tnck of corrective action on the part
of the Federal governmant ware racefved from mayers and othor olectod local afficiale
and [rom sumorous congrossmaon, Sueh statoments roflect the awhrensss of the renpuc-
tiva conslituencios of tho general nolae problem and the widely hold view thot here 18
little or po recourse, short of court netlon or eeta of Congress, to tho wolution of thin

major prolfem. This, in spito of the oxtonsive investment of the Federal governmoent

*  Thoro are clenr impllcations {n this a8 to the importonce of the Envirenmontul
Tmpacet Statemant provisiona of PL-21-180 See, 102{2)c) and the nolse nuslance
cohiral faaturoes of PL-01-004 (See, 402(c) J,



e et

and industry in nireralt nolse cantrol research {ns brought out In EPA hearingas in

Chicago and Washingion) indleatos tho need for more rapid avtlon o control noiso,
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THE EFFECTS OF NOISE ON WILDLIFE AND OTHER ANIMALS

Acoustic slimalu play n mojor role in anlmal gpoeles survival In terms of maln=
taining viable population dynamics and an Individaal animal's growth behavior. Por
example, a single starile event may slop the brooding cyele of wild gnme birdy for
an entirg serson. Continuous nofso mpy magk the datection and svoldanceu relatlom-
ship hotween proy and predater cousing huddling or panlo-behavior or sy fndeee
popmulation dissipution ond migration. Unfortunately, a tharouph soareh of the selon-
tifie literpture fram 1050 to the present reveals un alinest complute lack of informa-
tion concorning tho offocts of nolsa on wildlifo, Sclontifle literaturo denllyg with the
affuets of nelse on labaratory and farm anlmals 8 sparae bat enn provicde some clues
regnrding the possiblu effects on wild unimals,

Exirems caution showld be used in interpalating from experimental datn ohtninul
on animale recelving ncuto high luvel sound exposures when sstimating prehable ro-
sults to ba expected from nnlmals uxpurlulnr:lng lowdr sound levels for jonger terms
ar variuhle durations. Also, it should be recognlzed that esperimental anfmal dala
may not always be relevant to humans,

I is imporinnt te note that audible frequency rangos vary widely from organlsm
to orgeniam, This might be expocted to be o signiflieant fuctor In studlus to determine
tho offocts of sound on the organlam, However, lLIe or no meatton of this i found
in the avallable sclentific lteraturs nor (s there any uvitenco of concorn bout thia
factor,

Tho sound prassure lovels that have beon usoed to stady lalorutovy snlmnls were

monally high oF [htensea, and tho duration of exposure n most cases was typleally acute
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rathor than chronle. A danger in gengralizing from acuto high or relatively Mgh in-
tenaity Jovol atudies to chronje low levels of stimulnijon 18 that there may e bo ro-
Intionship at ali. The longest exposura duration In studies roviewed wos 150 days,
This should pr‘obal:ly ba coneidored & chronie oxpodure; however, the hext longeat
exposuro wag 42 days, which would hardly qualify sz a chronle sxposury excopt par-
hapa for organlame with rolativaly ahort ifespong.  Tho luvels of stimulation wars oy
high as 160 dB, with most in oxcess of 100 dB ond with few below 90 dB, These uro
higher lovols thun thoso wnimaid would normally ke exposed to around most alrficlds,
industries, highways, or athor man-made sourcos that mey invade thelr kohitats.

Btud{os uaing lyboratory onimals have demonstrated loss of hanring ofter exposurve
to sound pressure lovels of 90 di or losy, dopending upon the animals atudied and up-
on tho freqyency characteristics of the sound, Specira varying [rom pure tohos to
narrow ahd broad band nofse hove luen used, Most of the gtudion conducied have utl-
11zed high intensitien of sound, uaunlly of narrow= er broadband nolee,
Effacis of Nojse on Wildiife

A therough search of the sclentilic litotratura from 1950 to the prﬁunl revouls in
almost complete lack of information regarding the effocts of neise on wildlifu. llow-
evar, there have been & number of solective studior to determing tho effects of noise
on particular fish and insocts, These studies have vstablighed that intrusive sounds
ean uffoot the locomotor patterns of fish and, If sulflclently intonse, can also result in
thelr desth, Studios of insocts indicsie that tholr lifo span and reproductive eapacily

may be pffected by oxposure lo carinin sounds.

"
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Effacts of Nolse on Laboratory Animals

Tho beat documentod effect of noise on labaralory snbnals, a8 on man, 15 the
production of loss of hearlng or damage lo the auditery system,  Iivdol axpasures 1o
IntunAc vound ar prolotged oxposures o modornte levels of nolstr fan eaus lwaring
logs, Impulse sounils are scunda in which the prossure from the scund wave Tisus o
{18 masimum [ntenully qulckly (within a few millionths of socond). I sulffcicntly in=-
tapse, auch sounds ¢an damago the ear Lefore profectlve meelwnisma (the saral ro-
Mex) can holp componsate for the pressure Ilnuronss.

Laogs of hearing duo to nolse exposurs has been demongtrated In o voriety of anj-
mals such as guipoa piga, tois, chinchillea, dogs, and cnrs.  Histotogle swilles have
revesled damnge 1o the inner ooy, such as dustiuction of huir exlln and. tn somae cuser,
digruplion of supporting celta and danage to the bastlar and tectorind mombranes,

Nonauditory effocta of axposure to nolso have beon domaonstrated in gainva pigs,
mica, vats, and rahhits, Thore Is evidenon that nolso Inflluences siross respunacs
in on animal, producing noural and hormenel changes alfecting wrirary, adrenal, and
reproductive functions,

In summary, high levela of noian atimulation of laboratory gnimals for tulrly
short durationa have produced resulta sugigestive of slgnificant effucia an guch Lhings
as gexual functlon, blead chemistry, auditory funotion, and selzure susceptibitity,
Etfocts of Nolss op Farm Animals

There haw been a considerable amount of apoculation concerning dutrlnental

affects of nolsa on d tie animnls of e Importanoe such an horsea, ¢attle,

awine, poultry, and ospucislly mink. Wewover, eontrolled wtudies lypleully raveal
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little or no slfect othar than atartle response to sudden loud aounda. Sound ip itaslf
apparontly produces responscs rabpihg from momentary alerting and searching ro-
netlona 1o {raraly) signs of panic or fright, In gonural, panic reactions oceur when
] visuul_stlmulus. such aa a low-flying alrplane, occurs alene or {n cepjunciion with
ihe Joud sound, The larger form unimals (horsos, enttle, and awine) appoar fo adapt
roadily to high levels of noine, Several-studies have rovenled that sonic booma and -
atmulatad sonic booms have Uitle effect on mink, despits many large olaime againat
tha gevornment for nelse-related loasos, . » :
Poultry may not adapt a8 well ay do the large farm mammalg, Loud nolsas have
hoen demanstratod o disrupt broodinass {cossation of ogg laying and initlutfon of In-
cubatlon) In furkeya, producing o rapid relurn to egg production,  Little offect on the
hntcll:ublllty of chicken egga as o I:EBI.IH of gonlc boom exposuro hua been shawn. In
goneral, insufficient resaarch on effects of noise on farm anlmols precludos drawing
any firm conclusions. Howuvor, sounds that are meaningful to n partleular animal
soem to communicate speciilo (nformation that rusults in changss in bohavior and
Internal physiologten! staten,
Poasibla consequenaes of somo of the hehavioral chinges elfocted by nolse are
diffjcult to evalunte, Doeoreased exploratory behavier, (mmobility, and thinga of ke
nature could have slgnificont consequonces if thoy ocour undor conditions of chronic

atimulation and the expoasd animala do not adapt out over time, Any panlc type behavior,
auch oa piling wp or huddling, could well lead {0 problems of survival of an anlmal. Also,
avoldance lwbaviar could restrict aoceas to food or shelter and could therefore adversoly

alfect an animal's, or even a sapecle'a, chunces for survival, %
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‘Fhe prey-prodator situation could bo drastieally chenged. The unimal ihat dopends
on llg ears to locate proy could starve if puditory scnsitvity ncully decreased, or the
animal that depends on henring to detect and ovaid s predators coutd be killed, Re-
ception of auditory maling slgnals could Le diminished, therefore affecting roproduc-
tlan, Masking of thope signala by nolse in an aren could alse produce the same effoct,
Detoction of sounds of tha young by tho mother could ba hinderad, leading o incrensed
rales of infant mortality or decreasod suyvival tates, Distross or wornlng calls may
nat e recuived, agnin sipnificantly nl'focl[n;; survival,

In viow of the potontinl veonomic 1m|méi ol noife «ffacia on farm anlmala, it
wauld appoar worthwhile Lo study in more dotnil the effocts of holse on such things us
fortility, egg loying, waight galn, and heslth, under ]lruclﬁul}'f controlled condilons tind
in renligtio, chronic oxposutes. In any such investigatlons, the (requency choracter-
istica of stimull to b used should be carofully selectod Lo correapond to tho sudihle
rango of hanring of the anima) to be studled, In ovder to enhanco tho likellhood of
valld and realistic results,

Summary af EHects on Wildiife and Other Animsh
With tha exacption of the extensive and systomatic body of literatura exploring the

offects of nolse upon auditory siructuros and hearlng, well controlled and wel! dasignnd
exporimants substantisting nonsuditory effects of nolwe on anlmals are raro, In thu

cago of wildlife, such studion are virtunlly nonoxisiont.
The uncertaintics, amblpuities, and vven confilcts (n roports of nonnuditory phys-

{nlogical, metabotic, soxunl, and nther phyaical effocts of noise suggeat the neod for
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o thorough and clearly defined rogearch program to systematically study the affocts
of long-torm, low levol chronie nofae exposurs in animals, Concurrontly, and with
caraful oxaminntlon of posaibile phyalological and paychological effocta of nolme an uni~
mnin, the nffecta of nolse on trus wildlifa {n (s notive habitat requires dotafled in-

vestigation.
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EFFECTS OF SONIC f0OM AND SIMILAR IMPULSIVE NOISES ON PROPERTY

The offeeta of Impulsive nodue will be discussed I;uru mainly in terms of the offects
prodicod by sonlc hooma, lMHowevor, tha discugalon is appticahle te the seunds of
chemiunl explealons and to other impulalve noises 1f the appreprinte physien! param-
etors are known,

The Fuderal government had carriod oul a comprehensive sorics af nhaervatfons
on the offacts of senie hoona produced by suporsonic alveralt flights, Three of the
zeries wors ohsorvations at cltfes fn tho Midwesl, The offies, dnl;m. und total puin-
hor of averflights producing boams were as follows; St, Louls {lusd-62), 150;
Oklahone Clity {1964), 1253; Chiengo (1065), 10, Anather serles of experimonty wag
earrjed out at Edwards Alr Force Base in Californla (1806). Most ef the results sum-
marfzed [n the foltowing discusafon are drawn directly from the repart af tha Sonle
Boom Panol of the Intorputional Clvl) Aviation Organizatlon, which Included datn from
tho four serios of teats,

Nature of Bonic B_numl and QOthar lmpulsive N_nfm

Impulgtve noise hes bts arigin In irangient ovents that gonarate sound pressure
wavog Jumping sbraptly to some peak value, then decay|ng slowly with timo and,
finally, {far a sonlc hoom) abruptly Jumplng egaln, Thu pressure Jumps of senic booma
are shack waves and aro audiblo a8 two sharp banga soparnted by # short timo Interval,

A riso In tho prossure of tho alr may plways bo observed Immediutuly in front
of any solid objeat, o.g,, an alrcraft, that is (n motion relative o the surrounding
alr, At subsonic speeds, the prossure decruases rapidly with diatance away (vam tha

nircrall, Howovor, when the relatlve voloclty hetwoen the pireralt and thy surrounding
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nir {8 greater thon the Jocal specd of sound, not only {8 tha air nhead of tho afreraft
compressed, but o conoahaped shock wavae Is formod with the alrerafl at thy vertex,

Au the shock spronds out, the sheck cone {ntorpocts the onrth's aurface and 8 heard

by the ebaerver aa n sonle Loom, It should Lo emphaatzed thut ronte booms oceur in
tha wako of & supersonic aircraft ot all timos when it 1a traveling faster than the specd
of sound and not just at the Instant when the niroraft passes from a subsonle to o stupor-
sonic spoed.

The intensity of the sonle boom and the region on the ground over whioh the senic
boom will be ohgerved nown ua the boomn t;nrpot) are depondont on atmoapheric con-
ditions ond ajrplane charucteristics. The volume, welght, length, }ft characteristics,
altitude and Mach number of the oirevrafl affoct hoth the smplitudo znd duration of the
boom, The lotal width of the boom carpet [s, typlonlly, 20 to 80 miles, Outsida of
the carpet, the possnge of the plroraft 1s heard only as & low-pitohed rumble,

When tha effocta of tho sonjo boom on structures ure being conaldered, 1t should
be noted that most of the muchanical enargy of the boom in contalned In a band of low,
innudible frequonciea. A convonlont measwse, for dlacussing tho sffocts of sonic hooms
18 the number of boom -parson expesurea—ihe expertenco of one sonic baom by ona
person. It {3 used a3 n menaure of the times a senio hoom is exporienced, eithar on
difforent acensiona by the samo reciplent ot op the dome oceaglon by difforent reciplents.
Rasponse of Sttucturey 1 Sonlc Boomy

Bonlc boomay onn induce transiont vibrattons in varlous types of struciures. The

manner §in which o given structure vibrates is bogloally the result of the pressure
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algnaturn distributed over tho entira structuro, The structurnl rosponsa wil! depond
on the struclure's location, wizo, shape, typo of consiruction, manner of nusomhly,
and state of mainmtenanca and on tho spacifie form of sonlc boom prussure signatyre
and 1ta varintion ovor the siructure. The resononce characteristic of the structura
will also have major Influsice, Selsmic tranamiasions=—vibratlonal enorgy transmitied
through the earth—mny also play 1 miner rolo in exclting the vibratlons,

1t follows, thow, that structural rosponse to Aonie booma will be highty varfable
among atructuros, and uppradictable for 8 pariiculur atructure. Bul tho response of
n largo collection of stvucturos, such as lllnr buildings in o community, will be firly
predictable In statietlical tarms,
Physical Effects an Buitdings

It oppoata that tha atructures moat suscepilble to sonic boom Jonds are Lulldings,
residentinl, public, commarecial, or otherwlse, Ly apd largo, the demage coused by
sonle hooma will bo confined to brittle secondary struciuros, such ps window glass
and ploater, Tharo i3, however, & amall probability of a greatly magnified haom (s
from alrevaft tirns and accelerations) striking o building with ob excoptionnlly wosk
ar faulty primary alructure,

SBtudjus tnjnlvlns Mlights of aireraft over Imnrumunt«_ad and monltored structuras
have buen completed for n numbor of rosidentlal and commoreisl bllding st Mictusos
and for a variety of window configurations, The rusults of theso studles are presentod

in "Tabla 1-3,
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Table 1-3

STUDIES AND SURVEYS ON SONIC BOOM

COMMENT

NOMINATL PEAK PRESSURE

RESULTS

Laboratory Test:
plate glaas windows
T®T'%1/4" and normal
constructlon mounting

Laborutary Test:
resldontlal sash windaw

Flold Toat;

{White Bonds) with 20 -
ditferonl type of real=-
dentisl and commerelsl
structures mnd 1200
supersonio overflights

Field Tests

resldential and commerelal
hulldings and pre-iest
struolural survey monttoring,
{8t, Louls, Wallopa Station,
Oklahoma Clty, Edwards AF
Baac)

Fleld Tent:

Flighis controtled, Wit no
monltoring of bullding
atructures {(St, Louls,
Qklahomn City, Edwarda,
Chlcago)

060 N/m?

144 - 080 N/m*

168 mez

" 288 N/m*

48 - 164 N/m?

No dnmage

No damzge

No damage

No damage

Bome dam-~-
age ctalmed
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Ta:tween 1861 and 1065 lield studies of sonic beom offacls wore conducted by
systommatic supsraenio averflights of three cities: §t. Louls, Oklshoma City and
Chleago,

As an Muatration of tho type of dymoge reported, the information in Table 1-4 (e

presented from an analysis of the compluint reporta in the 8, Louls nrea.

‘Table 1-4
PERCENT OF VALID CLAIME FOR CATEGORY OF DAMAGED ELEMENT

Type Elament Damaged Pareenl of Units Damoged
Gloas only 3.0
Plaster only 25,0
Glasa and Plaster 1.0
Bric-a-brac 18.5
Tiles nnd fixturas 0
Othar structural damage 4,0

Evaluations wore mada of a purtion of the complaints rocelved, and it was judged
by eompetent enginsers and architects that about ehe-third of tho alleged damago
incldents wera val{d, 'The vplldoted complaints ineludod lhusg {n which the sanic beom
wns interpreled na a poseible triggaring mechanism In the presonce of other factore
uffecting stractural Lotegrity.

Measured vibratlonal acccloraticns and displacements in ull monltared structures
Indlente that guch otcurrences os door closing, door slamming, and pedestripn troffic

create nccelorations In the atruciura of the same order of magnltude sy these ineasured
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due to soniobooms, In addition to the atatistical poture of glons breskoge, some {n-
cunalalaﬁoy botween laberatory and community data undouttedly oxlsted duo 1o the will-
ingness of claime adjustera to allow amall claims rather than fe pursue tho Investlga~
ton to proof of domuge cavan,
Cait of Domege to Bulldings

In the forvegoing discurslon, the physical nature of the sonic hoom damage problom
has boen treated. Angther mensure of the extent of domage 18 the numbar of claims
filed, In this connection, Concorde 001 carried out 43 supersonic flights over France
unday conditions dliferont from expucted ct;mmurcinl flight operations in that, for

vxpmple, » great number of focused booms were genorated during suporsonle muncu-

vors, Furthermore, durlng theso flights, 27 focusud booma duw to tranaonly necel-

erution rooched the ground, For 40 million boam=person exposures, 56 claims wore
lodged and ave prosently belng processvd. The flansncial sottlument of clnlms judged
to bo justifiod 18 not presontly known,

In the last decado, miliary altoraft hava logged over 16,060 hours of supsrsonic
{light training time ovar the continontal United Statas.  Typlen! poak overprossuros
urder the flight path ure 06 N/m2 2 1!1/[1.2). although everpressures twe o four tinea
greater may ariao during munouverlng. Of the paid danage clnims resulting from Adr
Force tralning flights, 65 porcent wore for gines nnd 18 porcunt wore for plaster
damago,

The previously montionoed senlc boom tests in threw cfties —nccount for tho avor-

whelming bulk of the aystumatio study nf loom -parsan exposures inpubliabed roporty



todate.  Thu dota on boom-purson exposured, numbers of complaints, claime filed,
and, finally, value of dumage swarded nro given [n Table 1-5. The data la analyzed
and reduced on tho baals of hbom-person expasurus In Toble 1-4. Pﬂfhnlls the o
ugoful yardstick of siructurnl damage is the nmount of money puld out In gettlement of
dumage elnlme per milljon boom-peraon exposures in theso throe highly publicized
1e6t8, For theso aurveya, this averages to about $220 per milllon boam=petdon ux-
POBMTOR,

Care must be takon In applying tho nbove estimnte of domage costs per milllon
boom=paraon exposurps in othor contexts; for vxamplae, nt othor ayverngue boom inton-
glilos, The skmples of costa undarlying the eatimate vary by more than u {nctor of
twa; thua, noe consistent pattarn of costs nnong the eities hia omerged, (Errors in
consiatency in eslimating the pqpulnu(m affected In the Sifferent clilos may ho n
factor), Alao, struclurnl damage suscoptiblbity, varying bulldisg codes, repalr costy,
reimburaement policies (whether lenjent or sirict} prohably vary widely ameng citjos
and counties,

Effoct of Sonlc Boomt on Natural Structures and Terrain
Earth Surfaces

lSnnic booma apply moving presaure losds 1o the esriy's surface. On lund thore
era bwo majer effoots, The flrst, and largost, s the statle deformntlon that travels
with the gurfaee lopd, and the second |s o trein of Rayleigh surface wovas that travel
nt o diffarent spoed.

The ground responae to sanic beams in terms of soil particle movement {8 com-

parnble o that associated with tho footsteps of o man. The affoctive nreas covered on
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Table 1-4

SONIC BOOM DAMAGE DATA

Meodian
poak over- | Boom-
Metro- Tatal S8 pressure purson Number | Numbes | Numbsr | ¥alue
Tioom dates politan aver- N/m® EXPORUTos of cam=| of claiins| of ctnima| of elatms
population | Mlights ab/it% {miltions} ptainta | filed pald pald
8t. Louls, 1061-6G2 *2, G0O, 000 160 | 86 ({l1.8) 380, 0 5, 000 1,624 825 $ 58,048
Cklahonta City, 1064 +513,000] 1,268 1 68 (1L, 2) 04,0 16,452 4,801 284 123,081
Chieago, 1966 6,221,000 49 ) 66 (1, 8) RUTH 7,016 | 2,964 1,442 14,703
Total 9,333,000 1,452 p484 176 1,336, 6 27,608 [ 0,440 2,550 $200,472
*Matropolitan aren ap given in Natiopal Geographie Atlns, 1963 editfon, rounded off o puarest thousand
papulation, . _
+Greater 8t, Louis populatfen affocted by boom.
+tAvorage,
Table 1-0
ANALY3IY OF SONIC BOOM DAMAGE DATA
Complaings [ Clokms per Tald-oul Pald ol
per mitlon | million clolms por [damage per
+NIPE DFE miition BPEImillion RPE
Bt. Loula 12,8 4,16 2.1 $161
Oklahoma Clly 24,1 7.6 46 192
Chleago 234 875 4,74 17
Weolghted average 20,0 7.10 1. 01 222

*Hoomn person eXposurads
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the ground are, of courps, d.lﬂ'urum; the Loom~induced tmotjons nre corroluted ovar
dlatances on the order of milea, wherens footstop-induced motions decay within sevaral
foet, Earthquako tromors that are moasurable with sensltive instruments but imper-
neptible te humana nro alae of this magnitude, Sonle-boam-~induced poriicle velocttles
nre, on the pverage, approXimately tweordors of magritude ahat 9, n fnetor of 100}
logs than the domage thresheld accepted by the 1.3, Tureau of Mines and olher agen-
cles for hlrating oporatiens.

Furthor significant findings of the sonlo boom tests wero that the disturbinces
wero Hmited to a thin surface of the oarth end that no evidence of facusing of soismic
enurgy woa obgerved, Although reporta lave buon recolvod converning eracked con-
erete drivewoys and broken underground plpes duo 1o penic booms, Envestigations
produced no sclontific support for such nllugations,

Avalanches

Of parilcular concarn |s the possibllily of avalanchos buipy triggered by sonle
hooms. A series of 18 flights that genersted nominal perk pressuros up to (00 N.n"n'n:=
ware condueted over a snow cavered aren exhibiting potential avalunching conditlons,
No avalanche or effect on the croop hehavior of the anaw Inyors reaulied. However,
the gnow conditions were such that the 1.8, Forest Svrvice rated thue poasibility of
svalancho to ba low, Tho results, therefore, ave Inconclusive,

Landslides
There have beun reports of landslides and cliff fallures attributed to senie heama,

llowaver, these reports huve not beon documented ut thin time,
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Water Surfaces

In deep water, a moving undarwator preasure fald aceampanies the boom carpatl

over the surfoee, Theorstleally the pressure wave formod just beneath the surface of

oalin water ks ulmont [dentical ta that of tho wave in alr, Yoth In the amount of ponk

pressuro and in wave form, but it is rapldly altenuated with depth,  Furthermorre, tha

preasura jumps dlaappear and aro roplaced by slowly varylng proasurog, H dous not

suem probable that o presaure fleld in water could enuse etructural damage,

Summary of Eflects of Sonic Boom

Lahoratory and controlled overfl l]:.ht axperiments with monitored siructures
were generally negative rogarding sonle oom damagoe from pask pressurea
up to 960 N/m® {20 /6%),

Contralled ovorflighta with unmnanitored siTuctures subjected to o rango of
nominal ponk presaures from ahout 48 ta 154 N/ln2 Ntod,2 lb/fl:'l) resulted
in damage elalma, predominantly for glasa, on the erder of one per 100, 004
populntion per flight, 1. e., 100,000 boom-parson expesures, with about one
in thyse being judged valid,

Flight test yeries in Oklnftnmn City, Chicago, ond S§i. Louis rusulted in over
1 billion boom-person axposures, The ossociated proporty damnge rosuliod
in paid out clalma averaging about $220 por milllon hoom=porson expogures,
Numeraus small clalms wero pafd wilhout Investigaiion oT inspoction,

On the avorago, froquency of puld clnims for glags dumage far axcneded

that for plagter damago,
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4  Ground motion due ta ponle boom {8 small, but measurable (wn orders of

magnitude loss than U, S, Duroau of Mincs damage throsheld for blaating

oparations. )

v ¢ Although no direct ovidonee exiats, sonio booms may trigger avalnnches If

unatable anow condltlens exigt,

f‘ ¢ Although no documented evidonca cxyints, unatnblo tereain fenteres could be

affectod by sonic booms,

o A slruglure may aceumulata damage {often not vielbts) from vibration,

E woatharing, mnd sging thot evnnlunily tarminates its 1o, The sonle boom
;F eould be another auch cumulative contributor, '

g & Anuncertninty concerning the effects of tha aonie boom is how i1 comparas
{

with tha structural sging alffecta dua o Lhe existing anvivonment,

# Sonlo hoom prossures ovar water aro rapidly sttenuatad and converted lo

alowly varying proasures pnd probably have no effect on structures,

In ptmmaty, the elfecta of aonio boom on fround motion must be further oxplored,



PHYSICAL EFFECTS OF NOISE ON STRUCTLIRES AND PROPERTY

Thore is little data avallable regarding the cffecta of acoustledi envrgy on elruc-
turas othor than alreralt, in which caae high froquancy, high intonsity nolso hag boen
implicnted In motal [atigue in certaln components,  High Lntensity, low fruquency
acoustical onorgy, such os sasociated with puleolets and other high tntensity puleation
sources, has buon obsurved to aot structural compenunts such as windows, light
aluminum or other shuet matals into sympathatic vibeatory maotlona, Thore I8 litlle
valld information regording the trunsitlon zone betwueen acousticnl one gy and vibra-
tery response phenomens nnd posasible utfuz.;ta on structurea, machinery, and aquip=-
ment. Blnee shock nnd vibratlon do play & majer role in aottain typea of mechanica!
dolerioration and vquipment failures or malfunctions {In which nolse gepsration may
bo a aymptom of the oocurrence), it is ovidont thal n complax relatianship ox|ats,

Tho heavy concentration of conatruction oquipment in certain urban aroas may
produce a combination of vihratery energy transmiseion Lhrough sol} nnd supporting
structures, which could unncul\'.llbly affect frogila structures such ag gluss and certuln
particularly suscaptible materials including plostics and thin nluminum penols, Fur-

ther invostigntion is needed on the exnct nature of this problem.
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CHAPTER 2
SOURCES OF NOISE AND THEIR
CURRENT ENVIRONMENTAL IMPACT*

A charnctarization of the souTean of environmuntnl nolse and an usscsamont of
thely impact on tho quality of Life I8 central to tha formutution of & balancad enviran~
mental nolae sbatement program, Cleurly, such a program must be predleated on a
quantitative undoratanding of the contrlbution of cach of tho broad areay of nolses
producing devicea, Most poople are aware, at lenet qualBBalively, of the impnet of
airerafl holae on alrport communities, and many are awzre of tho numerous dlese)
trucka prasontly on our roada. Dut naise from ather types of vohiclos, constyuction
and indusizial operations, and appliances are alao recognized 48 4 prohlem in varlous
seginents of soalety. People will, however, asseas the relulive and abaolute impact
of these sources diffprently. Buch impressions are generally closaly tied Lo an In~
dividual's life atyfo and experlence and connot ba used us the busly for the ostablish=

ment of nutlonn) pollcles, An abjootive and quantitative deseriplion of nojse swreys

+  This chapler ia based upon material prepared by the staff EPA Office of Nalso
Abutemant and Conlrol s a result of testimony racelved durlng public hearings
and upon dain contrinad in EPA Technical Informatlon Docutments NTIDA0O0, L,
""Noise From Constraction Equipment und Oporations, Butlding Fauipment, and
Homs Appliances” (EPA contract GH=04-0047, Rolt, Doranck and Newmnn):
NTIbaod, 2, "Nolee From Industrin] PManta® (EPA contract 65-04-0441, L, §,
Goodiriend Associatea); and NTIDI0O, ), *Community Rofse (EPA contract 64-
04-0048, WWyls Laboratorles); NTIDIOQ, 13, "Trunaportutien Naise and Nolao
From Equipment Pawered by Internal Cambusilon Engines (EPA contract 68=04«
0048, Wyle Laboraterles).



and effacis is neaded to ostablish pelorities aud to caat the problem of environmental
nojse [n propar parspactlve, More {mportant Is tho need Lo dotermine the average
cumulatiye nolsa exposure of typical indlviduals la our complox soclely.

Sources may be charactarized individually and {n the nggregnta, Toogsess relu-
tive Imporiancs and as a basis for tmpaot evalustion, it {8 gonerally ndequato Lo deter=
ming &8 almple meusure of tha nolse lavel (0,8, dBA) of 1 source at a particular dis-
tance, For example, by comparing the A=welghted sound levels of zppllances at a
3-foot measuring distance, one can teniatively concluda that refrigerutors gonerating
42 dBA aro lkely to be a far less sorlous problem than vacuum cleaters gonerating
72 dBA. Further, nolse Jevels at other distances and In other sltuations character|s-
tie of personal exposure miy be estimuted by necounting for changea In lovel as aound
propagatos through the air and structures,

‘Charagterizing noise lovels In 0 more collective sonse 16 also of use (n nsaossing
impact, Tenple tend to respond differently to the nolso charecteristice n{ln diatant
highway or construstion 8l than to & readily identifiable single incldent such as a
passing truck, Highwayd for example, are typlcally characterized by a nearly cone
tinuous background lovel, with fluatuations awing to vehlcle spuctng and tho varlous
aource [evele of cach vehicle. Single oventa nre difforent in that thoy may intrude
excessively In otherwisse qulet environments, anl annoyanco (8 strongly rolated to
both the peak level and durition of exposure,

One siep further than aggregating vehicles Into highways {8 to considur the nolee
genarating in the community, This meatis the camblnation of all sources creating a
total noisa environment, Tha valus of conaldering community nolse ns a whole,
rathor than vvaluating each source {n isolation, 18 twofold. First, human behaylor
is not urithmatioally udditive, reactions to individual ncoustio atimull do not provide

o simple measuro of the resction to concurront slimull, Socondly, the myriad
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sources around us make the syntheals of a comtnunity nolsa profile difficult, To ac=
quire an indientinn of yenlistle community altusiions it s more udeful o huve n tola)
nolso pictury, established from netual Held meusvremant,

Ag with nolse soures lovels, the community lmpact must be treated quanclin lvely,
and in tarms that oun be readily interpreted, [ e hot nacessarlly of gront intorost
that o plece of conatruction equipmeant may geseruto as much 48 95 dRA at 50 leet,
What ia of Intorest is that this nolse level will contributo to the huaring less of con
struction workots and othor people exposed daily for sovern) hours, will prevent
Intakligible uonvorualinnl. und eoitld affoct tho sluep of poaple Hviny nearby. Also of
great slgnlilcance {6 the number of paople disturied {n thege ways and the extent of
thelr disturbance, [ha dunse, the magnitude of the naise problem Iy proportionul 1a
the humbor of pocple whose Hvas are significantly degraded by notse,

1t 18 pelthar practicn] nor desiruble to ldentlfy und charactarize nll nources of

asnviranmental nolse.. Evory ploce of muchinery, from & jot alreraft o o olectrie

clock, produces pound; but not all of these sounds sire of suffleiont significance to merit

dtudy, Furthermare, the appropristo deph of ireatment varies with the simiflcance
of tho gourca, ‘To onsure that the most significant sources of envivonmental nolse
nre treated, the following categorlen of Zources are idontificd and unalyzed In thia
chapter,

1, Transportation Eystems

2.  Davices powored by internal combuntlon engines

3, Inlusirinl plants

4, Constructjon equipment

5, Household appliances and bulldlng equipment,

Trunsportitlon systems include nireraft, roud und ruil vehicles, ships, and such
vocveational vohicles ua snowmabiles and all-torrain vehlates, 'Tha second category

-3
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Includas such devices as goneoline~powered lawnmowoera and chaln saws, whioh are

not trealed alsowhero, Although industrinl plants have truditfonally pecsived atien=

tiohh beeauss of oocupationa] palse problama, they may nlso generats nalse that {a
propugated to the cammunity, Construction aquipment and operatlona are reapanalble
for intense levala of nolse, though they are not as wbiquitous as certaln other sources,
Nunierlcally, probably the most wideapread seurce of nolse is household appliances and
building equipment, which tnoludes { billlen home appliances, as well ae electric tools,
and hestlng, ventilatien, and aly conditionlng machinery, A# a prelude to a discusslon of
those sourcea, community noles {s treated Lo gonorul. The chapter is concluded with

an avaluation of the tatal Impact of noisa on the enviroament and s comparison among

tho various source citegaries.
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COMMUNITY NOISE

The dosariptich of community noise requires Inclusion of all of tho nolses in the
outdoor neoustlenl environment. The outdeor nolse envirunment varios (vom the quiat
syburban uroas to the din of traffle 1o the downtowa eity eunyon und it genemlly varles
with time of day In each loeation, being relatively quist ut night und nolalor in the Lite
aftemoon during the § p.m. rush.  Its offects may be experlencod by penple eliber in
or oul of doora, Thus, the task of deseribing commubity nelsa 16 to determina the
varlations in the outdoor nalse envlroumoent with Lime and plhoe throdghout e com-
munity 8o that the dosariptlons ure ralovan! to nolse effacts on poople.

Decription of the Qutdoor Noiw Environment

A phygical deacr(ption of o sound must account for {ts froguency charncteristics,
mugnitude, and temporal patiorn, A sound leye| meter, when used with the
A-woluht‘lng characleristin, accounts for the frequency characleristics of 4 notse nad
maguliude of outdeor notee by weighting the amplitude of the varfous frequencios np-
proximately {n noenrtdance with o person's hetring sensitivity aa [lustirated in the
axample in Figuro 2-1.

Because the A-weightlng {4 not a pon-'.ucl solution {er the Accounting of nmun's per-
ception of tho [roquency charaeleriatics of a sound, other sanles huve been developed
that artempt to batier quantify loudness and nolaineds. One of thess, the tanu-
corrocted Percaived Noisy Levnl, botier norounts for the ear's frequency response
function and certain ather characterisiles of the nolses; that 18 hroadbund nolaes
containing streny high frequency pure tones {o,g., whinoe in jot noise), Presence of
such tones rosults [0 4 higher Porcalved Nolss Lovel, This senle requires complox
meusuroment and annlysis [n its quantificatlon, Jlowever, because It i somewhat
mara axact than the A-welghting tn relating the physical charactoristics of & sound

to percelved nolalness, purtleularty for nireraft nolse, it hus become a major
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cloment in the nolse scale used for cortifying niroraft, For most sounds, the Por-
celved Nolse Lavel uxceeds the A-woighted noise lovel by 13 dB, the difference
ranging botween 11 and 17 dB3, dopending upon the nmount of the correcilon for pure
tones, The complex Poroelved Nolse Lavel 1 used In this roport only for describ=
ing aircraft neise, sinee the A-weighted sound level adequately deseribes the outdoor
nofge environmont in o communlty,

To complete the dedoription of the outdoor notae environmoent nt a spocllle lncn-
tiop, [t s nacossary to aceount for the tempori) pattern of the A=welglied notke level,

The tomporal pattarn 18 moesl easlly cbserved on g continyous graphle-level recording,

- #uch ad the two samples (luatruted in Flgure 2-2, The first striking feature of these

twa samplag 18 that the nelse level vurias with time over n range of 34 4B, which [8
yreater than an eightfeld runge of nolslneas, +

Tha second mujor feature of the aamples 15 that the nolke leval appoars to be
charucterized by a fulrly steady lower lavel, upon which {e superimposed tha (ncrensed
lavels nsrocisted with didorate single eventa, This falrly constant lower lovel will b
tarmed the reaidunl nolse levol for purposes of this ropart. Thoe conlinuous nolse
heard In the backyard at night when no ﬂihgla goures ean b {dentifled, and which seoms
to come from all around, s an example of residunl nojee, Distinct sounda that ure
superimposed on the residual natse lovel, such ue nireenft averflight, cars, and dogs
barking (Figure 2-2), can be cluasified ua Intrusive nolses, Funther, they ean be sep-
arnted inta intruslve nolews from outalde the neighbierhood, such ag alreraft amd the

cars on boulovards and locel nelghborhood nolses, such as dogs barking and Inenl

cara paasing by.

* A change of approximately 10 dD repreacnta a doubling, ar halving, of percelved
loudnesa or noisinnes of a4 vound, Thua, a 33-dB rango of varlatlan represenis

more than 2xgx2, or eightfold, range of posslble varlation in loudness or noialneas,

27
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The third featury In these two anmples i8 the differonce in the nolse lovel-time
palterne among tho various sounds, The nolse lovol of the aireruft in this exnmple
is above thal of the resldusl notso tevel for approximately 80 secands, whorens the
nolue levels from the passing cara are nhove the reaidusl nolsa leval for much shorter
durations, ranging botwsen nhout 6 and 20 seconds, Clenrly, if the nolse asioeiated
with thoso aingle events were of sufficlent magnitudae 10 Intrude on an individunl’s
actlvitles —couvarsation, thinking, watching television ~ the duration inotor might
be oxpecied to affuct the degres of annoyunco,  Shatlarly, It might Yo antivipatod that
the number of timas such an evenl cocurred would ulse uffect the dogree of nnnoyunca,

The dotalla preaonted in a 24-hour recording such as Figure 2-2 alds In under-
standing the nature of tha cutdoor nolke environment at any nuighborhoodt locatlon,
Howover, to quantify an cutdoor noise environment so that 1L can be comparad with
olhers, [t la often necessury to almplify its deascription by utlnlnnting muah of the
dotall. Owe way of acoomplishing thia simplification 1e to measure the vilue of 1he
roaldual nojse level and the values of the maxtmum nolss leval far speoific siagle«
event sounds &t varioua timen, using either a aimple sound iovel meter or the con-
tinuoua graphic~level recording of its sutput,

Anothsr muthod of quantifying tho nalse enviranment {8 to dotermine the statisticul
propertias of the noise Juvel, through use of o siatistical analyser In eonjunctlon with a
sound level metor., The data [rom the statisticsl analyzer can bw used to deternino the
percontuge of Lims the value of the nols level remuins between any two set Hmlts,
Alternutivaly, the data can bo used to obtain a cumulative distribuilon in orme of the

levol excoeded for a stated percontage of tha time.
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Both the direct reading and the sint(stica] mothads have heen applled to 24=hour
recordings of the cutdoor nolse lavel at o typleal guburban residentlal loeation, ‘The
rosults are Llustrated In Figures 2-3 nnd 2~{, 'Tho variation of the hourly ard the duy,
avening, and nighttime valuea of the various statistlcal mensures, togethor with the
minimum and maximum valucd read from o continuous recurding, are summarized In
Figure 2=-3, Tha pariod histograms, showing the perceatage of timo that the level waa
In any stated lovel Inlerval, ave shown in Flgure 2-4,

The maximum nolpe lavels ore often much greater thun the higheat atatistical
mogeuTe, "‘1' which (8 tho value rxeeadad | poreent of tho timp, Consequently, for
many communities {n which the residunl nelae leve] (Lygp} (8 relatively low nnd the
stutistical distribution iz skewed far {rom the normul dletribution, one must monitor
almont conttnuaualy to detarming tho maximun environmental nolse level,

All of the statiatical measures in Figures 2-3 and 2-4 show the typicel daytime-
nightiime variation In noiso lavel, In this example, the residunl naiso level drops
sharply after midnight, reaching & minlmum value batween 4:00 and 5:00 a, m,, and
rlsos batween §:00 and 8:00 a,m, fo ita almosl conetant daytime value. This time
varfation of the nolsa la gum:.rnlly wall corralatod with the Rmount of activity and par-
tlealarly watl correlnted with the amount of vohicular (raffic in urban nrons, which 18
generally congldored to be the basie dource of the residual noise, For this report the
level vxcseded 80 percent of the time, Lgo‘ will bo used us the statislioal measure of
realdeal nolae where there are no Identiflalde stead-dtate noigens predent. The medlan
noise level {Lyy) 1o a uaeful measure of tho "average" nolae onvironment in the sense
that one-half of the time it f8 quicter and one-hall of the time it ia notsler than Lgg,
The dashed line in Pigure 2-1, lobeled I‘aq‘ {8 the Energy Equlvalent Nofoe Level
(Leq) alfected by hath the duration and the moagnitude of all the sounds sccurring In

the time perlod, 1ta value equals ¢hat of a Bleady~-siate nolde that hag the same
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energy during the perlod anslyzed ao that of the actunl time-varying nolde, Tho

. apergy oquivalent nolse lavel {s one of the moat Important mensures of the autdeor
nolee environment {or the purpose of correlnting nolse and cormmunity roaction, Those
atatintior] mensyres simplify the quantificaticn of the outdoor noisa {evel and will be
yped [n thia yeport to campare the culdoor nolse environmania in viirlous plnces, lHowe
aver, they must be supplamented by othey chasrvatjons if the choructer of the cutdoor
nolso envirenment la to bo undaratoed beyord the eimple sintistics of thu nolse levels,
Aange af Dutdaor Nolse Enviranments

To dafine tha range of cutdoor nolsa environments ancm:lntemd by people in their
normal activitlea, a series of Sd=hour outdoor nolse rccord-ings wag mado ot each of
18 aitos, na part of the research for preparation of this report. This exploratory
measurament survey was deaigtiod to sample nolses in all iypes of lecations, with
major emphaais on the auburban and urban residentinl arsas, and to include examples
of tha more algnificant nolse problema. Thus, the survay presants a prelliminary
orosa-gaction of the fiolae environment, but since It wad not dosigned to be welghted
by population denaity, it cannot give o truo statistical pleture of the noise enviren-
mant In terms of a natloral baseline.

The range of duytime ouldcor nolso lévalu at tho 18 locations 4 presented in Flg-
uro 2=5. Tho locations aru listed from top to bottom of the figure In desconding order
of their daytime residunl potse lovels {Lgpl- The nolsieat location, outside u third«
atory apattment overlooking on elght-lane freeway, s ot the top of the List with lta

daytlmo resldusl nolse loval of 77 dBA, and the rural farm {s next to the botiom of

* the Hat with ta daytime realdus! notso level of 33 dRA,  That all citizens do not

onjoy the same quality In their nolsc envirvonment ia uxamplificd by the case of the

owner of the third=gtory apartment near tho freoway who has trouble renting becauso

of the noise from the [recway,
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The Grard Canyon mensuremont wis made at o remoto camplog slle on the norih
rim, Even In this romate location, erickets ralsed the outdoor residual nolse lovel i
to nppraximaiely 32 dBA for n fow houra [n thu ovuning and carly nighttime. For the
romalnder of the 24 hours, the resklunl nise levela were vxiromely low, The outdoor
dayilme rosidual nolso leval “‘1}0) of 16 dBA s close to the {niemal ne{sa thﬁ:shold
of the fleld measurement systern and should be ropresentative of the quletest locations o
in this country. Tho difference butwoon this axtromaly low roaldunl noisae level and

tho much higher nojuse lovels in the clty s reproseninilve of the coniribution of man

4

and maching to tho outdoor nolse environmont. In this amall sample of measuremont
locattens, the avarage resldual and medluuinolm levels are ovor 20 &8 greater In tho
aity than {n the detached resldentinl housing areas for bath daytima and nightiime, zs
saen in the compariaons Ln the [irst two eolumns of Table 2-1,

In this survey, the nighitime nofse wae less thun that mensurad during the daytime,

a3 la generally the eise, axcept In summar whon erleketa ahound. The avernge of
the differences buiween tha dn_?rtlmu and nighttime realdunl notse levels aL each of the
11 locations in the muldaminllaruas te 5.8dB, A slmilar comparison of the dilforences
botwoan the muximum dayilme and minimum nighttime residual notss lovely showad '
a diference of 13 dB, averaged over the same 11 locations, The comparison helween
maximum abod minimum levels givaa full walght to the quist nighttime period, which
wit8 Llustrated in Flpures 2-3 and 2-4 exnmplos of a normal aulurban residential
nelghborhood.
The average valua of the daytlime redldual nolse level 18 45 dBA for this lmited
number of measarement locationy, This value lies on the barderline betwean tha duy- .
tima reaidunl nolea lovel rangas chosen to represont normal suburban and urban yesi-
dentlal nrens, as givan In Tablo 2-2. Since the qualitutive descriptions cf thase 11 4l

roaidentinl locations Included four deacriptive catogories that ranged from quiot
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Tablo -1

COMPARISON OF AVERAGE DAYTIME AND NIGHT
TIME OUTDOOR NOISE LEVELS

Average Daytima
{7 a.m. =7 p.m.)

Avernge Nighttime
{10p.m.~7 n.m.)

Diffurence Balween
Duy and Night

Standard
Jinge | Atithmetic | Btundard | | Arithmotic | Stadard | Average | Deviation
General Calegory dtlk\ Mean Deviatlon dl’;’;\" Muenn Devlatlon | Difference of
! dBA 4B dnA dn dn Diferonco
dB
Roslduul Level {Lyg!
City &l to 9.1 6,1 0l ta 6.8 (] %) 2.1
{1 Locations) kki [iH] .
Suburban and Urban | 38 {o 46,6 4.6 15 lo 19,8 4l 65,8 3.6
Detached Housing H] 416
Residuatial
(11 Locatlons)
Modlan Notse Level {Ley)
Cliy LS R[] T4.0 0,23 54 to 65,5 7.2 7.6 3.0
{4 Locationa) a0 5
Sulurhan and Urban | 44 to 50,9 4.t 38 ta 44,2 4,3 6,7 2.6
Detached Houslng 59 50

Roaklentinl
{11 Loentiona)
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Tublo 2-2

QUALITATIVE DESCRIPTORS OF URBAN AND SUBURDAN DETAGHED
HOUSING RESIDENTIAL AREAS AND APPROXIMATE DAYTIME
RESIDUAL NOISE LEVEL, (Lgn)

Descrlption Typg:;tﬁl;ango Avurage d3(A)
(ulet Sulurbin Roaldentinl 34 10 40 Ynolualve 8
Rormpl Suburban Roaldentlsl 411045 inclusive 43
Urban Reaidentizl 46 1o 60 inclusive 18
Noigy Urbun Resldontinl §1 to 55 {ncluslye 51
Vory Naisy Urban Besidontinl 66 10 80 tnclustve T o

Buburbin residential to nolsy urban rasldential, it is not suyprising that the averuge
refldual lovel for these locatione |s closoa 1o the averagoe of the four aategorics in

Table 2-2.

{ntruding Nolex end Community Resctlon

Thore are two hagla typos of (dantifinblo Intruding notses that Inorenso the out=
door noipe level sbove thy xesldunl noiso leval ~ Bteady or quasi-steady~atale nolsos
und intormiMont singlo-ovent nolses, A stoudy or nerrly constant leve] nalse intru-
sioh may resull from u nenrby freowany, indusiry, or air conditloncr. The Intermitient
single~evont noles 1y oxemplified by the nolse from an aivemit flyovar, o alngle sar
poasby, or a dog burking.

Constant-Leve! Noisa intrusions

One of tho best known examples of constant-lovel nolso Intruaton 18 the noise en-
vironment within o busy clty, Tho high daytime nolsa levats within the clty make it
difficult tu have an cutdoor conyorsation nt normal volce lovels, For example, (I the
outdoar folse level [B 76 dBA, n conditlon commonly encountorud in oltles, 1t 18 nec-

©eBEATY 10 talk In u ralsed voice to achleve intalligibllity ot u 2-[not distanco,
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The maximum distsnces for intelligible conversation at varicus volce lavels have
baon caleulatad in accordance with the data [n Chaptor 1 for the outdpor daytime median
naise levala {1 ) measured at each of the 18 locations In the explornlory survey, The
medizn noisa level (L) rather than the rosidual nolss lavel (Lyc), hns been solected
{or ovaluating tho offecta of the outdoor nolse environment on spooch communleation
since tha medlan nojse lavel more nearly representa the typicnl nolse anvironment for
most communleation sliuations. The caleyleted distnnces, summarized in Figure &6,
Wuatrate the restriciions in volce communientlon distances duo Lo eity nolso,

Similar caleulutipne show that the maximum distance for normal volee convershs
tion outdoors in B nofsy urban realdential 4rea {8 3 to § feet, nccordinyg tu tho range
of holsa leveld for this category in Table 2-2, Aldo, tho neise nasoclated with the
Yvary nolsy urban resklontlnl” aren of Takls 2-2 {8 sufficlently kigh to rostrlet the
amount by which doors unl windows can be opened [f one I8 to Tetaln n destrable in-
donr nokso cnvironmont, *

The notse lsvely nuroolated with the "qulet suhurhan resldential” aroa of Table
2-2 parmit barely Intalligible normal volea conversation al distances ranging batwoen
&0 and 50 fest, However, |f the nojae luvpl {8 80 low that the distance for intelligihle
conversation in normal volee approachas the distannea between neighbors, 1t becomes
difficult to have a private convarsallon, Far exampla, with a 50-foot dlstince be=
tweon paighbors, the median noise lovel required to obtuin privacy would have to
be on Lhe arder of 46 tn 50 dPA, dopending upon orjentation of the tilkar relative 1o
the nelghbor and assuming no barriors oxist, Thiy medlan nolee Jovel eange 8 np-

proximate ly that of the pormul suburban community.

* A general eatlmution of building interior nolse lavels could be made on tho basia
of & roduction of exterfor lavels by about 7 d BA with windows open and 15 dBA
with them oloacd, in the direction facing the tolae Bource, and gssumning average
resldential structures,
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3rd Floos Apartament, next 10 Fretwsy
J¢d Floor Hi-Rise, Downtown Log Aneln
2nd Floor Tenement, New Yark City
Urhan Shopping Centar

Popular Basch on Pacific Ocesn

Urban Residential Near Major Airpan
Urban Reglcential Neas Ocesn

Uttian Residentis) & ml, 1o Major Airport
Suburban Aetidential Near R/R Tracks
Uthan Resitentisl

trban Residential Near Small Alrport
Old Residontial New City Center
Suburban Residential at City Qutikirii
Smail Tawn Residential Cul de Sac
Simall Town Residential Main Sireet .
Suburban Aesidontial in Hill Canyon
Farm in Valiny

Grand Canyon, North Rim
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Dlitance Heiweon Talker anc Listener in Feal

Flgure 2-6, Estimitled Maximum Distinces letweon Tnlker and Listener That Permit Intelllgible
Conversation nnd Those Thut Enable Relaxed Conversatlon When tho Outdoor Noiso
Loavel Equals the Daytimu Median Nolee Level,
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The considerationa of sapeach intefligibiktty and privucy suggest that thore nre
both meximum asd minimum bounds to the outdeor nolse bovais that are sompatiblo
with rensonsblo enjoyment and full use of putios, porches, und yords, The upper bound
for apoech Intalligibility appenra to ba In the rangu of the "very rolsy urban residon-
tlal" catogory of Table 2~2, and the lower bound for apecch privaoy Is u function of
the dlmr;e and shicldIng batween naighbors,
Intermiltent Single-Event Intriduing Nolses

At Drany pointa In lypleal sommuniting, the nolao environment (s made up of u
saries of trannlent nolse avents, auch aa caused by vehlcular traffic. Many of these
single-event nofses interfero with speech and other activities for briat Intarvals of
time, Howaver, thelr impact Is not us onslly quantified in teyme of speech interfarence
&5 are conatant Jevel nolse intrusions,

One method for catimuting the magnitude of the intnusien for single~event nalses
18 to hava paople pank the poceptability of o sarles of nolaes at different lovelg, (ne
of the most comprehonalve weent studles of the suljoctive Jedgment of single-evont
nojses was performed using vehiale traffic nolsea, and the reaults arv summa rizul
In Figure 2«7, This data 1o consiatent WI‘th the apparent genovral acoeptance of maxi-
mum {avels that result from standard passenger automehiles driven on realdentinl
streeta.

When a atngle ovant Is of sufflcient magnitude and duration, It will ndd (o tho to!
nalae anargy in the hour, ineroasing the value of l.m. DependIng on the darat{on,
it will plac Increuse Ly and Ly, These effects aro liustmied in Figure 2-8, which
showa the valuos of L&q. -Lw. and Ly velativa to the value of the Tesldunl nelse lovel
far daytime at each of the 18 lecations. For maost of the Jooatlons, Lm I& approximutely

10 dP groater than Lgye At tho saven loeatlons whero algnifleant Intruding nelsos were
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Flgare 2-7. Averngo Mean Bubjective Rating na & Funetion of Maximum Nolgo
Lovel {n JBA for the British Experiment at the Motor Industry
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Leygand. N
A 3¢d Floor Apariment, mest 10 Frevway Iuﬂza’q:l“
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of data
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F Urban Recidential Near Major Alrpart — —————————— —"“"‘"[5 Landiny
G Urban Residential Noar Ocusn
H  Urban Rasidentlal 6 mi. to Major Airport
1 Subwsban Aesidential Wrar RZA Tracks crr—————— e Traing
J  Urban Arsidentiat
K Urban Rexidential Noar Smat) Airport Alrcialt Takeolt
L Chd Residential Near City Canter
M Suburban Raidential at City Outikicts Aircralt Overtlight
N Small Tewn Aevidentisl Cul-ge-Sac.
QO Small Toven Residonstial Main Straet [ )——————————=Trtatlic on Main Siree1
P Subusban Aesidential in Hill Canyon . —————————Tsallic on Canyon Rd,
Q@ Farmin Valley
A Grand Canyon North Rim 1=— -Sightsedi Airr.ull
| ] I ]
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noted, both ]‘l. and LmI terdod to be algnificantly higher rolative to "‘90 than at loca-
tiane whoro slgnificant intruding sources were not noted, llowever, Llﬂ showed in-
crenson in only four of tho casas,

_’l'hese incrensos in "'eq
monts of Jocatlons whare significant singlo=-event type nolse Intrusions nre experlenced,

and l‘l are chavacteristie of the cutdeor nolse envireh-

In many onses, thess noise intrusions will interfero wilth speoch and othor activites for
short {ime periods, oven though the median nolee lovol 18 satlafactory.
Community Resction 1o Noiss

The advent of commerolal jet aircraft initially increased the maximum noles levels
at same locatlons around mojor airports by' 10 to 20 ABA, Theae inoreases in noleo
ouused widespread complninta nnd varlous forms of tegul action from cftizens living
in naighborheods near those clvil uirports, This situatlon pnrnlialud aarlior t‘:lutory
of military jet aperatians by tho Air Force after Warkd War 11, ulthough only a few Air
Ferce operational bases wera closo to citlea and towne, Unfortunately, the uivl‘l air-
ports, which nocounted for the majority of the carly commorcial jot oiximtlotu. were
located nony the major citios they sexved. Further, they were Beooming surroundod
by homana conatrucied in tha post~WWIT building boam, As jot thruat ratings, jot air-
cruft oporations, and alrports continued to Inorenss, the airpart nolme problam tended
to apread through tho widor areas of the sommupity and 1o more communities,

The U8, Air Force and other governmenta! agencles bagan to Inveutigule the effocts

of ajrerafl nolve on pasple in communitiss in the enrly 1060%, This sarly ressarch

. tosulted In & propoavd model for relating alroraft nolse intruston and the probable

community reaction, This medel, flrat publishod by the U,8. Atr Force (landbock
of Noisn Cantyol, Vol. II, "Nolse and Man," WADC TR-§2-204), accountod for the

tollowing saven factora:
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1. Moagnltude of the nolse with & froquency waighting for hearing response

2. Duration of the intpading nolsa (10 times the ogacithm of the relative durstifon)

3. Time of yenr (windows open or ofoged)

4. Tima of day nolse opcura

&4, Outdoor notse fuvel In community when the intruding nelse |8 not present

6. History of prior exposure to the nolaw source and sttitude townidds [s awner

7, Existence of puro tone or impulsivo charnctar (n the noises.

Correotlons for these factors wore geparully mads in 5-4D lnw::vnla. since muny
of the tnitial relatiohships were bused avlely on the Intuftion of the suthora (Resenblith
und Stevans), and it was considered difficull to nasess the rosponse to any greater
degiee of accuracy. This method wes incorporated in the first Ale Foree land Usa
Plannlog Guide In 1967 (*Proceduren {nr Estimating Noles Expusure and Repulling Com-
munity Rosctien From Alr Base Operations," WADC ‘TN 57-10) and wus later almptified
for ease of application by tha Alr Force and the Fedaral Aviatlon Adminiatration {FAA),

Many other mothuds have been proposed for describing repentad single-eveat Lypo
nolse, with primary apptication to alrport nolss problems, Most of those mothods rejr-
ranent an evolution of the community noiéq reaction mode! and conslder at jesat apmo
of Its principal factora, Three of the mothods for caleulating the mugliltudn of nolsu
latruslon nre summariced in Table 2-3,

The Compoaite Noiso Ratlng (CNR) was Iniroduced In the surly 1960'a and has been
widsly used by Federal agonoies, The Nolsoe Exposure Forecaal (NEF) id a recant evo-

lution of the CNR and 1a proposed as its suo by the FAA. noanuntlu[l,y updales
Lhe CNRt by subatitution of the tone~ and dutution-corrected Effective Porcelvod Noisa
lovel (EPNL} scule used for alrorafl certification, inatsud of the Perceived Nolse

Level (PNL) scale of the earlier CNR. Thus, the NEF accounts for bath duration and

pure lono content of each mingle-event sound, whoreas the CNR accounted for nelther,
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Table 21

FACTORS CONSIDERED IN EACH OF TIIREE METHODS USED FOR DESCRIBING
THE INTRUBION OF AIRCRAFT NQISE INTO THE COMMUNITY®

Componite
Fagt Nolse Nolae Exposure Community Nelae
actor Tating Foreesst Equivalent Lovel
(CNR) [NEF) (CNEL)
Basle measurs of alngle event MaxImum Tono-corrected A-wolghted nolse
nalae magnituda peroelved percalved lavel
nelas nolne level
level
Measute of duratlon of None Enorgy Energy integration
indlvidus! ningle event integratlon

Time puriodn during day

Daytime (7 AM~10 PM)
Nighttime {10 PM=7 AM)

Baytime {7 AM-7 PM)
Evening {7 PM=10 PM)
Nighttime {10 PM~7 AM)

Approximate welghting

Tytime odn

Dogllme  0dB

added to nolae of single Mighttime 12 dB Evening FdB
avent which ocours In Nighttime 10 dB
indicated period

Number (N) of 1dentical 16 log N 10 tog N

aveuts [n time petiod

SBumation of contributiona Logurithmle Logarithmle

*3go Chaptor 1 lor additionn] detalls,



The Community Nolse Equivalent lovel (CNEL)* was recently lnlrodueudi by tho Skt
of Calllornia for monitorlng purposes, It 18 based on Lhe A-welghting 1o uveld the cam-
plexity of the camputer caleulations required 1o obtain EPNL and, thus, cannot con-
tain 4 pure-tone welghting, 1t also diffors from the NEF by inclusion of the evening
time period weighting, fnaddition to daytime and nighttime. However, desplle these
airucturnl diiferences, the differenco botween the ahsolute values of CNE L and NEF
for apeclfic locatlons nedr airporly 1o approximately constunt 31 35+ A3, Thus NEF-
30 I8 approximately eyutvalent to CNEL-65,

The CNE 1, has been applied toa sevies of community nolse problems to rolate the
normalized moasured CNEL with lhe obssrved cammunity renction. The narmalzatlen
procedura followsd ts the Nosenblith/Stevens method, with n tew minor modiflentions,
The correction faciors added to the measured ONE L to cbtain the normallzed CNEL
are glven ln Table 2-4, Two examplies of the application of these faclors to the
monsured values of the Equivalent Rolse Levels “‘uq] aof the IntrwddIng notso ate glven
in Tabla 2-5, The examples are drown fram the results at two Jocations In the survey
and itlustrale an approximate procedure .rnr caleutating CNEL from the mensured
avernges of Lﬂq in the daylime, evoning, und nighitime perlods, accounting buth for
tha wolghtings of 0, 5, and 10 4B, respectively, and for the durntion of ench of the pap~
fods, The reaults of 5o casa lustaried are summarized dn Figure 2-9, with an approx-
imate NEF and CNIV scale shown for veference, The data is nermulized to (he descrip-
tions In Tabla 2=4, which have o correctlon of zevo,  The distrlbution of the cases

amony the ¥orious Bourose Impuatlng areas of the community nke Jisted in Toble 2-6.

* CNELhaa boen adopied For ube In this report, lowever, this use should nol be
Interprotad ne an endoraement by the EPA since nelibor CNE L nor any ather
touthod has bean sufficiently validated to dotermine thelr adequacy n predieting
presont and fulure community reaction io holge.
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Tahle 2-4

CORRECTIONS TO DE ADDED TO THE MEASURED COMMUNITY NOISE
EQUIVALENT LEVEL ({CNEL} TO ONTAIN NORMALIZED CNEL*

Typo of
Corraction

Besoription

Amouat of Correction
ta be Added to Measured
CNEL indB

Seagonal
Carruetion

Correction
far Outdoor
Raealdual
Noise Level

Corroction
for Provious
Exposure &
Community
Attitudea

Pure Tone
or
Impuise

Summar {or year-round oporation}
Wintor only {or windows always closed)

Quiet suburban resldential or rural com-
munity ﬂremum {rom large eities and
fram Industrial actlvity and trucking)

Normal suburhan residentizl community
{not locatud neny Industrial activity)

Urban resldentlal community {not
trminedindely adjacent to heavily travoled
roads and Industrial areas)

Notsy urban restdentiul communily {dear
relutlvely huay ronds or industrial areas)

Veory nalsy urban residentlal communiiy

No prlor exporionca with the intruding
neise

Communify has had some provious exposure
to Intruding nalse bt little effort is belog
mudo to control the nolsue. ‘This correotion
may also b upplied In a situation where the
community has not hoen exposed to the nolsey
previously, but the poople sre aware that
bona fide ¢fforts are being mado Lo control
the noiss,

Community hus had considerably previous
wxpesury to the Intruding nolse and the noise
moker's relaticns with the community are
goad

Community uware that operation causing
nolse {8 very nocessary and [t will not con-
Linuwo [ndefinliely. This carrection can bo
applied for an operatlon of limited duration
ond under smergency elrcumstances.

No pure tonu or Empulaive character

Puye tone or linpulsive charactor prosont

0
5

+1t

+5

-5

1]
+5

Bource; *Supporting Information for the Adopted Noise Regulatlon for Califorala

Alrports, ' Report WCR 70-3(R}, January 28, 1971,
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Table 2-5

TWO EXAMPLES OF CALCULATION OF NORMALIZED COMMUNITY
NOIBE EQUIVALENT LEVEL

Alrcraft Landing Nolse Traffic Noisa in Old
Factor th Nolay Urlan Hoaldentinl Area Near
Ronfdential Community(t) Clty Conter()
Day Eve, Night Day | Eve. Night
Energy Equivalent Nolaa -
Levels (Leq) in dB(A) for
Time Parlod 1] H3 75 )] 57 53
Duration and Time of Day
Correctioh Factor =3 4 + -3 -4 4
Suhtotals Which aro added
Logarithmioally to Obtain b 19 a1 51 ha 50
CNEL .
Community Nolso .
Equivalont Level a4 [}
Additiona! Corrections from
Table 2-4
Sepsonal 1] [}
Resldual Nolse Level «h n
Expurience & Attitude 0 ~5
Pure Tone or [mpilso ] [}
Total Additional Correntiona i =3
Normallzed CNEL 84 56
Actuzl Reactlon Extenalve Lawsulla and
Politieal Preasuro Ho Roactlen

{1} Location Fin Pigureas 2-5 and 28,
(2} Lacatlon L in Figures 25 and 2-8,
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Community Raaction

Vigorous community
actian

Several threats of legat
aclion, or strong dppealy
10 [ocab atficialy io stop
notie

Widespread complaints
or singla thraat of
legal action

Sporadic comphints

Nao rasction, aHhough
nolus s perarally
neticoable

Figum =8,

Envelope ol 0% of Data

Data Normalized 10+

Urban Aesidontinl Aesidual Noluws
Some Pricr Expowre

Windows Pattislly Qpan

No Pure Tane ¢r Impuises

| 1 | | | | el

46 &6 60 3 0 5 oo [ o0
Natmwtized Community Noive Equivaiant Lavel in B
{ | ! 1 ! 1 l |
10 20 % 20 % 40 45 & €6
Appraximate Noise Exposure Forecait in dB
1 ! i |
35 o0 ] 100 108 1o 118 20 128

Appraximate Composita Nolie Rating in ¢B8

Cemmualty Renctlon Lo Intrusive Nolses of Many Types us u Function of
the Normulized Communily Nolse Equivalont Lovel
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- NUMBER OF COMMUNITY NOISE ILEACTION CASES At A FUNUTION

Tuble 2-0

OF NOJSE SOURCE TYPE AND REACTION CATEGORY

Community Reactlon Citegories

’ Vigorous Wide No Reaettan | o0
Type of Source ‘Thronta of Spread or Bporadie Cl‘lﬁl‘!l
Legal Actlon | Complulntn | Complaints
‘Transpoertution vehlcles, including:
Alrerafl oporaticna ] 2 4 |44
Locul traffic 3 1
Freoway .1 I
Rail 1 1
Auto race truck 2 4
Totu! Transpoerixtion ] a ki 19
Other singla-event or inter- 5
miltont vporations, Including
clrcult breakar togting, largul
shooling, rockot teating and
body shap
Slondy alute nelghbarhood 1 4 ] T
gources, ineluding traneformor
aubeiations, res|dentiul alp
vonditionlng
ttendy-state industrinl opara- 7 7 10 44
tlons, includisg blowors,
genoru) manufacluring, chamical,
ol reflnaries, et cetorn
Tota] Cased 22 14 10 56




The data poeinta fer "no reaction” responss in Figura 2-9 correspond o a fevel
ranging beiwean 50 and 61 dB, with o mean af 55 dB, Thi9 medn value {8 approxi-
mataly 7 dI ahova tha menn value assumed in eategorizing the daytime resldual nolse
{Lyggt tovel for u residontinl urban community, which ia the busceline category for the
dutu in the figure, This difference of 7 dB betwonn the mean reacticn Hne and Lgg 18
only approximately 2 dB grenter thun tha uverage difforunce botwean the outdour median
nelse leyel (1.50) and the resldual noise level, ne shown in Table 2-1, Consequunily,
Irom these resulla [L appears that no communlly reaction 48 usunlly expected when the
normulized CNEL, of the Intruding nolse [4 approximately equal to the daytime out-
door meding nolde lovel (lyg)e This oenotuslon 18 not surprising; 1t slmply suggests
that poople tend to judge tho magaltude of nr Intrusion with reforence to the nolse
envirenmeni axiating without tho presenco of the Intruding nelse source,

The datn In Figure 2-9 {ndicales that widespread complaints may ba expected when
the pormalized value of CNEL oxoeeds Lhe nutduor residunl nolus lavel by npprox-
imately 17 dB, and vigorous community redction may be expected whon the excoss
appeoaches 33 R, Thus, the nermalizod CNE L communliy renctlon relutlonship
appears Lo ba 0 reudonibly u;:cumtu and useful ool ih aseessing the probable reaction
of o communlty toan Intruding nolse.

This community reaction din hug also been uned to test the effoet of thy var=
tous normallzing fuctors in Tabla 2=4 on the degroe of porrelation hutweon the commun=
Ity reactlon and the normalized CNEL, The faclor most pecassary [n the normalizn-
tion to bring the data oloser to a commaon line {8 the duration correctlon. The next
moat importnnt fzetar 16 tho realdunl nolse lovel corroction. 1assa Impoertant, but still
significant, are tha corrections for time of day, puro tone/impulse, and prior axper=-
lenco/attwde, the lack of which resulted in standard deviatlons of 4,6, 4,3, and 4,0
reapoctively, No change cccurrod by removing the scusopal factor, which wug only

upplicablo to three of the 55 cases,
2-30



The datn for the 85 cases was nlso compared with o verslon of the CNEL, modified
by raplaging the dry-evening-alght corraciiony of the standard CNEL with the day-night
corrections of the NEF culculstion procedure.  The resulting mean line wis altared by
los# than 1 4B from that given in Flgups 2-8, and tho standard duviatlon was only 0,1
dI greatar than before, an Insignificant differenco, Thus, thuse 65 gases cap support
the adoption of oithar type of time period weighting, in combination with the encrgy
equivalont A~weighted nolsc lovel apd the alher correctlon fnctors in Tabla 2«4, for
the prediction of community reaction to noise,

The nermalized CNEL scale can alée bo compared with the results of seclal sur-
veys, such as those taken in London and In the U, 8, ghowing thmi peaple are usually
ut hoeme when they ate sbnoyed by nelse, A8 might be anticipated, digturhnncey of
setivities relntad to epeoch lnielligiblity ure the most froquently reported as sources
of nonoyunce,

Figure 2-10 shows tho svarago ansayanco roactiet found Inthe Londan Alrport
Survey us o functlon of CNR and npproximate normalized CNEL. Flgures 2-11 ond 2=12
show the relationnhipa of thone "very much annoyed" ond thoge "only a little, or not an-
noyed" with data from the anme survey, 'A]uu shown In Figure 2-11 ta a data point from
Sweden and & tangent lina through the most important ragoe of eommunity reaction,

These resulis domanstrota that a majority of the citizens are grently annoyed
when tho nolse ia sufficient to produce o vigerous cummunity Teaciion o acoordance
with the data in Pigure 2-9, Thia aurvey ulsn shows that o small but signiflcant par-
centage of the population is etil] greatly annoyed nt the CNEL 44 value, whore no com-
munlty renction is oxpected, Thua, the trus impact of Intruaive nolses as measured
by Individua! or personalized apnoyance goed deoper than that indicated by tha com=

munity "o reactlon” polnl,
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Percentage of People Expressing “Very Much Annoyed™
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Flgure 2-11, Pogeentags of Peopla Exprosstng "Very Much Anngyed! na

o Function of Composite Noiso Rating
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‘The preceding materia] relates to cominunity reaction a8 evidence of un nggregn-
tlon of individun! reaponses, There are no good mousures, howevar, of the impact of

nolse |n lerms of effects on individual hearing and genamlized response,

Tiw Growth of Naisa

Thore have boan diro predictions that the nolee ln our environment {4 incrousing
by a8 much za 1 dB per year, or 10 dB pardecade. Cluarly, such u growth rate, {f
true, would lead to severs consoquences. ‘To pluce this {ssue in perapoctive, It (s
useful to examine tha possible changes {n both the intruding noisca and the residual
noises oyar the past faw decadeos,

There haa been conslderable growth In the number of miles of urban freownys nnd
thruwnys since 1950 socompaniod by an ineronse In nolse In neighborhoods adjacent
to the freewnys. Similarty, there has boon a significunt Increase in commercial nir
travel slnce 1850, Thia inarense, togethar with an lncronse of the noise level of jet
airoraft relativa to prupeller airaraft, und the bullding of homes nround axlating
civil alrports has precipinted complex noina probloms,

‘T'he nmount of land estimated to He within the CNEL-05 (approximately NEF-10)
contours 18 1llustratod Jn Flgure 2-13 for hoth freeways amd nlrports, CNEL'GS {8 0

.15 lent value to cf for thia type of Jmpact sssepsment becuuse ut u normalized

CNE L of 88, widespread complainis nre expocted, with more vigorous reactions at
the hlghey values coourring Inaide the conlours, Thess eatlnutes show that in 1970
approxlmatoly 2000 sguare miles of land were bounded by CNEL-G5, The uctual
lnnd use within thess impuct boundaries {airport property and frsowny proparty hove

baen excluded) 18 not known., However, If il Is assumed, a8 a roasonuble evatimata
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based on generhl obsarvatlon, that tho averuge use I8 like the uverage urbaa land uso,
! approximately 10 miilion people would ho oxpected to live in those ureas, These arens
i arv conservatlve eatimates of the impact, since an [ntruding nolse source causing n
normalized CNEL of 66 41 (n un urban reskidential community I8 expocied to reault In
whtesproad complaints, Clearly, ibe noisv impact extends beyond the ustimated
boundaries in on urban resllontial community and even further In & qulstor suburban
communtty. Ui addition, the growth of construction activity within cltiva and the lo~
eatlon of now Industrial planto In the suburba and rursl nreas Lringa nereaded solse 10
T each affected aren. ‘The number of poisy devices, sach ns powar lawnmuwers and
! motoreyaled, hus inoreased from n few hundred thousund undta [n 1950 to over 30 milt-
4 lion in 1970. Similarly, the introduction and use of reereatfonal vehicles, chatn siws,
and fully equippod campers has introduced u now element to wildernoss arous, Even
at & remoto location on the north rim of the Grand Canyon, nolse from 4 amall pre=-
peller driven private nireralt haos been found to have a maximum level of 70 d0A, u
G4=dB Intrualon nbove tho residunl nofse Jeve) (these operations belng tho cause of
| conajdorahle complaints).
& The increaalng number cf sources producing high nalse lovel intrusions gives cloar
; avidance of the algnificant growth of nolse over the lngt two decades.  Although the
' maJjority of this growth cocurred in specific arens In which frovways or slrports worg
locuted udjacent to the communitles, A sighificant numbor of new alngle-avutil suurces

wore ndded to ull arens, frem the wildernoesa to urbun residentis] communitios,

The question remains of whethor the additlanal Intruslve noivy sources, logothor
with any changea In the nolse charnetor/stics of all other sources, have changed the
cwidver reaidunl notse Jevels In the rosidentinl areas In which lind usage his net -

plgnificantly changed. Tho nrawer 18 eluslve without the oxistence of a atatisticaily

¥

algnificant survey of rasidentin] nolse envirenments, Toobtaln a current estimate,

2-07




tha dnty for the 11 residentlal locutlens In tha survey, Table 2=1, hng leen comhbined
with datit for 17 typlend residuntinl locations from anathor rocent survey, to glve a
Lotter composite of un average urbin residontial nelse envirenment.  Sinee nelther
survey was undertaken with the fmant of atatistically anmpling a eity, anl there are
anly 28 locutlons [n total, the results should be conaldered indlentive only of central
trends. The avallable past datn consiats of the results of four surveys covering tho
last 84 yenrs and beginning with the 1937 Bull Tolephone Cotnpany exienalve survoy
of nolse In residential areas In Chisngo, Clovelund, and Phitadelphia, The compari-
Aon of resulta 14 glven [n Flgure 3-14.

Bich survey was diifozent In methoed, (;hjectlvo, aned [astrumentation; and none
somgre identical Joeations, Most were olso different in mothads of reducing snd re-
parting daty, Thurefore, It {8 necepsary to zdjust the data to a common base for
comparfaen, Tho dath for the 1037 and L1908 surveys wid published In jerma of the
medinn cuuloor nolae level {1gg) ond thnt of the 1954 survey in torms of an enargy
mean of tha noldo anvironment, All three reaults have bren corrected jo the roaldunl
nolse levnl {Lgp! by subtructing tho avernge difforonco of & dB found betwoen the
median and resldunl loveds In thy ourrent data, ‘The mean and S0-pereent range for
the resideal nolse levels of the 1017-0048 and 1971 aurveys are ghown &8 originally
preseniod,

Disrogtrding tho 1954 redults, the monns of tho other fuur surveys llo between 46
and 50 dfA, with a grand average of 46,0 dBA, Thia valuo [8 nlso cloge te the overuge
value of 45,5 d BA calculatad for the four categaries deseribod in Table -2 {quict,
noymsal auurban, urlan, and notsy urban resldentinl zreas),

The mean value of the 1934 data 18 7,7 47 below the 71 rosulla und 7.9 4B bolow
the avorigy of tho other four surveys, This survey wius designed to Investlgate the

vifoct of alrerafl nedso st many locations under nireraft {JIght tracks up te 12 miles
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from each of elght nirports and Included rurnl ns well as suburbag and urban locutions,
Tt {8 probuble that the principal reoscn for the low vrlues mpor'led by tha 1854 survey
{s thal Its mix of locationa gave significantly more weight to tho qulet rural and pubur-
ban ureas than to the urban and nolgy urban residentinl ureas, Similacly, the 1037
survey inoludog elty apartment dwellings as well as guburbin apd urban roatdentlal
arens wlith detachod dwellings, This differonce in amphasla probabiy resulted in
higher emphasla on the "very noisy nrbin residentinl” category sad explnins why thly
duta has the highest ropotted mean wnluo for the residual nolse level,

Thus, it is considored that the 1037 survoy was binsed to alightly noisior urens
thut the 1854 survey was elgnificuntly binuﬂ;:l ta the quiotor areas, apd that the throe
ramaining surveys aro probnbly somewhnt similur in tholr distribution of lucitions,
Within this porspectiva, i1 |8 concluded thut where land uge has not changed, thero s
no strong trend toward on Increnss ip the avuerage suburban and urban residential
area residunl nolge levels over the past 34 years, Further, it appoars that the enly
Inupeasa that can ba Infarrod frem this data 1s 2 dB In evar two decades, bisod on
tha difference botween tho [347~1048 and 1071 rowsults,

This conclubion is aleo aupimrwd by & comparison of two loeations In the 1871
Los Angeloa datn that was directly comparablo to mensuromenta made {n 1856 and
1909, At a normal suburban neighhorhood [oention, whore no signifieant change In
land u-r rond use has ocourrod ovar 16 years, the two monsurements ol tho resldual
nolse Jeval agreed within 1 dB. In tho olﬁnr ergo, the 1071 measurements in o resi-
dentlal urhan pren wers approximataly 2 dD higher than in 105%, due at least in part
1o the construction nearhy of a major froowny.,

It can be furthes coheluded that the average cutdoor residucl nolse level in an
arog with n constant lund wsago probably changes slowly with timo 2y has been truu

ovor the past few decados [n the nrea studied. If the land e |8 changed, such au
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[rom quiet suburban residentind to urban resfdentinl, & rormal suburhin reahlentin]
Lo nolsy arban residentinl, the outdear residual noise level can Inervase signiticantly
{10 dBA or mare), approximately [n nccordance with thu values [n Tahte 2-%, Even
1f the nolee level for given categories of land use do not chunge, mmpld change in the
land use of spocifle nruas has significantly Inereuacd tho numbue r of poople affected
by urhan type nolee,
More impartant n this roview is the fuct that outilur nelar lavels throoshout o
mijor pertion of the day aro not satlafuetartly indicatod by the resldual aolae level
hut rather by the churaatnr and intenaity of Intruding nolses, The antdoor nolse level
al any locttion Incroused slgniffcantly na dew intruding nelse sourees, such ad froe-
wayd, power planta, o jet alrovalt overfHght pathe, or cenatruction vquipment, wre
uddad, The general [ncresse In environmenta) notoe 18 assocluted with the spread of
arons (nfrimged upon by Fuch Intrudicg nolso Boureus,
Summary
The preceding discussicn lands te Aeveral sigrlficant nhae rvationy regarding the
nature of nolae and the methods of mensuring its magnitude,  Althaugh nany of thosu
conaluslons must o rognrded as tentative becuuso of the fnek of stutlstieally sound
eommunkty nolse baselines, the goneml trends appear stralghiforwa nt and give uenful
perspuctive for the overall nature of the problem, The feliowing prints are slgnifirant;
o Tho outdoor daytime residun| natge level iy a wildemess aren, such ws ox-
emplified by the Grand Cauyon vim, 18 on the ardar of 16 «AHA, on the farm
10 ta 36 dBA, and in the eity 60 to 75 dBA.
& Arous in which the daytlme outdoor median nolse lovel oxeeeds the rango of 46
10 60 dBA, categorized ad Yholsy webun, " are not well sufted 1o detached resl-
dontizl houalng, since normal volce conversation ouldoors 18 Lindled to aly=-

uinces of Juas thun & 1o 10 feet Dotweon talker and listener, Also, when the
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nofse Jevel s above this range, It lu not posaible te have relaxed conversation

_ina Uving room at a diatance of 10 feot with windows or allding glana deors

fully opened.
Areaa In which the duytime outdoar medlan level exceeds 66 dBA zre not
sulted to npartment [{ving unleas tho bulldings are air conditipned, so that

the windown may be kept olosed to ennble relaxed conversation indoors, 1F

the outdeor median noise levels o above 71 dBA, apocial sound proofing ts )
necussary to preseryo the indoor nelse onvironment, aven with windows closed,
‘The cutdoor roaldunl noise Jovel En suburban and urban residontin) comnwni- -

tles serves the usseful function of providing speech privacy betweeh nelyh~

bors, It appears that conslderations of speech privacy requirvinents will set :
the Iower limit of a desirublo reaidaal nolse lovel In ench type of community,
The limited avallable data from community noise surveys conducled over the
pust 34 years Indicatos that little Inerease has ocourred In the rvaldual nelsa
level, except whare land umage has chunged, Where auch change has oecurred, :
the noise hap gensrally inproused, probably {n ncoordance with the exmected
change hotwesn land use culugor!eu {n Tuble 2«2, such 04 plus 10 dB from quiet
suhurban residentln) to urban yesidentlnl, or plus 20 dB from qulet subuyban
vesidentinl to vary noley urban resldentinl, A eignificant spread of nolse ,
has occurred In this manner hecauss of tho large growth of urban and sub-

urban areas, and thelr populations, in the last 20 le 30 yenrs,

A slgnificant Inoreaso In nolss in the poat 20 years haa resultad from tho rapid

growth of commercial avalotion and from Its use of jot airaraft that aro niout

10 to 20 AR notelor than the alder, smaller platan engined aireraft, A somewhat lesse

but still significant, increase In noims has resultod from the construction and

use of freawaya loaatad within urban and suburban resldentind arwng. 1t Is
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catlmated that ut least 2000 square miles of urbin und suburtan area have
been sevaraly impagted by noise [rom those two major doureos, with logser
degree of Impaet extending over 2 much largor urea,

The rapid Incrousa In tho use of nolsy yecreationa| vellcles and home luwn
care equipment powsred by poorly mulfled intornal cembustion ongines has
contributed Lo nolde In hoth wildammess areas und pesldential nelghborhonds,
The community rebctlun scdle based on tho normalized CNEL appears to glve
ropsonshle predictions of community complaints, with 90 purcent of the data
within 4G dB of the mean relationship batwoen the normoalized magnitide of
the Intruding noise nnd the dogree of community reaction,

The data Indicatod that no communlty reuction ghould he axpacted whon the
nermalized CNEL of the Intruding noise s approximately 2 d3 above the day- ,
time median nolse level, or cqulvalently, approximntely 7 JD ghove the re-
aldunl noleo lovel, However, some socin] surveys indlosta that when the
intruding nolse equale this level, approximately 18 porcent of the populatios
18 "vory much annayed" nlthough 43 percent are only "u little, " or *'not ot
all annoyed, '

Tho significant complalnt renctions {rom the 55 communlty reactlon eises
and the upproximile percontige of the population "very much annoyed” and
“enly o Hitle™ or “not a1 sl annoyed" from the London atidy are glven in

Tahla 2-7,
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Table 2-7

SUMMARY OF EXPECTED COMMUNITY REACTION AND APPNOXIMATE
. ANNOYANCE A8 A FUNCTION OF RORMA LIZED COMMUNITY NOISE

EQUIVALENT LEVEL

Approxtmats Difference
Betwesn Normalized

Experted CNE L aed Average Duy- “p‘;,:';.xeiemn‘t"’“ Apm:g::'w
Community timo Muaidunt Notea Vary Much Littls or Not
Ranction Lavel {Lgp) In d13 Annoyad Annoyed
Maan Range of Data
No reactlon T 2to 13 20 45
Eporadlic eompluinta 11 8to 13 R a7
‘Wideapread complalnts 7 1210 24 37 28
Thrants of lugal action 26 23 to 28 60 14
Vigorous action 3 28 to 39 87 7
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TRANSPDRTATION S5YSTEMS

Ome of the most signifiennt bypreducts of our Inereasing population and sconomlc
growth 18 the inorensing demand for improved modes of transportation, These da-
mwands have boen moet by the developmunt of more officient, larger, and fuster trans-
portation systems, The Lranspertatlon industry Tepresenied, in total, approxlimalely
14,6 percent of the grogs natlonal produet tn 1070 and employwl approximately 12,3
puercent of the total lubor force. This major sectlon of the natjon's economy |8 dofned,
for thls report, 84 the sum lotul of the:

¢ Commeroal alecruft and atrlipe industry

& Gonoral nvintlon Industry

¢ lighway vehlele industry

o Recroationa) vehiote tndustry

&« Ratlroad and urban mass trunskt (ndusiry

o Commarclzl shipplryg indusiry,

The economic structure of this industry and the general division und magnituds of
the transportation sarvices provided um.llluslrulud In Flgure 2-16, and the rapid
growth of sevoral eogmants of the transportation system slnce 1850 is summarized in
Tahlo 2-8, While there are many important saources of intrusjve nolse, transportation
vehicle noise tonda o dominate moat realdentinl areas. In fact, tho cumulutlve effect
of the inereasy in noles {ntruslon by iransportttion vuhicles is, woa bTge extent, re-
sponsible fur the current gencral concern with nelae, This dlpcusslon briefly treats
the genoral nature of transportation syatem holdo sourcos and considerd their overall
impact in the Unitod States today, Alrornlt, one of the more dominant sources of nojse

In the trunsportation industry, will be consldered first,
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Table 2-6
GROWTH IN THE TRANSPORTATION SYSTEM, 1850-1170

Sourco 1950 1960 1870

Population (In mtltians) 151 181 204
Bapsengar Cars (in milljons) 40,4 61.7 87.0
Trucka and Busas (In milllons) 4.8 12,1 19.4
Motocyolos {in millions) 0,45 0,61 2,6
({EEghway) = Rogigtared

Motoreyclos (in millions) - - 1.0
{Off-road)

Snowmoblles {In milllons) 0 0,002 1.6
-3 Engine Turboefan Alreraft (1] 0 1,174
4-Engive Turbofan Afrerall o 202 a5
Genernl Avintlen Aircraft 45,000 75,560 128, 900
Hallcoptars :H] 830 3, 260

Commercial Aircralt .

The inoteass In air trovel during the laat decade 18 olosely rolaled o the (ntruloc=-
tlon and growth of the ecommereial Jot aiveraft flest, The udvantigus of jut-powered
passangar ajrplaned have led to u gradunl phaging out of the eldor propuller-driven
commurcial ulrorafl, Only u small percentage of plston-powared nircraft now remnin
In the fleat, and the turboprop aireraft in use nre primnry short range twin-engine
types used on Light traflic routes. Tharo wera a total of 10,7 inlllion operations of
commeroiul aireraft in 1870, Military jet nlveraft, not consldured in this rupurt, have
about one fourth us muny operations. Due to thia lowar leve] of operation and the gen-
e¢rnlly remote loontjon of most military airfiulde, the nojse impast from ellitary alr-

craft 18 aubatantlally less than for commareinl nireradt.
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Fllguru 2-16 summnrizes tha category of commerelal fixed-wing kirapaft In tarma
of typs, npplication, pasnenger capacity, nnd rango of typlenl noise levels, The orlginal
commuralal Jol aireraft were powored by turbojel angines, ‘These englnos have hoon
largely roplaced by quieter and more powerful furbofan engined, The now types of com~
mercial Jot pivernft have rocontly boen introduced tnd are powered by advanced tech-
nology turbofnn anginee that nre much more powerful and qulolar than carlior engines,

Although the curront V/STOL aircraft fleol {s inhorently part of both tho com~
meraial and goneral aviatlon {leet, it8 unique capahbility of oporating from amall ajr-
flelds or from urban centera terds to distingulsh 11 {n tarma of noisa impact from the
remaindar of the aviation transportation lndustry, Tho present V/STOL [loet consists
predominantly of hellcopters.

The STOL fleet Is not yet 8 algnificunt reality bat ts ourrently undergolng conakd-
erable Federal and Induatry study. The principal obleative of STOL alreraft 18 to move
much of the intercity air transporition (short haul) away {rom the congested major-
hub aitports and teward urban communities, Tentatlve nolse gonls huve beon pro-
posed Iof alrcraft oporating from the projocted peripherul STOL ports, but a8 yel a
community-compatible nolse goal haa not boon dofined for the intrncity beliperts now
{n aporation or for those that will sorve ns cliy-feeder terminals for the STOT, ports,

Figure 2-17 shows the typlcal structure of the prosont and proposed V/STOL fieet,
the typloul range of noiae levels far these alrerult, and thoir major applicatlons, Of
tho current latal of 3260 vehicles, upproximately 1800 arw based {n urban aroas. The
most signlficant incrensa of usage in recunt years has beon by olvil government

agenzies, In particular, the number of clty pollce hallvopters Is rupldly fncreaslng,
with o lotal of pbout 160 yehicles In present usn, Commeralally operated helleopters,
currunily about 2100, are predominantly used for churter air anrvice oporationg, with

only about 16 vehicles on rogularly schoduled [ntrnoity air esrrler routos,
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Jor Aircraft

Tho nolso asgoolntod with jot afrcraft {s primarily ganeratod by the processoes that
tako placo buth within and outiide the engine, The dominunt sonrce uf aolse frem the
unrly turbojet ¢ngines wis the jot nofse generated by the turbulent wix{ng of the high
veloolty exhausl Jot and the surrounding air. Sound poveer lncreases raphlly whh jn-
qreuning jet velocity; therefore, high nulae levels are assceluted with the high veloeiy
exhausty of furhojot englres,

The turhofun erginad that have replaced the turbojets offer substantinl Jut exhuusy
nolso benefita hovnuse thoy take in larger quantitios of ulr umi expwel his alr ut lower
Jot valocitiva, Howevar, with redaced levels of jot nobye and with the Incrensed slze
and power of the fan, 18 whing was elevated Tfrom o secondary 1o a primuey nofue
amirce, partleularly for landing or approach pinver,

For the four-enginy turbolan nircraft, powerod by early indels of turbofun cogings,
the engina thrusat, apd thus the jut oxbaust veloelty, 14 higher during akenoff than during
uppronch, Congequantly, tho low [requeney roar of tha jot 18 slgniticantly higher at
nkeof than at approcch, llowaver, the high froquency fan najse s relatively insenal-
tivis to en‘ 'va pawer seiting and thus bocomed cloarly dominint 8t approach eayglie con-
ditlans, This type of alreralt gunerutes highur noedse luvels than most of the adreraft in
the commerclal fleat today, For the twa- to three-englne Lunhofun aircraft, the fot
nolsa is lowor because of slightly reduced Joi velncitles, umi tha hne o frequency fun
nolse g consldernbly reduced due la fundamental linprovemoents in fan dealim,

The new Hoeing 747 four-angine turhofan aireruft are powared by new technology
ergines that tnoorpornte severnl advancamenty, with mmpect lo propulston olficiency
und reduced nojse generatlon, The low Jot exhaust veleelty mude possible with these
nuw englnes hug vesulled [n & significant reduction in jul nolss on thit fan noise now

dominatay both during takeoff nnd wpproach operations.  Deaplie the consel rabie
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tochnolegicel ndvances incorporated in the fan doalgn, the diacrets froquency fan whine
forms the major obhatacle to achleying significant nolse reduation, The nowest three=-
snglne turbofan widohody nirersfl (RC-10 and L-1011) use slmilar engines, bul with
ndditionul improvements in fan nolse reduction, The net result s o 10-EPNdb to 13-
EPNAB reduction in nojse for theas latest denlgna over the eariler turbolan abreraft,

The nofo level In the Interlor of jet airernfl {8 deminuted by o cdifferent nolse source,
Because theso atreraft Lravel at high speeds, the pressure fluctuations generated by
the turbuleni mixing that ocours in she houndary layer between the alreraft fusolugu
and the surroundl‘ng' air hecomes significant, These fluctuations cauae the luuelnge
walla to vibrate and radiate nolse fnto the u.irnraﬂ. interior,

The growth of community nclse levels due to commerolal aireraft operations 1a

_closely related 1o the Introduction of the commerclal Jet alroraft in 1858 and the growth

ol alr travel during the following decade, FIral, the jet alreraft were noigior on ap-
proach and takeoff than plston-englared alroralt they replaced, Secondly, although

the number of major airports han inareased only slighily since the late 1850's, the
quantity and [requency of it travel has grows many times aver, Finally, vaat nuw
realdentisl communities have been patablished In the vielnlty of nearly all busy airporta,
This combinatlon of expanding afr travel and reaidentind growth has yosulicd ip o grow-
ing airport-comemunity nolsa problom.

To gasess the elfect of Airomit polse on the community, the provioualy described
NEF mothod has boen widely wsed, This methed, devoloped initiully us o land-use
planning guide, glves u single number rating of the cumulative noisa produeed in the
vioinity of on nlrport by airerafl operations, taking into ncoount fkotars such as the
total mix of alreraft utilizing the airport, subjeutlye nolse levels gonernted by each
alraraft cluss, flight paths, and nembar of operations In day und night perfods. Cons

taura of constaint valuea of the NEF |ulex provide n measure of tha tolnl impunted

2-52



A
=

e e e e P e AN R T

e e
ST
P2

e

rrea. A criterlon level of REF-30 s narmally used to indleate the approximate outep
boundary of the Impact aren, NEF-30 contours nro shnv_m In Flgure ¥-16 for o repro=
Aentotive one-runway Birpert and averagoe cotmmerelal alreralt Clect mix, * For
simplicity, the aireralt are assumed to operite In the sume direction on the slngle
runway, and the contour combinea the effecta of takeoffs and lundings, Oportions by
four-engine, low-bypans=ration turbofan standard alrcraft {Doelng 707 und 720,
McDaonnel-Douglas DC-B) nra responsible for 63 percent af the tutnl impact area,
while comprising only 23 percent of the total numbar of aperutians,
Helicopters

'The hellcopior [suniquo [n that §ts noise signature is characleristienlly dUlerent
from thot of ol! othot cammon nolse generalora: adlstinetive, low frequency throbhing
aound, Dus to (hia churacteristic, It L8 extremoly difficelt to eontrol nolse intrusion
Inte the paasenger cabin or into bulldings tecauso sound-insulation motheds are
natubly ineffigient In the low trequency runge. This problem 6 further oompllcated
by the fnct that low frequency mound propagnies through the atincsphere mors read(ly
than high frequency soand. Thus, hellcopinr noise can be distinguiahed ot greatur dis-
tancea than most other sources of equal samurce nolse leval,
intarior Levels for Commercial Jet Alrcraft

Passengers on et alreralt nre oxposed lo molerately high nalse levals from tho
time of boardlag the alrcraft to landing, The intsrior nolse Jevels durlsg crulse
typleally range from 76 to 88 dBA, depending on the seat location, with a typlenl vilue
of 62 dBA. Durlng takeoff and landlng operations, tha nolse levels are up to 12 dBA

* A simplified method far estimating NEF contours, for use by perscns without
tachnical tralning {a available from the Department of loualty and Urban De-
velopment, in '"Noiso Assepsiment Culdslines,” Report No, 217G, August, 1971,
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higher, but only for periods of up to t minute during sach oporation, The noisa level
inslde many holicoptors ranged between 60 ond 100 dBA, representing o definlte risk
of hearing damnge for the constant traveler,

Ganeral .Auiullnn Alrcraft

General avintion refers lo nll clvillan avintlon activity other than that of the com-
marclal alr carriara. Within thla broad definltlon, genorul aviation Includes a wide
viirlety of alreraft uses; Figure 2-18 summarizan this {lect mix and provides infor-
mallon on tha mumber of alreraft and typloul range of nolsa lovels produced, The
genorul aviation fleot has grown rapidly durlng the [ast 15 yeara and wild continug to
dogo for the nuxt 10 to 20 years, During 1:970, thase nirovuft flew an estimated 25,5
miilion alrerafl bours, conducted 153 million oporations, und enrrled a totul of 220
mtllion passeagera. ‘The composition of the fluat hoa changed over the last 10 yeura
frem montly amall, alngle-engine propaller types toa mare complox flect mix.

The noise assccinted with geneval aviation propeller alreraft, hoth piston and
tuthoprop types, s produced primarily by the propellers, with dominant fundamonts)
tonea typleally llll the range from 50 to 250 Hz. Higher harmenie tonos may alao be
pignificant, depending on the prepeller bl.nda shape and operuting conditions, 'The
broadband and discrate frequency notse generatod above approximately 250 iz consists
of higher propellar nolse harmonies, discrete fyequency nolse from the eagine and ox -
haust, and exhaust broadband noise,

‘The nolse chnmcwrlsuql of jet-powored gonoral aviation airerall, or cxecutive
jeis, are almilar to those of commercia! jet alrerafl, Although the engines are much
smuller than thoso u_ned to powar commercial joi sireralt, tho jot noise lovels are com-
parable Lo thops of exiating two- nnd thres-engine turbofnn commercial Jois, However,
soms recont executive jota are powered by turbofan enginea with uubnﬁmtlnliy lower

sound levels.
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The operator or passonger In a gevaral sviation propaller alreraft 18 subjecied to
nolse levels of about B0 dBA, which is 5 te 15 4B higher than Ln & commareinl jot,
Thees higher levols are the result of ihe typical close spuolng of onglnes and pro=-
pellera to the cabin and the amall apace und wolght allowance for acoustio trextment
in goneral avintion alrcraft, Internal levels Inslde oxecutive jets are comparable to
those in commeroial jets,

Highway Vehicles

Righway vehlalea Include autamobiles, trucks, huses, and maintenuncy and utllity
vehiclen, Motorcyclus are troaled in the disrusalon of reevention vehicles, Teaffie
studles of highway vehicle usage In typienl ;.u-bun areas show that about 1600 Lo 2300
trips axe modo by automohtle drivers and pussongers avery day for every 1000 juoplo,
while 209 tn 400 truck trips are made for svery 1000 people, Approximately 40 to 45
parcont of the lotter terminate In roaidentisl nrene, This urban tmvel represents
about 52 percent of the estimated 3 bifllon highwuy-vehiclo-miles {raveled In 1970,
The genaral oharacteristics, numbers, growth patterns, and rungo typical nolse
lovels for highway vehicles ore summurized In Figure 2-20,

Tha nolse luvalln produced by highway. vehicles cun be atiributed to three major
causes:

1, Rolling stock; tires and goaring

2, Propulalon system: angine and related accossorios

3, Aerodynamioc and body noisa,

Tires are the dominant nolsa source at apecds greater than approximately 60 mph for
buth trucks and automohiles. Tire nolss levels Incrouse with vehlcle speed and also
dupend upon varlablos such aa the rond surfoce, sxte londing, treud design, ond wear

conditlon. Changes in any of the yarishies cun result (n variations [n noise level of up
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to 20 dB af conslupt vehlele apead. Truck tires ave generatly nofslar than autensobila
tlrus hocaune of their glze and other dopign constraints, Engine generatod nolse e
normally tho dominant nojes for truckas and automohiles at apeeds balow 45 and 35 mph,
reapontively, ‘Thia noipe is rudinted directly from the engln2 exhaust and Intake opon-
Ings and from the vibrating engine caaing, The third saurce of highwny vehicle nolss
includen nolse preduced by turbulent aercdynomio flow ovor the body ind raltling of
loosn mechanical parts,

Automablles constitite the largest nambor of highway vehfoloy, While nat as
toisy a8 trucks, buses, and motoroycloa, their total contribution to the noise environ-
ment Is aignificant dus to the sumber in operation ~ 87 million [n 1970, Of the 16 mil-
llon trucka in operatlon, only 2 te 3 percent are powored by diodel englnes, However,
the st trucks are gonorally B to 10 dD notsier than gasollne powerad fxuoks and 12 to 18
4B nolaier than outomobiles. Due to their heavy rate of usage, irucks produce nolse
lovals that tend to Inorease with truck age. Thia sltuntion {4 worsaned by the tendenoy
to owrhaul trucks with replacement mutflars that sre inferior te the original equip-
mont. Figure 2-21 summar|zea the dominant nolsa sources for automobilea and trucks
and indicates & typleal example of nalsa Ié_vclu for such source componont,

UtLhiyy and maintonaneo trizcka oflen gepatate o unigus nelse signatere becausn
of the suxltayy functions thoy parform. Tho noisa of the garlage truck during Its
sompacting operation Is the elusalo exampls,

Although busas share muony baplo design chardclorintica with trucks, they ate
genarnlly quleler due to thalr inoreased packaging apree (which allows larger mufflers)
and enclosed englne compartment, At highway speods, pasaenger buses produce nolse
levals prisnarily In the 60 to 47 dBA range al 50 feet, ‘The pedestrinn stand(ng al the

curh experiencea comparable lovela 4s the bug passes him during low epeed acceleration,
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Highway Vehicle Noise in the Community .

Vehleulnr traflle gone rally witablishes the rosldual noise lsvels in mest urban
and suburban communlties, This realdual nalse lovel varies throughout the day,
baaed on the average density of noise sources In u given community, However, in tho
Immediate vicinity of a major arterinl highway or freeway, the nolsa lovel [8 much
higher. Its actual value (a3 dependont upon traffic flow rate, nyeruge vehiclo spend,
distance to the traffic [ane, uad the ratlo of tracks lo autamobitles on the highwey, Fur
u {ypleal elght-lnne frecway, average daytime truffic flow rates can b on the ordur of
6000 to 10,000 vehlelos por hour, For this conditian, the med(an nojse jovel boyend 100
feot from the flowing traffic {4 equivalent to that from o contlnuous lne of Aolse Beurces,
Typicn] medinn traffic nolse lovels near &8 mujor froewiy nve about 74 tu 80 dBA at
100 feet from the roadway and about 60 to 65 JRA ut 1009 fect, »

Superimposed on this medlun traflie noise level are the intrusive or single-nvert
nolses from Indlyidual trucks, sars, and motarcyclen that are normatly 15 to 25 ANA
above tha residual noise levels on noighborhood streets, liowever, at the high tralfic
flow ratos typloal for freeways, these tndividusl single events nre loas distinguiah-
uble {rem the ovornll roar of the total lruﬂ‘lu flow,

Interior Lavels for the Passenger

At hlghway speeds, the Enfurior nolve lovels (n the majerity of the larger Amerlcun
passonger cirs are in the G5 to 70 dBA range, with the &ir condlbioner off and windaws
up, wheroas the smallar eacnomy aud compact ciirs hitve gomoewhal higher lovols rang-
ing butwaon 70 uand B2 dPA. However, acma of the small curs with noiay alr cund)-

tioners, or with the windows open, generaic Internni nolse Jevels in the wunge of 80 to

*  Information con eatbnation of noise effects from highways is also contiined In the
HUD "Noiso Amssessment Guldelinos, ' clted regarding NEF values,
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90 dBA. Busus, by virtue of thelr rear engluo doalgn and adequate allowances for in-
torlor sound package trontment, provide Interior nokse levels In the range of 72 4o
80 dBA.

Recraation Vehicles

ftecrentionn! vehicles, as defined here, include il types of motereyelos, dnow-
rmobtles, #il-terraln vehicles, and pleasuro boals, Thore has boen a remarkaile growth
it the number of thosa vehlelea In the last 10 to 20 yenra, which 18 o refloction of the
gronier amount of lolsure time and of the avallabllity of thosu vehielos ut sttructive
prices. ]

Over 00 porcent of the 2,6 milllon motercyelea in the United Statos nre used for
pleasure and are operated in residentind and redreailonal arens, This pumbor 18 ox=
pectad Lo {ncresse to 9 million by 1885. Nonrly A0 percent of the 1,6 million unow-
mobiloa in use today are operated primarily for plensure by families In rurnl communi-
ties, Doating, enjoyed by an estimated 44 milllon parsons in 1970, prescents the most
widely omployed form of rearoational trmvel. Plgure 2-22 summarizen the general
charucteriatics of this category In torms of growth patterns and range of typleal
nalas levela,

The nolso output of recreationnl vehicles, although dependent upon speed, 1s pri-
moaTily o function of thalr mode of operation, Far example, many off-rond-motoroyclen
and some spowmoblles nre capable of apeeds of 80 to 100 mph but are moat ofton op-
ernted at Jow spood In the lower genrs, with medium to high eugle power outjut,

Thus, excepl when orulslng at constant spesds or ting downhltl, they are oporated

at high theottle settings nour thafr maximum nolse output, ‘Thig high notee Jevel la
frequently eansidarod synonymous with high power by the recroationsl usur,
‘Tho mnjor contributing souree of naise [rom these vohicles |5 the oxhaust system,

Thias exhuust nolse ls often Incyeased by operttors who modiy or remove thelr exhaust
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mulfler in o misguided attempt to prodece more englne power, Of secondary, but slg-
nificant, importance in those vehiclea 18 the nolke radiuted from thelr inuikes and ¢n=-
gine walls, Genorlly, intukes nre not silenced and engines nre elther partlally or
totally unghlelded, As  resull of thla lack of silencing, some of these vehiclos areate
nojgo lovels 08 high as 100 1o 110 dBA al 60 foet, Pending stato Ingialation to rejulnte
the nolsa produced by off-road muachinea has caused manufnoturers to roduco the max-
imum noisa Jevols of vehicles in current produation to 92 dBA,

The type of plensure vehicle that currantly reflects the moat significant nofss ro-
duction techinology in 1ts banle englnearing desigh 18 the cutboard-powered plonsure
boat, Tha powor plznts on most of these béms represents the most offectively atlenced
upplication of the widaly used two-stroke internal combustion engline.

Motorcycles

The nolsa levels produced by many motorayceles incrosas rapidly with exulelog
speed, Typleal noise lavola nt 50 fesl range from 5% to 69 @DA at 20 mph to 74 to AO
diA at 60 mph, Typleal noles exposure lavels ot Lhe operntors eur rarge from A5 1o
8¢ dRA for tho quict highwuy cycles to 110 dBA for tha large off-the-rpad moloroycles
and modlfied Inrge highway motoroyclos. A typleul example of the prinelpal contrlb-
uting sources of noise for motorayoloa (8 glven in Flgure 2-23.

Snowmobites

The nolse levels produced by anowmobllas are larguly dopondant upon tholr age,
boeanuse of a trond to improved designs. Current production moedals are generally In
the minge of 77 to 88 dBA, measnred at 60 foet, under jux{mum noise cohditions, The
nalse level of oldur or poarly muffled machines rangea from 00 to 95 dBA, with rnolng
machinea gencrating lovols as high as 106 to 110 dBA at this Samo distance, Tha nafse

{rom new mnchines normnlly ranges from 95 to 115 dBA at the cperator position but

2-84



<

|

&

2

=

IS o |zl = <
P i1 1 f H
gao w - w - -

Subseurce Cantributions

Figure 2-23, Motorcyele Nolep Sourcea

cin be higher on racing machines. A typleal examplo of e principal contributing
uoulrcau of noise for snowmahiles s summarized In Flgure 2-24,
Plyasura Doats

The muximum nolsa levels menaured in a recent survey of o Jirge numbar of
pleasyre bonts (both inhoard- and outhosrd -powe red}. vanged from 86 to 105 dBA At a
distance of 50 feet, The lower limita of this ranga are credted by smull cruft (with 8-
to 10-horsepowar engines). The highest lovels, exceeding 105 dBA at 50 feet, wore
produced by inbnoard-powsred ski boats with unmuffled exheusta.

Englne exhausts ave the main sourca of nolae for tho hoats exhibiting the highest
noisa levela, On tho ki boata, which have lnrge oxposud ongines, intake and engine

mechanienl holse alae provide & significant conteibulion, The noise lavals of smuller
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Inboard engines are typleally lower; but the exhaust, aven though yelensed under walor,

- ta still the major nofse source, In the medium and smaller outboard ongine slzos, the

engine and iniake, though scoustically shielded, producoe almast us much nolse na the
exhoust,

The typical nolso expodures for aperators of outboard boata nre alao high, Those
axposures rongo from B84 dBA for G-horsepowar units to 08 to 105 dBA for 126-
hursepowar unlts mesuured at tha driver position under aceelarating conlitions, At
cruising spocda, operator lavals on all boat types {inboard and outhoard) runge from
73 to 96 UBA,
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Dune Buggies, All-Torraln Vehiclog and Other Off-Road Vobicles

The major sourca of noise oklput In the rema{ndur of thoue vehicles vonaidered
under the rearention clasalfiontion Is predominantly exhauat, Decause of the unyegu-
lated nature of those vehlclea and thelr use, the owners tand o attempt the achleva-
moent of maximum power output through the use of tuned and unmuwified sxhaust
systems,

Rall Systams

Tail systems ore delined hare an conalsting of;

1, nRallroads, Long diatanes frelght and passenger traing und high spead Inter-

oity tralna.

2. Rall Tranait Syatems, Rapld trengit subways ond elevatod systems, stroet~

cars, and Lyollay lihea,
"The characteristios of rall syatems are summarized {n Flgure 2-25,

Approximately 10,000 [reight and pasmenger tralns oporute datly, haullhg 40 per-
cent of all freight tonnnge. Urban rapld tranalt systams opariate owr 22,000 trips por
day and transport approximately 2,3 billlon passengers a year ovor 10670 milea of line,
us{ng about 11,880 rupid translt Tuil cnrn:nnd tralley aoaches. Each oppllcation has
vequired developmont of speciatized vehiole systems that differ afgnifisantly la thelr
nolas characleriatios,

Radiroads

Noise in railroad systems {8 made up of the contributions from locomotivas and the

triln vohicles that tha locomotivea haul,

Locamotives, Nincty-nino porcent of the 27,000 [ocematives n service In the

Unlled Slates [n 1971 were dieael~eloctric, and the majority of the remalnder were

electrio, Approximuatoly ene-half of the locomaotives are used for muin lne hauling,
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The rumalinder ate lower powerad locomotlves used for shart-hauls and as awltchers
in muilroad yards,

‘The sources of nolue in o moving dlusel-eloctric locomolive are, In apphroximate
order of contribution to the overall nolaso level:

& Diessl exhauat muffier,

& Dioss! angine and surrounding caning, including the air Intake and turbye

charger (If any).

&  Cooling tuns.

s ‘Wheal/rull interaetion,

¢  Electrical genorator. .

An additional gource of nojue {8 the alpen or horn, which produyces nolsa levels 10
1o 20 dBA groatet than that from the othur sources. This 18 not & contlnucusly oper-
atad seurce (30 tlmer por hour on a typioal run), however, atd s n neeassnry operas
tional anfety featurs and {4 tharofore oxcluded from the rbove llat, The slecirical
locamotive druwa electricul power {Tom tn overhead llne nnd, oxcept {or nolso gon-
orated during braking operaticns, Is conslderakly quistler than s diose! -olootric
counterpart, ‘,

Train Vﬂhiclns.. Slnee {roight and passengor etrs hive no propulslen systom

of their own, tho exterior nolse produced ja due mainly to tho InteTacilon betwuen the
whoels and the raila, The magnitude of tho nolao depends hanvily on the condition of
the wheols and track, on whethor or not the track I8 welded, and on the type of vehicle
suspenslon, Modern passengor vahicles with auxiiinry hydraulic suspenalon systomns
{n addition lo the normal springs can be ahout 14 dBA qulster than the oldor vohioles
and most freight cara, which have only springs, Additional nolse can be produced tn

emply boxears coptaining loose chains and vibrating Aections,
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The Intorior noise of pissorger vehiclos {8 partly dus fo structurnlly=-herne nailso
from the whoo!/rall inteyieilon und the passing of e wheeld over rail jolnta,  Another
source 18 airborno nolse pnaging through the car hody ind windows, which becames
mare irmpoertant whon the train s passing through cuttings and tunnela, Wolded track,
present on only about 10 percent of the nalion's railroad track mioage, materially
reduces Inlerfor npdse levels, but tho nmount of walded track (8 being increusod L
the xate of only 3000 miles por yenr (or less than L percent por year) ns the oldor goo-
Hionrl typa requires replacement, [In addilion to tho track nelse, intorlor pussengor
car noise lovals aro produced by the uly condliloning; systam,

In suburban aress, many commutor lniinu consist of multiple -unlt eluctylo onrs
that oparnto from the lead cny. Many of theso systema utillze modern, high-apoed
equipment with low trick nolse levels. The tnterior nolee tevel, then, [n depundent
upon tho olr conditioning Rystem.

One other major source of nokse frum railronds la bruking eperyutlons in re-
tardor yards, which produce u high-pltchod sound at u leve! thal can oxceed 120 dPA
al 60 foal,

Rapid Transit Systermns
All the rupid translt/mall systams use electric muiltiple-unit rall enrs, designed

with many oxit doors for rapid bandling of pasaengors, lorge windows for goo!

vinibility, nnd lighiwelght structure to vroduce the oversll lond, The result l& that
thapa vehicles huyve lower nojse Insulatlon than rnilroad pussonger cars, Susponsion
aystems unlversally contuin etenl springs, additionst cushioning boling provided by
elther rubber pads or alr oushioning aystemd,

There 15 presantly o wide ringe In the nige of the oparationnl vehlcles of thia typa,

‘The newur vehlclea have buttor suspension syatoms than tho oldor types, and there is
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alse & curreat requirement to uac alr conditioned vehicles that allow a1l windows 1o Le
permanently sealod, Doth the new suspenston syatema and the sealed windows serve
to provide auhstanilally lower levels lnalde the new transit cars,

The range of noise levels for major nolee sources ngsoctited with rall traasit
systema {a ahawn in Flgure 2-26. The main mource of noise i3 the interaction ho-
tween the wheols and raila, This 18 more sertoun In rupld transil aystems than in bl
systams bocause the trueks nre subject to u mueh higher rate of wear., Other sources
of npolse aro the propulsion system and the quxlllury weuipmient, Rapld transit ayr-
tem nolsoe is complicatad by other elementa not totally connected with tha vehiclen,
Including the revarberant effect of tunnels a-n nolse (n subway systems, the increused
vibration~induces neiso from clevated systema, and the highe r reflectivity of concrete
rondbads used for some ¥apld transit lines,

Strest apd txolley enrs still operate in Boston, Sin Franelsco, Philadelphin, and
other eltied, In somo canns thoy oporata In conjunetion with subway systoma. Extomul
noluse levels vary for streetcars bolween the old and the new typus of curs, tho levels
ranging from approximataly 88 to 0 dBA ot 50 feel uadar varying, opernting cunditions,
Ships

Of all tha sources of noise [n trunsporiation systems, ships are the least imporiant
I tarma of environmental Impact. Only the nofses abourd ship are sigaificunt, The
only napect of thia shipboard nolse of potential slgnificance (s tho envirannont of
pasgengerd, These lovels are generally lower than G5 dpA,

Envlronmental [mpact

The preceding discusstons have (llustruted the nature of tho nolse environments
for each major element of the transportation syatem, As with any complex sltustion,
sevoral viows of the overnll impact of {ransportation notse ane dealrahlo 1o obtnln

an overell perapective,

-7l
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Flral, a simplified overview of the relative cantributlon of each of the Bource
categories |8 provided by comparing their estimated dally outputs of acoustle cneryy,
Noxt, the sources are comparcd to estimate thelr relative poptritutions 1o the outdaor
rusidual nolee level in typical urban residentinl arcas, Third, the soupens are re-
viewed with respect to thelr Indlvidual single-event inlmidlye characterstics and theie
potentla) impact in terms of communlty resction, Flnally, the operatar/pusgonger
nol8e environment 18 reviswed with reanect to the potential hazard for hearlng damage
and speech interference, Each of these views provides same insiglt into the relative
tmpaet of the various acurce categorica,

Tota! Noise Enatgy Quiput Per Day

One uselul way to order the relative Lmpact of the varous sources |8 1o esthinuto
the total noise energy genevated in an average day. This nolee energy will be highey
for those eluments of the transportation system that generate higher nolse levels, exist
in large numbers, and cperate mors houre per day, Table 2-0 yummarlzes by each
category the estimates of the A~welghted nolae energy gonerated throughout the natlon
during & 24=hour day,* The top 10 transportetion antegories, as indlented by their
noise enorgy, produce 96 percent of the total noide energy, and, of theae, heavy trucks
and four-vngined aireraft produce over 50 prreent of the total nodsa encrgy,
Contritution af Transportation System Compone.s 10 tha Residuat Noise Level

As discupsed previoualy, the resldual nolse level in o community (8 the slowly
changing, nonldentiflable background nolse that 18 nlways thore whenever otio Sistens
curefully, This noise lavel ls normally dominated by highway vehieles moving through=

out the community, Other noise scurces in 4 community, such as alrcraft, rallroads,

*  The pagsage of a saund wave |8 accampanied by an increado In energy. For
example, when a persan shouta, he produces i sound power of approximately
0, 0007 watt at 1 feot frem his lipa. Commonly asaepted mathemation! formulas
are avallable for making converaions of sound pressure to sound power, Theap
have been waed as the bosiy of the derlvationd of the nolso onergy values dlscussed
herein, Bee EPA document NTID30O, 15,
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Tablo 2-9

NOISE ENERGY FOR ELEMENTS OF THE TRANSPORTATION SYSTEM

Major Category (Kﬂoﬁiﬁl?ﬁ?fmn
Alraraft & 4-Etgine Turbofan Alraralt 3,800
® 2-and 3-Engine Turbolan Aircroft 730
# General Aviation Afrerafi 128
Helicoptors 25
Highway ® Modium and Heavy Duty Trucks 5,000
Vehicles & Bports Cars, Imports and Compacts 1,000
& Fassenger Cars (Standard} 300
@ Light Trucks and Plokups 500
& Moloreycles 600
City and School Busos 2
Tighway Duson 12
Nocroational | ® Minloyches and Off-Road Motoreycloa a00
Vehiclaa Snowmalilles 120
Outhoard Materhonts 100
Inboard Motorhoata . 40
Hall Vehiclea |® Locomotlyes 1,200
Froight Trulus ) 25
High Speud Intereity Tralas [}
Aapld Transit Traine 6,3
Pussenger Truina 0,63
0,50

Old Trolley Cars (pre WWIN
New Trolley Curs {post WWII)

0,08

Total ~15,000

#°Top 10 oategorisa that cuch gonorale at least 128 kilowatt=houra perday.
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recreational vehleles, tndustrinl plants, or multipte air conditioning syatems, are
usually widely disperded and are therefore responglble for identifiable {ntruding noisca,

Table 2-10 summarlzed the estimated daytime residual noise Jevels for each ma-
jor type of highway vebicle operating In ah average urban community. [t ia spparent
that paasenger cars and trucks ars the prineipal notse sources, Only i ull tralfic
wern stopped would other sourcens be important to the realdunl nolae level tn an aver=
nge urhan rosldential community,

‘Table 2-10

PREDICTED CONTRIBUTIONS TD DAYTIME RESIDUAL NOISE LEVELS
BY WIGHWAY VEUICLES FOR A TYPICAL URBAN COMMUNITY [N 1970

Approximute
Source Source Denslty, [ Reslduxl Nolse Lovel
uUnita/Square Ml

Standar) Passenger Cars - §0 41
Sports Cara, Compacts, and

Importa - 20 41
Light Trucka =20 42
Heavy and Medium Trucka - 1,6 a3
Highway Motorcyclea - 1h
City Bunes - 0,8 15
Total 47 dBA

The realdual level was alna computsed with the Rame tecknique for vhe years 1050
and 1000. Thu estimaied values of tha daytime residual nolse leyela for a typleal ur«
ban residentlal community are 45 dBA for 1950 and 46 dBA for 1960, These estimates
{ndlcate un inorease over 10 years of approximately 1 dB In the residual nolse lovel

‘LBD" This rate of inorecae 1d consiatent with thu availobly data summarized in the
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discussion of community nolee, Agaln, {t 1a emphaaized that the intruding noise, not
the realdun], 8 the prablum,
Relative Annoyance of Intruding Single Events

- Far evalunting Impact of intruding single eventa such aa resulllng from & car
driven pasi & house, aich tratsportation subcategory can be compared sccording to
its notae level nt a fixed distance., Table 2-11 summarizes typical values for nolse
leveln at a distunce of 50 feet from surface transporiation sources,

Examinstion of the varloua categorica in Table 2-11 clearly showa that noise from
heavy truchas, highway busea, tralns, and rapid transli vehloles thut normally operate
along restricted traffic routes will dlntlnctiy Intrude upon people lving near thoae truf-
flo voutes, On the other hand, motorayelea and garbage trucks, which operute on all

atresta, are g more widely encountered source of intrusion and potentially affect more

‘people, Thia nolse intrusion of alngle events s more severs for communities in

which the residual nolse level (4 Inkorently low, For sxample, Lo r rural or quiet
a.uburhan community located well away from major highwaya, the reaidual nofee level
{a 10 to 15 AN lawar than In urban areaa; and the prasby of o nolay sportscar at night
tay momentarily Increase tha nolay tevel by as much aa 40 4B, Similarly, during
the night near o major highway, nolse [ntrusion fram alngle trucks (s readlly apparant
due to the Jower density of automabile traffic,

Roorpationsl vehicled operating on Jand are In a class by themaulves, Their
wida uaa (n both realdentlal and recreational aress and the rapid incrense in thelr
number, {n additlon to thelr high nolae lavela, have contributed to the eurpvent concern
rogarding theso devices, The growth pattern {a particularly slgnificunt, as Indloated
in Figure 2-27, which aldo jlluatrates the growth pattern of other consumer devicea

operated by Internal combugiion engines,

2.8



B R AT S R

Tulle 2=11

HANK QGRDERING OF SURFACE TRANSPORTATION SYSTEM

ACCORDING TO A-WEIGHTED NOISE LEVEL

orulsing speeds, Vrrlalions of § dH can be expoctud,
(2) Noi avallable.
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Typleal A-Welihted E\z:tm:;g-d
Nolss Lavals at 50 [t{l) Milos in
dB re; 20uN/m2 Urban Arecs
Billions
HIGHWAY
Medium and Heavy Trucks B4 (nY) 19
Motarcyolas B2 (BR) nat)
Garbago Trucks 82 (6R) "5
Highwny Buses B {86} 0,1
Automabiles {Sport, ste.) 76 {RA) 21
Clty Buses 73 {85) 2,2
Light Trucks 72 (80} b
Automobiles (Standznd) 60 (B} 335
RAIL
Freight ond Paasenger Trailne M NAm
Rapid Transit 88 0,13
Trolley Cary* 8g 0,03
Trolley Cars*» L} 0,03
RECREATIONAL VEIICLES
Off-Roa! Motoreycles 45
gnowmobiles 85
nboard Motarhoats 80
Outboard Motorboats 2
{1) Yulues Inslde parenthosen are typleal for maximum * Pra-WwIl
acooaloration. All other values are for normal *+ Pogl- WWII
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Gas Powered Lawnmowers

1850 D Matorboars
F 777  Motoreycin
[MITH  crainsams
&«.\\\“ Snowmoabiles
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Numbar of Units
fin milifons)

Flgure 2-37. Approximate Growth of a Few Typea of Nolay Reoreatlonnl
Vehleles and Outdvor Home Equipment
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The nolas intyuslon of water ¢raft is genevally regarded to be falrly low, Power
boats are legnlly roquired in many states to be at least 100 feet from shure when op=
erating at high speed, thua iminimizing thelr impact In local communities,

Overall Astessment of Noise impact by the Tramportation System
on Naonparticipating Observers

Tho cumutlative effect of thu repoated oceurronce of intruding nolaos will pluce o
different emphaate on Indlvidunl transportation system cutegories than |8 obtained by
congidering only a slngle event, Thiw cumulative effect i3 expresded n terms of the
lund area within an NEF eontour of 30, or the corvespondlng contour value on ibe
CNEL ncale of 85, As discusaed earlier, the expectad reactlon of a vealdentlul urban
communlty for CNEL-05 would be widespread complainta, Thus, the oholce of the
eontour houndary may tend to underitate tha total lmpact, which for buth girporta and
fregwaya, is certainly greater,

The estimated nolse-Impaoted land within thia NEF-30 contaur for alrpori opera-
tlons throughout the nation was approximately 1450 squore miles in 1970, °‘The aren
ancloaed hetween an effective right-of-way freeway boundary and the CNEL=05 bound-
ary (8 estimated to be opproximately 545 square mileg,

Thus, the estimated nolsa-Impucted land within 4 CNEL=65 boundary for urhan
[reewnys and commerelal alrporta as of 1970 was appraximately 2000 aquare miles,
Pased on a typical population density In urban communitien of 5000 people por aquare
milo, thia total rolse~Imppeted uren representa approximately [0 inlllon people with-
in a CNEL beundary of 45, Again, this Is an undesestimate, with the complete Impact
certaln to be gredler,

The nalse-impacted land near raptd transit nes was nol fnvolved in this sum-
mury, slnep thero are onty 88 miles of electrie raitway laes, vompared to about

9200 milvs of freeways, However, aince these lines typlenlly serve commuters, much
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of the mileago ia contained in densely populated city arens, and the commuting Impzel
1= for greater than would be anticipated aimply by the orea Impacted, Aa with other
neloe Aourees, Impact eannot be conaidered regarding exposure to only a single source.
Individuals are routinely expensed 1o many such sourees on & dally basis,

Because hellcopter flight youte patterna are c8sentinlly random, it {8 practically
tmposslble to define thelr nolee Lmpaet Lh terms of land area or population, A sus-
tained pubtlo Teastion has not materlalized, despite the Intrusive nature of thoe sound,
probahly because of the irregularity of thls usa pattern, llowever, widesprend com-
plaints have arlaen regurding alr taxi services In New York and police eporations in
Loa Angeles,

Impact on Operators and Pessangers in Transportation Systems

‘The two algalficant effects of nolse on operaters or puagengers of trandportation
aystems nre potentinl hearing damage from excesslve noise and interfurence with
speech communlontion,

Potentin] Heering Bamage, The potential hazard with respoct to henring handieap
for all categorien of the transportation aystom ia summarized In Figuro 2~28 in torms
of an equivalent B~hour cxposure level, This equivalient level 8 determined from the
ncthnl pasaenger nolae expoaure using the anme rule for trading off time of expowure
and level that 1 utilized in the nolse limiting regulatlons adepted under the Dccupa-
tlonal Bafety and Iealih Act, The esttmated equivalent B-hour exposure levels of {ive
of the transportatlon categories exceed the Oceupatianal Snfely and Health Act criterin
fﬁr an equivalent B-hour day, In cach of these five cuden, nolse protectlon for the op-
erator's ears ia highty dentrable. [n occupatiennl situattons, becawse of longer expo-
sure, heavlng protection would hesome mandatary, In addition, many of the other
aources, including all those exceeding nn equivalent 8-hour exposure level of 80 dBA

are potentially hazardous to some individuals, particularly ta combinudlan with thelr
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Highway Vahicles (Typical Hours Use Par Day on Day of Lise]

Matareyeles (1)
Medium sad Hiwy Trucks 4)

Highway Buses (4}

Wility Trucke {8}

Light Trucks {1.6}

Sehood and City Buses (2)
Passengar Cans = All Types (1]

Light Utility Helicopiess {2}
Cammercigl ~ Propellay (1,4}
Genoral Aviatlon - Propelter {1}
Commaicial = T- and 3-Engine Turbofan (1.4)

Heavy Tramport Helicapier (0.5)

LEGEND:
Avg. Hon

Avg. = Avnipge inumisr
sucatat Gn
Jot1 side at bae I

Mas. = Mauunum [numbar
intkcatig on

night sice of bar

0 »
Medium Walght Helicopter (0.5}
wn 3
Commarclal - 4-Engine Turbolan wlTr2
Camenercin) = Widebody (1.4} a7 7%
General Aviation — Executive Jat {0.6) Occupational
Satety and
. Hualth Act
Aai Vehictas Conerla

Rapid Trantit (1.5 70

Teolleys 1,51
Passenger Trahy (6)
High Speed Inwruchan [

58 D:z

[Typical)

Aecreational Vahicles
—_— Probabie region
Snowmoblin (2) af eancern fas 08 [:]103
L nan-occHpationdl
Minicyees and OH-Road Matorcyelus [2) axpastite
Inboard and Outbuard Bosts {2)
L 1 [} A
50 60 m 81 (5] 100

Enulvalent B-Hour Exposute Level, dDA

Flgure 2-28,

Levela, for Passengers or Operatars
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Pateatinl Hoaring Damage from Transperiation System
GComponents {n Terma of Equivalent B-llour Exposura




CXpoBuTe L0 other nolse epvitonmenta, As Indicated, o considarable exposure poten-

bination of

tia} for g significant portion of the populatlon may exlst b of the o
expoaures to n varlety of sources,

Spesch Intarference, Speech Interfercnes criteria speclly maximum desirable
noige levels at the listener's car us o function of talker-llstener soparation for effec
tive not'mal speech communieation, Table 2-12 summarizes typleal talker-Ustener
nnp:f.mtiun diatances In various traneportaticn ayatems and correspanding deaired
nolee llmits 1o minimize apesch Lnterferenco at these distances, With the exception
of V/8TOL propelier or rutary-wing airarall, the Internal nolse levels nre not exces-

slvo in terms of dpeoch Interference, while affording o maxlmum of apeech privacy

far cach pussenger pair,

Tuhle 2-12

TYPICAL PASSENGER SEPARRATION DISTANCEE AND SPEECH
INTERFERENCE CRITERIA

. Epooch Average
Tnl:;:r :;:‘ll‘:l:lﬁl' Interference kuamal Nolse
L Critertu* Levuls
Fect dBA dBA
Passenger Curs L6102, 73 to 70 8
Buses 1 75 to 85 a2
Pagsonger Traing 11017 79 to 85 68 to 70
fupid Trunsit Cars 1tol.7 TH 08 a2
Commetein] Alreralt L, 1to1,7 79 to B4 82 1o 63
{Flxud Wing)
V/BTOL Alrerafl T Ll L7 70 10 B4 90 to 93

* Maximum valss levelo to allow spoech communication with expected volee
lnvel ut apecifiod tulkor-Nalaner saparutlon diAlances.,
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DEVICES POWERED BY INTERNAL COMBUSTION ENGINES

The nol&o smanating from lawn care equipment powored by emal] loterns) com=
huation snglnea 8 well known to the mllliona of people who maintatn gardena or lawns
and thetr nelghbors, The tolul United Biatea production of these engines wius about
10,9 mililon unite in 1968, This totnl includes all engines below 11 horsepower except
those used for boating, automotlve, and alreraft applications, Qver 85 percent of
these are single eylinder, alr cooled engines, Thoe vast mejority are four cyele,
while the tvo-cyale version of Lthe same aize dominates the remaining market, More
than half of the single cylinder engines power the estimated 17 milkon Jawnmowers in
use today, wille the majority of the remalnlng engines nre used In other lnwn and gar-
den efjuipment auch as leaf blowars, mulchera, tillors, edge ttimmors, garden trac-
{ore, and anowhlowers, In addition, about 760,000 chain suws and 100,000 engincs
for vquipment auch as small loaders and tructors, were produced in 1970, while agri-
cultural and indeatrial usago togethar ncoounted for snother 1, 5 million englned, The
categorization of these devioes by uae and range of Lyplcal nolge levels 1B summarized
in Figure 2-28, ‘The range of nolsa Jevela for the varlous devioes in this catogory are
shown In Figure 2-30,
Lawn Care Equipment

The characteriatic nolse produced by lawn cure equipment haa o low frequency
peak corresponding to the engine firing frequency {nbowt 50 to G0 eyclea par secand)
und a high frequency maxlmum occurring unywhere from two 1o three oclaves ybove
the firing {requency, - In the case of a lawnmower, much of the energy in the high fre-
ruency nolee peak 18 from the exhauat, which has only & minor dogree of muffling,
Additional high noise levels ave radiated by the rotating blade, Equipment withoutl &

rotating blade will generally have other machinery nolsc of the aame approximote

2-83



Noiss Lewel-dBA

Internal Cambustion

Engines
Genarstors Lawrn Cara Other Types
# Buttery Chargors » Mowers & Chain Saws
+ Alr Conditloners # Edgers & Motlel Aircraft
& Auxiliary Power & Tillers

¢ Leal Blowers

& Snow Blowars

Number in Service

BEA,000 12,100,000 2,500,000
Typical Noiso Levels

- s

N 103

-

=

[ = ]
E ] i [=~4
5§ = 2 g

Figure 2-20, Characteristics of Devices Powered by

Internal Combustion Engines
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level, The modulation of tho high frequency engine nalse by the engine firing froquen-
oy moukes the englne nolse more audible than the nolse of a rotating blnde or othar
machinery, ‘Thua, even heavy muffling on lawn care cquipment cannot totally elminute
tho characteristic nolae nesoclated with thiz modulatlon,

Generators

of the 100,040 generators sota pold each year in the United States, most are uged
in moblle homes, campera, and large boats, where their electrical power output is
uded {or alr eonditioning, Ughting, and other equipment, Thelr nolae output 1a genor-
ally domlnutixl by high frequency exhauat nolne, which cn‘n e well mulfled to nolileve
qulet aperation acceptable to users and their nelghbora,

Chiln Saws

The typleal chain saw engino {8 a two-cyele, high-apoed device that opurates with
a [iring frequency of about 150 times pur second, A minimum muffler is usually
& part of the conliguration and {8 equipped with a spark arrestar to prevent fire, The
high firing frequency and Hght muffler result in nolse levels as high os 115 dBA at the
operator pouition, with loveia of 83 ABA common at a f0-fool distance,

Model Abrplane Engines )

Model alrplane engines are two-cyele englnea that typically operate at 12,000 to
16,000 rpm, rosulting in & firing frequency whove 200 Hz, Untll recently, theas en-
gines had no mulfling at all, nad with muffling, the A=welghted nolae level I8 roeduced
by sbout 12 declbals,

Environmentsl linpact

The principal characteriatics of {nternal tombuntion enginea a8 saurces of poten-

tial noise impact are summarized in Table 2-13, In general, thess davicos ars not

signiflcant contributors ta the average realdual noiss levels in urban aress, However,

the ansoyance distance of most of the garden eare equipment equals or ds about
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BUMMARY OF NOISE IMPACT CHARACTERISTICS OF INTERNA L COMDNUSTION ENGINES

Tablo 2-13

A-Wotghtad{l} | Typical A-Woighted | Approx, B-tir Eé:gr;sluru(_ﬁ) Typleal
s | NolsoErersy | el Lovel ™| plaaze o foa | mome
Day dBA Foet Avarage | Maximum Houra

Lawn Mowors 61 iL] 50 1 85 2
Garden ‘Trctors 03 78 80 N/A N/A
Chaln Sawa 40 82 110 L1 o5 1
Snow Blowars 40 B4 160 61 76 1
lawn Edgors 18 78 B0 87 76 1/2
Model Alreraft 12 78 B0 7o 7@ 1/4
Lenf Blowaersa 3.2 6 Go 67 75 1/4
Genotuators 0.8 71 a5 - - -
Tillars 0,4 o a0 e 40 1

{1} Based on estimates of tho total number ol ualts [t operitlon por tay,
{2) Equivalont fovel for evaluation of relstive hesring damage riak,

{3) Durlog englne trimming oparalion,



60 feet ~ u typloul neighbor=to-nolghbor distunes — indieating further nolse reduction
for theae devlces {8 desirable, Simllarly, a distinet local (nerease In the noige lovel
in rural or wilderneas arewd may ho experienced nt distances up to 1 mile from auch
devlaes as chaln auwa, As n resull, they canstitute a perslptent source of ahnoyance
for persana eecking the solltude af wilderness areas, Use of chain saws can rosult In
equivalent B-hour exposure levels of 83 to 90 dBA for the operator, Indicating the de-
sirability of kearing protectlon for operators,
NOISE FROM INDUSTRIAL PLANTS

Industrial plant uetlvity in the Uatted States rangea from the emall single machine
garage operation to the large multimillion dellay, multiproduct eperation, U, S, De-
partment of Commeree Statiatlcal Abstracts tor the year 1907 reporied that thers wore
311,000 ingdustrial cstablishments in the Unlted States employlug spproximately 14, 30
miilion production workers, Although the types of industrial activities vary greatly,
for the purpt;ln of thia veport thoy have been categorized into four basie types;

1. Produet fabrlcatlon

2. Product pasembly

3. Power genvratlon

4. Drocess plama,
Due to the' hroad naturo of the product fahricution Industry, it wis further subdivided
into metnl fabrication and molding,

To Investigate the industrinl plant ar o tatal nolae source and to avaluate the effect
of this nolas source on the community, 1 caso atudy wes performed that fncluded ex-
amples of each Industrial category, Speolfic induntrial activities typioal of posalble

sourcen of community nolse were studled and aro as follows,
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H &  Metal fabticntion —ean manufacturing

; &  Molding = glass bottle manufucturing
: &  Product assembly - nullomnhile assembly
= &  Power genoration —publie utlllty electrie
s  Process =oll refinery
. Dased on Bureau of the Census and the Autamobile Manufacturers Associatlon
: data {as of 1067) there wera 305 glass and glassware manufacturing planta, 438 petro-
! leum refinoriea, 3429 eloctric power generating plants, 88 sutomoblle assembly
i;. plants, and 300 can manufacturing planta In the U. 8, The number of plants being rep-
E ressnted by tho apeclfie planta of the caso itudy account for approximately 1,5 per-
cant of the total number of industrial eatabliahments {n the United Status.
Plant Molss Sources
f A study of Indusirial plants as sources of community nolse must begln with the
i! individunl noise sources within the plant, Industrial plant nalse scurces can be gener—
’ ally clasailled inta flve major ontegories,
s Impact —punch, presaes, stamplng, hammora
‘ s  Mechanlaal — machinery unbalancoe, gears, bearings
s  Fluld Flow ~fans, blowers, compresacrs, valves
: & . Combustion ~{urnncea, flare sticks
.\ ] Electromechanical = motors, generatars, tranaformera
: A brief description of the typas of individual notss sources ohserved in the typical
.r planta of tha cane study conducted for this report are given En the following subaeations,
:. The range of Industrial machinery and equipment nolse luvels (A-welghted) ob-
. served withln the flve typloal plante surveyed are pregented (n Table 2-14,
£
i1
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Tahle 2-14
RANGE OF INDUSTRIAL MACHINERY, EQUIPMENT,

AND PROCESS NOISE LEY.

E L&

Na

lse Lavols —dRA

80 85 DO 85 00 108 110 116 120

1. Pneumatio Power Tools {grindera,
chlppors, ete. )
2, Molding Machlnes (L, 8., blow ——
melding, eio,}
3. Alr Blown-Down Davices {palnt~
Ing, cleaning, otc.)
4. Blowoers {foread, induced, fan,
ela, } '
§. Alr Compressors (reciprocating,
centrifugnl)
6, Metal Porming (punch, shear-
ing, olc.}
7. Combustion {furnaces, {lare
slacka) {mensured 25 ft. from source)
T T I T T
8. Turbo-genarators {steam) #(moasured 10 fi, from source}
8. Pumps (water, hydraulle, ete.}
10, Industrial Trucks (LP gus) o
1. ‘Transformers -

+Mensured at aparator posltions, excopt for 7 and 8,
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Glay Manufacturing Plants

(Giluas bottled arc manufactured by "blowmaolding' the molten glasy io the deslred
size and ahape, High pressure alr (8 used for cooling, preumatic control, and operays
tion af the glass molding machines and [ normally vented into the atmosphers, The
turbulent mixing of the high preasure air with the atmoaphero ts the major notde
gource, Such nolme scurcea nre typiorlly located within meaoary-type buildings thut
may contaln aeaustle louvers at oir inlets and exhausts,
Ol Refiraries

‘Tho nolae acurces within a typleul oil refinery are furnaces, compreasora, heat
exchangers, coollng fans, pumpa, control valves, and air und steam piping leaks, all
of whioh are located cutdeors, Turnace nolse ia unlque in that it {8 o combinatton of
high frequency noiae produced by the gassified fuel, low {requency nniae protuced hy
the alr intake, and, finally, the noime produced by the combustlan procens ftuelf,
Pubillc Utinty Electric Powsr Plants

A powet plant 18 a complex eyatem of furnnces, tirbine genorniora (A8 and
steam), iy compresaors, tranaformers, and assaclated equipment auch #8 foroed

draft blowera, {nduced draft Inns, and control valves, Turbine-generators and alr

compressors are usually located (nnide mamsonry-~type tuildings, whlle the other nolve
sources are outdpors, -
Automoblle Assambly Plants

The masa production of autemobiles requires the uee of electrionlly and pnenmat-
1cnlly pewored lubor asalst devices nuch as grindors, impact wrenches, and alr blow=-
down devices.. The combination of tool and operation nelse i8 of a brondbsn? type,

with the lovels groatast ot high {reqr

a-01
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Can Monufacturing Plants

The precees of metal stamplng requires metal forming, cutting, punchiny, shear-
Ing, and pressing, all of which are nolsy impact opuratlons,
Community Nolse Climote

Industrial planta in the past were normally located in hepvily populated urban
areas due to requirements for skilled and semiakilled lubor and transportation, Dy
lecating Lo or near a lurge city, the Industries were able to druw employees from a
Iarge lnbor poot and had o ready means, through rallroads, highways, and port fuelli-
ties, to receivo raw materlal and to ship thelr finished products,

Qroups of industrial plants, In general, ralde the residual nolye level Ln the duy-

rounding community to such a lovel that {ntrusive nolse due to Individual plants i

. masked or minimized, The vise [n the residusl level Is caused by the exceedlngly

high nolde levels within a plant duo to industrial machinery and processes and the in=
crenao in truck traffic due lo the existenes of the plant,

During the past devernl deeudes skilled and semiekilled lubor has migrated from
the cltles, 4 trend followed by commerelal and induatriul actlvily, The attraction of
local (ndustrial plants to the sulurbs hus been partly attributed to more fuvorahla mu-
nicipal tox atructures, the relocated labar pool, and tho clogging of clty arteries by
Incereased traffic, Plant nolee haa become more ovident in sutmrban nnd wrban aress,
due to the lowor exlsting reaidual levela, nnd mey generato complainta,

Nolso measurements in and arcund the communitles adjacont to the lndustrisl
plants selected for the case atudy warn made durlng weoekend perfods when the planta
werae elther ahut down or thelr mode of aperation diffored aignifioantly frem normal
weckdny operation, and durlng daytime and nighttime peclods during the week, Rosulla

of the nolss surveyd conducted for the caso study nra disoussed In the following
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subsvetlons, The residusl nolse levels (Lﬂu) moasured (A~welghted) ave presented on
arca maps, Flgure 2-81 through Flguroe 2-15,
Glass Manufacturing Plant Examnpls

The glass manufacturing plart, Figure 2-31, 18 ncated In a comnwnlty with o pop=
ulatien of 5535, To the south and aouthwest of the plant, the land use 18 malnly rest-
ttentinl, with o predominance of multifamily homes, llomes on the enst slde of the
plant are séngle fumily, delached houslng unlts,

The plant operates ona three-shift basls but i8 cloded, vxeept far mainteranee on
weokends, Slnee there are ne nearhy majar highways, atrportd, ar construétion actly-
ity, the gloss manufaciuring plunt 16 the predominite noldo kource in the communliy,
Even though the noige levels In the communily are relutlvely low, resldents have [Hed
compluints with thelr local board of health and havir even threwtenst legul actlon, The
hasia of the complainta i tha Intrusive apunds praduced by large air Intake vents lo-
ontod on the roof at enp end of the faciory bullding (near measurement position #2),

04! Relinery Example

The oll reflnery, Flgure 2-32, i8 located within an industzial srew of a elty of
41,409 paraona, [t is hordered hy mnjnr‘hlghwayn to the north and east, ond a turn-
pike pusuvs through the southern portlon of the property, The reflnety operates threo
ahifts per day, 7 days per week, The refinery [s not the predominate soitree of nolug
In the nenrby residential communitly of multifamily dwellings, The nalse levol observed
ut meaaurement position 1" Is not due Lo the reflnery nofyo sources bt [8 dus to the
combinod noise of the turnplke and a nearby chemicat plant, The feaecline noide mea-
surement at positlon "' is high due to temporary construction activity, while the
mogsurement at podltions "g", *h', and "[", though high at nlght, cannot bo altribkted
to the reflnery, since only storage tanka are located prarby,  Plant personael and
local community offlelals know of no complaints attributalle to the long term cpera-

tlond of the reflnery.
2-03



Woekend
Weekday
Weaknight

Weekend
Waoskday
Waeknight

Key

Communlty Aesiduat Nolse Levelsin dBA
1 2 3 4 5 6 7 B & 10 1

48 B4 45 30 41 43 - - 48 41 4
B0 5O 44 42 42 40 44 4D 41 44 38
62 B1 4G 40 43 46 43 40 41 41 42

Plant Property Line Resldual Noise Leve's In dBA
a 8 f j m g cc ma x v u
GO 62 59 68 EB5 41 44 40 60 65 &2

40 B4 G1 6B KB 490 R) 49 66 B3 55
61 84 81 BD &0 48 41 48 61 65 B4

Industrial Noise Source
Resiclentinl Area
Rallread Track
Highway

. Measurement Location

Plgure 2-11, Glass Manufachuring Plant Community
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Waskend
Werkdey
Wenknight

Waskend
Weakday
Weeknight

Koy

Saale

Fent

Community Resickial Noise Levely in dBA
1 2 3 4 & 8 7 8 a9
6B 40 52 E5 60 & 60 48 6t

63 52 B0 58 48 B B4 47 GO
B0 G 61 B0 47 48 50 47 ag

Pam Propetty Line Residual Nalw Livaly in dBA
] b € d [ 1 [l h i
66 N 60 60 B0 55 B4 52 2.3

63 G4 80 62 B4 83 61 52 53
8 67 BD 69 62 81 40 50 54

Induiteial Naiss Source
Rwsidentisl Ares
Aadiroad Track
Hiphway

Meawitement Location

il

Flgure 2-32, 0] Refinery Cammunlty
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Pawer Plong Example

Thie power plant, Figuro 2-33, is located near o cammunity of single-family du-
tached housing that {8 part of & larger urban municlpallty of 88, 844 poracss, The
power plant operatea 7 days por week, with ita power generating unile being activated
upon demand, The maln power Scurces ave [lve ateam turbogenerators, with o gas
furbine generalor reserved for peak loads,

In gencral, the communily nolse level 1s established by the mroplke to the north
and the power plant und ol} reftnery (not shown) to the south, Note that the community
nolse levels are consiant throughout the workwook and weekend, The power plant nolue
la directed toward the waterfraut aren, The high nolse level at tho proporty line, po-
sition "a," during the wedkend wan due to flow naiae in a pipe nearby, while the nolse
at "s" was due Lo o pumping station, Sporadic complainta have been recelved by the
powar plant soncerning operation of the gas turbine gensrator,

A Life A bly Plant Exampit

The sutemnobile aesembly plant, Flgure 2-34, i aftuated in an industrial area,
The area south of the plant i mainly resldentlal, while the land to tha north and weat
i residentin] but mixed with buslness activity, The populatlon of the town surrounding
this plant 8 10,534, Tho plant operates on & two-ahtlt per day basia, with a third
shitt (11 p, m, to 7 4, m,) reaerved for maintenance and reatocking operatlons; and no
work la normally conducted at the plant on weekends, Binee this plant {8 net located
near major Wighways, airports, or construction uctivity, the proporty lne and com~
munity dota Indicated that the assembly plant is the principal aaurce of nolgo In the
community, The weeknight nolse lovels approach weekday levela becaune of the une
loading of rajlrond cars during restocking, Nelther plunt personnel nor community

offlciala exprensed a knowledge of any nolae complainte concerning the plant,
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Community Residual Neise Levoh in dBA
1 2 3 4 65 6 7 8

Weokend 48 50 60 50 52 5B 57 54
Weekday 48 61 49 53 65 E§ BB &4
Weoknight 81 B2 52 52 53 66 57 64

Plant Proparty Line RAesidual Nelse Lovelsin dBA
a b e d o [ g h i

Weekend BT 53 3 60 B4 531 B4 EBO 68
Weekday 64 58 61 72 AO ©1 B9 E7 @3
Weeknight 68 63 67 70 BO 81 GO 61 Gb
Key -

Industrial Noise Source

[T/ Aesidential Area

—prrerp—et= Railroad Track

_ —— Highway

L] Measurement Logation

Flgure 2-13, Pawor Plant Community
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Foet

Weekond
Weokday
Weeknight

Waokend
Weekday
Weeknight

Cammunity Residuat Nolse Levels IndBA
t 2 3 4 &5 8 7 B 8§
A7 43 40 45 43 47 46 B 47
B 48 60 48 47 6564 60 63 B0
51 50 50 €0 47 &2 A9 B4 48

Plont Proparty Line Residual Noive Levels fn dBA
a b ¢ d e { g h | |
B4 47 46 48 47 64 54 49 64 44
68 &7 &5 63 54 82 57 64 B5 64
67 &7 66 Bt 63 58 B8 51 B4 54

Industrial Nolse Source
Plant Property Lina
Aesldential Area
Rallroad Track
Highway

Measurement Location

Figure 2-34, Autorobile Apaambly Plant Communlty
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Can Manulacturing Plant Fxarnple

This plant, Flgure 2-35, 18 located tn a moderately aized cily with a populution of
144,824, It 18 localed within an industrigl-residential area and is hounded by airects
having donse autamoblle and truck traffic, The hames [n the nearhy camnunity nre
multifamily dwellings. The can manufacturing plant operates on & three-shift hasls
durlng the work week but |8 essontlally shut down during the weekend,

It appears that the community nolae ia due to both surface trangpartatlon and the
plant, Nolse levols in the community aro aimilar for the weekend, woeeliday, and week-
night pericda, although the nolao levals are generally higher during the weekiay along
portions of the property line, No Informution regarding communlty complaints uitrlb-
utable to the plant {& avaklable from plant personnel or eity officiuls,

Community impeact

A review ol the datu ohalned from the case studics shows that although interler
plant nolae levela due to indlvidual machlnes, equipment, or progesses ure exceeding-
1y high, the impuct of plants on the community a8 indieated by complalnt history wus
not slgndlicunt, with the aingle exacption of the glass manufacturing plust, The nolse
that nctually reachea the community i8 reduced by plant bullding eonatructlon and the
diatance Letween the plant and the community, Often, the plant combinea with ather
nolse dources to croate the community nolde olimate, The flve planis in this study
are located In areas in which llﬁe realdual notae Jevels compare favarnhly with Jevels
shown [n Tnblo 2-2, The communlty ad)scent to ench piant may he cutegarlzed as tol-

lows:
a  Glass Manufacturing Piant — Qulet Sulmeban Realdentlul to Normol Sulxtrhan

Res'dentlal,
&  Ofl Reftnory ~ Urban Realdential to Noisy Urhan Resldential,

&  Power Plznt — Urban Residential to Naley Urlizn Hesldentlal,
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Weekond
Weekday
Wooknight

Woeekend
Weokday
Wevknlght

Key

i
pa—

Communlty Resldual Noiss Levals In afA
1 2 3 4 5 § 7 B B 10
66 40 B3 51 G0 GO 67 68 51 68

53 439 B5 49 51 64 B9 B8 &6 66
48 48 B3 51 47 4B BB 60 66 47

Plant Froperty Line Residuat Nolse Levels in aaa,
b o od e { g h | i
58 59 69 61 68 68 62 &0 48 53
60 65 64 65 60 GO0 68 67 A7 63
B3 83 63 81 56 B2 63 42 53 a8

Industrial Nolsa Source
Residential Aren
Railrosd Track
Highway

Measurement Location

Flgure 2-15, Can Manufacturing Plant Community
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*  Automolile Agdembly Plont — Urhun Resldentlnl,
&  Can Manufacluring Plant ~ Nolsy Urban ltesEdeniinl te Very Nolsy Urban
Residential,

The nolsa duta eollecterd for this caso study was incluled In Flgure 2-9, Aad
would be expected, the glau;i mannfacturing plant nolae levels, which exceetded the
community lovels by up to 20 dBA, caused widespread complaints and threats of lepat
action a# predicted by Table 2-7, Complaints wore reaclved at anly ono of the other
four planta, even though the nolse levels thuy produced in thelr communitiva would
fead one o expect sporndllu complaints (Table 2-7), Complalnts, a8 an Indieator of
communlty tmpactd, munt bo viewed with cautlon, Mhny poople can be annoyed but willi
not complain to authorities hecaude they belleve it futile, Furthar, it ls alse known
that residunts may nol object to plant nolse even at falrly bigh levels, If

s It I8 continuous,

¢ It dooa not [nterfere with speoch communiaatlon,

& It daes not {nclude pure tones or Impacta,

e [l dops not vary rapidly,

& [t doea not interferu with uleop.l

s It does not contain fear-producing clements,

Counter-balancing the above effecta, individuals or families may be anpayed by
an {ndustriul noise that dnes not annoy other pland nefghbors, This aften may be

traoed to unuaual exposure conditions or to Interperaonal slituations Invelving plant

ey T e im ey a1 7 AT

managument.

2-101



CONSTRUCTION EQUIPMENT AND OPERATIONS

Constructian Site Nulse
In recent years, nolae asgoclated with conatraation projects has become increns-

ingly rosponsible for the degradatian of the human environment, Many construction
prajects of varloun typea and alzes are uctive at any given time in the urban, suluirhan,
and rural arcas ol the United Bintos, Many people residing or working near or pussing
hy eonatructlon sitea are thus exposed Lo extreme nol8e levels often for periads of
aevoral yeara,

Tvpes of Comstriction Sites and Activities

For purposcs of this report the [lfteen ite cotegories usad by the U,8, Bureau of
Census and by various atate and municipal bodies can bo veduced to the following four
major types:

1. Domeostle housing — ineluding residences fer one to sevoral famiiles,

2, Nonvesidentinl buildings = [ncluding officea, publie bulldings, hotels, hoapl-

tals, achaools,

3. Industrial — including lnduatrinl bulldings, religloys and vecreatlonal centers,

stores, service and repalr faollitica,

4, Publio works =~ {ncluding ronds, stroeis, water mains, sewers,

Naise from conatruction of such major olvil works as dames and bridges affeots
relatively few peopla (other than those employad at or near auch conrstruction sites)
and thorefore hag not been studled {n detn!] for this veport, Almo, exposure of con=
struation workera to nolge 1o o dcrlous problom but was omitted from this atudy aince
ocaupational hazards are conaidered to he beyond the purview of this section of this
report and wap cavered In the varlous EPA hearinga on nolée,

The type of activity at any given alto varies conslderably a8 cons{ructlon pro-

greasud, Further, aince the noiso produced an the slte depends on the equipment
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helng used, it exhlbita o grenat denl of varinbility, For purposes of characterizing
this noise, ane may conalder constraciion at a iven site In terme of the (ollowlng five
cohaecutive phases;

1. Ground clearing « includling demollition amd remnval of prior structures,

treea, rocks,

2, Fxcavation,

3, Plaging foundations = insluding recondltioning o¥ roadheds, compucting

trench flosre,

4, Erectlon — including framing, pincing of wallg, feors, windows, pipe inskal~

latlon,

5, Finishing = Including filing, paving, cleanup,

Characterization of Site Noise

To totally describe construction alte notao, the {ive dedcribed phased for euch of
four differant types of attes must be considered, However, theree 18 an widitional
complication. Sinco the iniruslon produced by any nolse depends on the resldual nodse,
the residual nolae levels thut exist at & aite location in tho absence af any consiruction
activity must lio taken [nto account. For compariscn purpeses, It 18 enough to cun-
sider only the two .ca.lel of urban {relatively nolsy) and surburban {relatively qulet)
environmenta,

For purposea of theac ailo nolso characterizations, a model wus developed In
which the equipment producing the highest A-welghted nolse Jevels was token to be lo-
cated 60 feet from an nbsqrvnr {at tho houndary of the slte). and all other cquipment
was congidered as belng located ot 2000 foet from the obaorver, The polse contribu~
tlons of the various cquipment items were calculated for representative duty eycles,

Although thie conutruction site nolae model may not he entirely reallatie, it syl may
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Lo expected to yiold at least & rolative measure of the nolso annoyance potentlal of !
each typa of slto and gonatruction phage,
Tho enorgy equivalent nolae levels “‘uq’ Tor ench construction phasa at ench sito
are ahown {n Table 2-15, For each phase/construction type loment, & vange of
leyely {8 given, reflecting differsnt mixes of conatruation equipmant that might be
uspd for the same kind of process, The range encompaases maximum (T} and minl- -

mum (1T} concentrations of equipment,

Table 2-15 . .

TYPICAL RANGES OF ENEROY EQUIVA LENT NOSE LEVELS,
L'eq N dBA, AT CONSTRUCTION STTES

Industrlal .

Offlce Build- Parking Garuye, !

Bomasti irg, Hotel, Heligious nﬁ?ﬂ“&\f’i‘&?}“_ :
' ¥ mf' ¢ Hoapital, Amusement & whys, Sowers
founivg Scheal, Public Racreatlena, “m{ S ronaben

Warky Store, Service .

Statlen
I I I i I i ! n
Ground 83 #3 84 B4 84 A3 84 B4
Cleuring

Excaviation B8 78 a0 a8 BY 71 88 1d
Foundntiony 8I ar [ 78 78 ki ki a8 B&
Ereotion Bl [:H] ar 15 84 72 kil 78
Finlahing 48 72 89 k13 49 K] B B4

I~ All partinont equipment p'maont al sito,

It = Minimum ruquired oquipment present ot site. |
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The maximum levels range from 77 to 8B ARA for all categories und have on
avernge value of approximately 85 dBA, The minimum values for all categorles have
a wilder range, ;x!ending from 45 to B8 4BA, and have an average value of 78 dDA,
Thu table alko skews that the initla) ground clearing and exeuvation phases geaerally
are the nolsiest, that the Intormediate foundation plagemens und ereotion phases ure
aomewhat quletor, and that the {lnal finlghing phuse Ltends Lo profuce considerabile
nalse annoynnce,

The expected cominunity renction to constrictian nolse mny range frem sene do
vigoroua community action to atop the project, depending on the tntal eircumatances,
Caleulations for three construction sltuntions are presented in Table 2-16, Depending
an the scason, attltude toward the praject, and existence of equipment havlng gn im-
pulsive noise character, the normallzed community nolde equivalent lovela glven In
tha table could be as much as 156 dB lower or § 28 higher than the values aparopriate
o a apecifio sltustlion, The biggest factor in this possible range ruaulis from the ap-
plicatlon of the attitude correction of -10 dB, which is appropriate for o project of
known duratien when the communily recognizes thut the projeet [8 necersary, The
magnitude of this correctlon implles a significant aequiessnnce by the community to
the nolse of conun:uctlnn activity.

Comstruction Equipment Noisa®

Although thore f4 a great variety in the typed and sizea of available eonstruction
equipment, similarities In tho dominant palde soureea and aperationul character|stivs
of commoenly used equipment {tems permit nolse charaoterization of 4]l equipment in

torma of only a few categories, as discusaed subspuently,

*  Hes alao the extenalve datn provided on constructlon equlpment nelve at the
EPA Hearing at Atlanta and Washlngten, D, €,
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Table 2-16

EXPECTED COMMUNITY REACTION TO THREE TYPICAL
EXAMPLES OF CONSTRUCTION NOISE

Yinglo liouse
Bullt in Normal

Major Exon=
vallon & Con~
struction in

Mujor Iublic
Works Project

tocal offlelnts
to stop holsa

Fustar Suburban Norma) Sub- 'B,‘{,‘;‘,’,’R’L‘;’ﬂ"
Community urban Com-
munity dentlal Aron
Enorgy Equivalent Nolve Lavel
(Leq] In dBA for 8-Hour
5
Work Day 70 e 88
Duration & Timo of Day
Correctlon Factor & -6 -5
Communlty Noise Equivalont
level [} B0 40
Additionu] Corraotion Faotors
from Tahlo 2-4;
Seasnnal 0 ] 0
Nosidunl Noleo Lavel +5 + -5
Exporience & Attitude -19 ~10 ~-10
Pure Tone or Impulse d 0 [1]
Narmalized CNEL 60 75 65
Expentod Reaction from
Fipuro 2-9 Sporadlo Threats of Widespread
complaints lagal action cemplaints
or atrong
appeals {o
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Equipment Powered by Internal Combustion Engines
Engine-powared equipment may be charactarized according 1o {ts mobility anit
0|mr§ltlnu character(stics ua;
1. Enrthmoving equipment, including excavaling inuchinery {duch as bull-
dezurs, shovels, backhoes, {ront loadere} nnd highway bullding squipment
(such as sorapers, graders, compactors),
2, Mnterials handling equipinent, such as cranes, derrloks, concrete mixers,
ard conerete pumps,
3, Saatlonary equipment, such as purﬁpa. clactrio powur genorators, and wir
compressora,
Eatrthmoving oquipment amploys Intornal combustion engines (primarily of the
diesel typo) ruted from about 50 hp to above GO0 hp, hoth for propulsion and powar
for working mechanisms. Materials handling equipment, for which locomotion doos

not constitute a part of the major work cyale, cmploys [nternul combustlon engines

for powaring working parts. Tn atationary equipmont, of courde, englnos aro used

for the doslred powaer generation,

Nolsa levels observed 50 feet from consiruction equipment are shown In Figure
2-38, Those Ievul.a ranga from 72 to 06 dBA for enrthmoving equipment, from 76 to
88 dBA for matarials handling nquipment, and from 70 to 87 dBA for atationnry equip-
mont.

In virually all engine-powered equipment, the angine conutltules the prinury
nolse aource, Usually, axhaust nolse predominates, but Entuke nofse also tonds to
ba aignificant. Noise from funs used for cooling the englne and hydmulic systam
oflan conatliutes an Important component, with nolse from mechanical or hydraulie
power transmisaton or uctuntlon systame gonerally of secondaty lmporiance, In

earthmoving equipment, the tracks often contributa noticeable notse, and in both
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NOISE LEVEL (4BA] AT 50 FT
0 4 o0 10 1o
GOMPACTERS (HOLLERS) -
FRONT LOADERS S S '
E
gz BACKHOES
ulg
iz THAGTORS .
=k !
5 8 SCAARERS, GRADEAS '
§ PAVENS -
-
E TAUCKS ———
.
E é CONCHETE MIXERS ———— ;
i
off CONCRETE PUMPS - |
s g I
s g CANES (MOVABLE) RS |
-3
% g CRANES {DERRICK} -
2 » PUMPS - !
“ g GENERATOAS e
g
& COMPRESSORS PR S— .
i
5 PNEUMATIC WRENCHES — ‘
EE JACK HAMMERS ANG ROCK DRILLS r———— :
"§ IMPACT PILE DRIVERS (FEAKS| ———
E VIERATOR
5 SAWS ——
Note: Baed on Limiied Avaliable Dats Samples
.

Flgure 2-30, Construction Equipment Nolse Rangea
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earthmoving and muterinle hnrdling equipmaent, the waerking process = interiction of
the machino and the mutoriul on which it sets - often contrlbutes much nedse,

For all englne-powered equipinent, the grontest nodse reductioms moy be ob-
teined by quleting tho engines, Slignificant amaunts of nulse reduction may often by
rendily achieved by the use of better exhaust mufflers, intake sllencers, and ro-
designed cooling fane, Use of scoustis enclosures for suitlonary equipment also ap-
pears tobo a readily implemanted and gonarally useful nolse ruduction approdel
{which hne alrendy boen omployed Ly some alr comprossor manufacturars), Pric-
ticnl, long term ghatement on lho order of .15 to 20 d3A can probubly be achleved hy
basic onglne deslgn changea. Of course, replacement of the internal combustion
engine by a quieter prime mover, such N8 a gas turblto or eloclrie motor, woull
eliminate the reciprocating engine nolse altogether,

Impact Equipment and Tools
Pila drlvera and preamatic locls aceomplish thelr functlons by causlng & "ham-

tert to alrike agalnet a work pisse. ‘Tha resulting impact constitutes one of the
mujor nolse sources asacclated with spuch equipment, and because this impact 18
essential to operation of the equipment, Its control generally cannet be accompliphed
practically. Represontutive ncisa levels are indicated in Figure 2-30,

In ateam-driven plle drivers, nolse {3 alsc produced by the holler and by re-
lense of stopin at the hoad; in diesel drivers, nelse |8 also produced by the com~
bustlon exploalen that actuates tho hammer. Impact nolse I8 sbsent [0 the so-called
sonlo piledrivers, which have no drop hammar since thoy uge englne-driven cc~
centrlo welghts to vibrate the driven plle at rusonance, For such drivers, the
englnes ame the primary nolse ources, Unfortunutely, the ude of these plie

drlvars is not widespread, owing in part to coded for pile lond=bauring nasessment

based on {mpact yruaponso,
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Most {mpact tools, such as pavement breakora and rock drills, nre pneymatia-
ally powered, The same {8 true of such hand-held tools aa impact wrenchea, In
such lools, nolee L8 produced primarlly by the high presaure exhaust und by the
working impaet. This preumatio exhnuet nelee dose not secur in hydroulioally
or wloetrically powered tools.

The use of tools that do not fnvolve impacts appenrs to ba the beat means for
coping with lmpact nelse. Where such replacement iy not pogslble, use of enclosures
may be required, although thesg tend to be cumborsome, costly, znd of limited banelit,
Exhapust nojse from pneumatie tools {or from steam or dlese] plie drivera) can ba ra~
duced effectively by mufflors, but the Alee and walght limitatlons on workman=hondted
tools limit the slze and effectivencsa of mufflers for such tecls.

Other Equipment and Tools

The two foregoing categaries clorrly do not exhaust tha lal of tools and oquip-
ment used in eonstruciion work, They do, howover, encompnss a s{pificant por-
tion of the noleler onea,

Although concreto vibrators are not nolay In and of thomselves, thelr aclion
usually shakes the wooden aoncrais forme, and these vibratlons produce a aignifioant
amount of nolse {Figure 2-36). Roinforeing the lorms would provide pome reduction,

‘The intense high-pitched whino of power saws (Figure 2-34) is a aignificant
factor In several conatruction phaues; e,g., wood cutting occura in tho construction
of conorate forma, inaesembly of framea, whd Ih finishing cperutions, Noise con-
trol In thls instance would Involye une of speclully deslgned laminated (damped) blade

disks and enolosure of the working areaa.
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Eiwironmunial Impact

Tuble 2+17 summur|zes the uxposure of paople other than construction workers,
to construction nolse®, Ln tarms of n alntlstio —the peraon-hour = which reflocts hoth
the imboy of prople uxposed und the duration of thuir exposure, This Information
I8 baged on an analytical model of gito nofse, propaguilon conditions, and papulation
densities, Accordingly, care must be laken In Interpreting expasure Higures ex-
prasgsed (n person-hours, Firsl, sxpesuros 30 exprassod are ohvlously Inturded s
onder-of -magnitude rather than exact esthinates, Scond, dipoct COMPUTIHONS MR
oxpoaires expreased [n person-hoursd to nolse soyrees of groatdy different charncler
moy not ba frealy made,

It {8 upparent {rom Tuble 2-17 that the mast widespread effect of exposyre to con-
struction noise ia spoech Interference, Construction nolse significuntly degrades
mpeech gommunication for about 300 milllon person-honrs per week In Islu U4 amd
oan ulso be reaponsible for ns much as 10 milllon ndditlonnl hours of sevore speach
Interference, Not ohly nre those Nying and working in the vieinity of constpiction slies
{approximately 30 milllon peaple) affectad, B0 also nre pagserahy wpproximatoely 24
billlen ensountars per yoar). People exparlencing apesch interference [rom con-
struction nolee Ln homoe or work enviconmenta can ba oxpo:;ud nearly continuousily
during the working day, for weeks or even months at 2 ime. On the average, the
trunsmission loss charucteristics of bulldings nra high enough to modevate the
apeach Lntarference affocts of Intrualve construction nelso, Tranalent exposure to
conatrustion nolse Ie likely Lo Interfere with speech toa greatar degree than constnt

oxpoaure, sinca there lu litle or ne altenuation of the nolru.

+  For constructloh workers, thare are serlous risks of henring impulrment be-
cuausp of job-related nolaa,

2-111



i

s

at
-
[}

Rt

CITETEET, I

PTG

afTR

g

T2

Table 2-17

ORDER-OF-MAGNITUDE ESTIMATES OF EXPOSURE TO CONSTRUCTION NOISE
EXPRESSED IN MILLIONS OF PERSON-HHOURS PER WEEK*

Nuise Source

Bponch Interference+
Modorate  Severw
({5-600BA)  (~604B4A)

Slesp Interfaronco*
wde

Hlight Mudarste
@s-60unA) {50-70d13A)

Hearing Damage Hlwk
Blight

/] odornin
(10-BdBAY  {80-BOdPA)

Primary (Stallooary)
Expomirn to Domees
tle Construction
Holse

+

Primary (Statlonary)
Exposure to All
Other Batlding Con-
struction

a4

Primsry (Satichary)
Esposure 1o All
Other Construction
in SMEAX Aroas |

Socondary (Passtrby)
Fxposure of Pedesirl-
ah# to Con#tiuctlon
tn All EMBAR Arcan

Secondary (’mssechy}
Expasute of Drivors
wnd Passangars o
All Construetion in
BMUYAX Arcas

L]

0,3

+Entries In thasa columns may hoi ba fnterpruted dirvetly as person-hours of dicuel specch or sloop Intorference

{oen text).

TIhase figares apply tatho U, 8, population other than conatruction wotkers,
*stardard Mutropelitan Silistical Area,




Una of avallable noise reduction techniques could slmificuntly reduce the wpsoch
isterferonce cnused by constiuction nalse. The total number of porson-hours of speech
interference atiributnble to conalruction noise might be diminished by nbout a third If
roige lovels were voduced by 10 dDA,

Ta the extont that constractlon activity and sloep do not commonly becutr durlng
the same hours, construction nolse does not interfere with sleep, ©f course, ce-
caglonal nighitime construction occurs and suriously disturbs the aleep of people
living noarby, Approximately 1% percent of thosy who may encounter nalso intryaiuns
frotn constnictlon sites do #o while attempiing to sleep duelnyg daytlnse construction houra,
Theae people spend about 20 million parnoh-haura por week sleeping in nolse levels that
may interfero with aleep, About 40 pereent of the prople oXposed to constructlon nolse
uufficiently intense to interfare with sleep would be swakened. A somewhat amaller
peraentage might encounter ditficulty Ln falling nsleep due 10 nolse intruslons, Redueing
conatruction nolae levels by 19 dBA would not greatly reduce sleep interference suused
by such intruslons, To reliovo the situation, more algnificant levela of noise reductlon
are requlred,

On the avarage, the rlek of hearing damuge from conatruetion nolae for those
not directly concernad with construction actlvity dose not seem to ba grent, Tn
moat cndes, tha diatance butween the constructlon site und poople exposed to Lty
noise and the tranamission Juss of bulldings or vehicles are sufficient to minimlza
the probabllity of hearing damage, However, it is likely that peak noisa levels (rom
construction siles presant some visk to peeple whe Are {n fruguent proximity to the
alte, The gronter number of such people (proswmably pedestriana or onlookera),
however, are subject cnly to expasure of short durationn,

Witirout doubt, & mojor consaquunce of expoaure to constructlon nolse 1& np«

noynnco, Roth those people exposed o vonstruction nolso on o regular, leng-tarm
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bugis and those oxposerd on A trausjant bagis ara innoyed by thelr exposure, Antioy-

ange may bu particularly groat if ihe nolse Intrusion from the consiruction nite iy

purcuelvad as znoocessary or isappropriate, Peopls who muat endure weeks er months

of conatruction nolso exposure may exhibit some form of hablation to the nolss, hut

dosplte the commonly pxpressed attitudo towsrd nolse of "you get usod to {4, " it {8 dorbt-

ful that construction noise ovar leass mush of Lte nnnoysnce cupabllity, "
A'lr.lmugh 1t Is extremaly difficult to ahaclutoly quantify the annoyange produeed by -

conagtruction nolee, it 18 clear that puch nelse is a sarlous environmentnl pollutant,

The spunch and aleap of milllons of people are disturbed; many people worklnyg or ‘\
living nenr or passing by constriotfon slies are exposed to levels that could contribute "
to hoaring damago, As Indleated by community and individual complatut behavior, ‘
construction (8 certainly a source of community annoyunce, |
1
:

.
" 1
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HOUSEHOLD AND BUILDING NOISE

Ch istics of Naoim 5

Homa Applisnces
In general, molors, fans, kalves {or other cutting blades), and air flow nro the

moat {ruguont sources of noise from home gppliancos, Nolse wid(uted from the
onaing ar panala of tho appliarices and nolse radlated from wills, floors, cobineis,
sinks (set into vihration by solld atructural cunnoctlons) ire alo of major im-
portance, The naise genarating mechanlsms of severul appliances {hat have high
onough neise leveld and expoairo timo Lo ™ consldered nnnoying are reviewsd

below,
Room Air Conditionars, The major sources of nojsn in tho ulr conditioning

process are the motor, the blower {ovaporator fun), the propeller fan {condonsor
fan), the compressor, and the alr flow across the evaporator colls, In udditivn,
pancle of the houaing radiuis nolse, na does tho styuature to whioh the alr conditloning
unit {8 mountod.

Food Waste Disposera, The primary neise sources inolude the motor, the grind
whesl, the sloshing of water and waste agalnat the heusing of the chamber, and rea-

otunces ln the slnk,
Dighwashers. The notse gonerating mechanisms In g dishwughar, 10 additlon to

the impingement of water ngninst the aldes and top of the lub, ore the metor, the pump,
the excilntion of panal casings, the atruglural connectlons ta water supply, water
deain and cabinet, and the blower.

Yocuumn Cleaners, The primary nolse sources in vacuumn cleaners are the motor,
blower, roschances of the unlt structure, and, in upright vacuum cleancrs, o mech-

untam {olihar vibrating agitatars or rolling brushes) that beats the carpet to bring

dirt to the aurface.
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Tollets, Tha Important paramotors in tollat nojse ayw the type {tink vi valve) and

the mounting (floor va wall). In each type of toilet, noise 18 attributed to valves and
witter [ow,
Building Equipment

The majovity of alectricut and mechanlcal squipment (a bulldings 18 used lo
supply the butlding occcupanta with a suitnble quantity of alr ot 4 comforiable tempera-
turo nnd nolsture content, In addition, fletd pumping and plping systams and ale-
vitors, escilatord and othor conveyences are used fop moving puoplo and moterinls,
Much of this equipment (s hidden In mechanleal vquipment rooma, above cellings,
ih walla, ot behind eabinet=type exterlor nr;cluauran, aa flieatented In Flgum 2-37,
Charugterlstics of Envirotimant and Noiw Levali
Home Appliances

Pocaune of the scarclly of rellable data, for the purposes of this roport, measure-
menis were recenty mude on 30 types of home appllunces and 11 typea of home shop
toola, Bound levels wore mieasurud In dBA at u distancs of 3 feet from the applinnco
{natnlfation and at a height of § foet; this mensuroment ‘poalllon approximates the
location of the operator's ear for thass uppliances requiring an operatlor, For thodo

appliahces not roqulring an operater, this position represents nolse lovala in the

-vielnity of tho npplinnce,  Nolss levels in the revarberant feld of the room In which

the applance la being eporated may be on the order of 2 to 3 dDA less than the
valugs mengured ut J feot.

Nolse lavels In adjooent rooms, with the Inlareonnecting door cpen, may range
from 104 DA lesa than the lovols al 3 feat to as much as Boveral dPA greater than
the Jovels at 3 foot, depending upon the detalls of tho installation. For the appliances
used near the oar (8, g., an pleotrio shuver), tha nolse lovel at the ear may bo as

much s 10 dBA greatsr than tho lovels ot 3 feet. Flgure 2-38 aummarizes the
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FREEZER
REFRIGERATOR
HEATER, ELECTRIC
HAIR CLIPPER
TOOTHBRUSH, ELECTRIC
HUMIDIFIER

FAN

DEHUMIDIFIER

CLOTHES DRYER

AIR CONDITIONER
SHAVER, ELECTRIC
WATER FAUCET

HAIR DRYER

CLOTHES WASHER
WATER CLOSET
DISHWASHER

CAN CRENER, ELECTRIC
FOOD MIXER

KHIFE, ELECTRIC

KNIFE SHARPENER, ELECTRIC
SEWING MACHINE

ODRAL LAVAGE

VACUUM CLEANER

FOOD BLENDER

COFFEE MILL

FODD WASTE DISPOSER
EDGER AND TRIMMER
HOME SHOP TOOLS
HEDGE CLIPPERS

LAWN MOWER, ELECTRIC

A-WEIGHTED NOISE LEVELS AT 3FT
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Figure 2-38, A Summary of Nolse Levels for Appliancos Manaured

at a DMstance of J Feet
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noige morsurements mude for this stwdy and some of Wiese reporied [n tho IHersture,
Each polnt reprasents o single meysuroment, Several measuroments dro glven for o
single appliance that operates in different modes, The solid clrcles noprusent nolse

lovels gentratnd by domestic applancos; farelgn brands aro reprosentad by the dolid

EOUATOR,

Buitding Equipment
The exposure of ocoupunts to the holse genermed by bullding equipment, dum-

marized In Table 2-18 ond Flgure 2-18 shows that occupants are directly exposed to
tho nofse of only abuut elght difforont lype.u of equipmuent, The nulgs genernted h;f
these units 14, thus, of special Intarast ul;wu theru are no Inturvening walls to pro-
vide nalss reduction,

Although details of the frequency spoctrum aze important {n selecting nolaa
control irentmenta, the model presonted herw Is keyed, far simplificatlon, to dBA,
Figute 2-40 summmarizes the noise expasure, in dBA, of an occupant to individual
sourcea, ‘Ihe upper level in oach case |8 represoniative of the sound level near tha
aource ={,0., at 3 fest. Tho lower level la representative of the leval Lo which the
nolae from a particular 56urna \a reduced as it is rmnemitted through onclosures,
partitiens, atc,, as Utustrated in Flgure 2437,

In swnmury, the nolse enylronment of & bullding {s a feature that architects
and lnndlords ean control throagh the propet selectivn of equipment ard the utilizy-
tion of nolsa control techniques, if thato 18 @ willlngness to bear tho cast nnd allocnle
the necessaty space.
impact of Housahuld Applitnoss and Bullding Equipmant

For purpases of this roport, home applisnces and butiding equipment were di-

vided {nto four bhroad catagories on the baals of tholr noine lovels,
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Tahle 2-16

EXPOSURE OF RUILDING OCCUPANTS TO THE
NOISE OF BUILDING EQUIPMENT

- Typa af Exposure
Building tndirect
Equlpment Location Direct | Through Moechanical Thratgh Wally,
Diktribution System Floprs, sic.
Alr
Conditioning
MER* x X
RAoof Unit x x
Wind Unit N
Abaarption
Machinzs MER ]
Air Comprasor MER [
Ballysty Room x
Buailers MER ]
Boller Fesd
Syitem MER x
Chillars MER x
Condanar: Rcoltop ]
Cooling
Toven Rooftep &
Dehumidilises MER x ]
Dimal Eng, MER
Dittusary Room x
Elwctric
Motors MER X
Elavaion Varles x H X
Escatatan Varinn x x a
Fany MER X ]
Room L3
Furnaces MER x
Gas Turbinn MER ]
Heat Pumm MER x
Humidltiwe MER % X
Miing Boxe
snd Alr
Control Unly Verin L .
Prsumatic
Transpotter
Systom Varios H x
Pumm MER . *
Staam Viires MER 3
Translormers MER X
Unit Vant snd
Unit Hest Aoom A

* Mechanica) Equipmnant Room
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A-weighted sound level
20 20 40 S0 6O 70 B0 80 100 1

0 120 130

Ballast
Fluoimscent Lamp

Fan Calt Uniis

Diffusars, Grillay Regittar
induction Units
Dahumidifiars
Humiditiere

Mixing Boxes,
Testninal Rebeat Unli, wic.
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L. Qulst major oquipment nppllances, characle rlzed iy operuting leveels lower
thun 00 dBA.

2. Qulol equipment nnd smaoll appllunces, charnctorized by noise levels botwean
60 and 70 dBA.

3, Noisy amall appliances, characterized iy nofse lovels betwoen 74 and 80 4DA,

+, Nolsy electric tools, charactorized by nolse levels In eacosz of 80 dliA,

Tablv 2-19 lists the wmonn nolsa levels, In ABA, for such agpliances [k thelr vormal
oparating envirenmoents,
Group i1 Quiat Major Equipment and Appliancel:

Group T contalne thy nolde dources to which people are uxpuscd for the grenlest
longths of tima, such as most bulliling climate-control aquipment, fool-relrigeration
spplisnces, and clothes dryera, In goneral, due to the low lovels of nulso profuced
by equipment and appliances in Group I, effects of exposure are either racullglhlle ay
mild, with no appreciable risk of heirlng dumoge, Undor certan conditions auch
aguipment maoy be onpable of dalaylng the onsuet of kleep of those sulfering secondiry
oxposura. The major effect of expoaure Lo nolse fram Group [oequipmant aml up-
plunces !u.spauch interference, It would be necessary to condus conversations in
the immediate vicinlty of the noisier sourees in Group 1 at somuowhat higher than
normutl volee lovels or by reducing the distineo betwoen Apoakera.

Group Il: Quist Major Equipment ond Srall Applisnces

Moat of the noige sources In Group If are found In many Amerlcan homes, al-

though nat nll of the sourcea ura a8 common 48 those in Group I, Becuusoe Group 11

sources yplonlly vequire aperators, the most comman pattern of expasuke to thaie

noise 18 ona of infrequent and brief tara,
Of the threo major effects by which nolse impnct is guged In thls report,

rolse sources In Group i1 slgalficantly contribule to enly spevuh Iklerforence,
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Table 2-10

NOBE LEVELS OF HOME APPLIANCES AND BUILDING EQUIPMENT
ADJUSTED FOR LOCATION OF EXPOSURE (N dDA)

Level of Lavel of Exposuro*® of
Nolss Saarce Oporator Paople in Cthor
Exposure+ Neoms
Group I: Quiet Major Equipment
and Appllances
Refrigerator 40 a2
Freerer 41 43
Electirio lleator a4 a7
Humidifier 50 43
Floor Fan 51 14
Dehumldifler 6z 45
Window ¥Fan - B4 47
Clothosa Dryer 55 18
Alr Conditloner 55 48
Group T Qulet Equipment and
8mall Appliancaa
Halr Clippor 60 40
Clotlies Washer ] 82
8tove Hood Exhaust Fan 61 53
Electric Toolhbrush 62 42
Watar Closst 62 i
Dishwasher 64 4]
Electrio Caty Opener LT} [:1
Food Mixer [ 57
Halr Drysr [I1:] 51
Fouget il 51
Vacuumn Cleaner 87 o
Eleatric Knlle i 60
Group IN; Noisy Small Appllancos
Electric Knife Sharpenar 10 62
Sowing Machine 70 02
Oral Lavage T2 a2
Focd Blendor 14 )
Elnotrio Shavar 16 52
Electrin lawn Mowsr 76 58
Food Dispossl (Grinder) 76 L]
Group IV; Noluy Electriv Tools
Elocirio Edger nod Trimmer Bl 81
Hedge Clppora 84 B4
Homo Shop Toola 86 76

#Tormed "primary oxposurs"
#¢Tarmed "pocordary exposuyse’
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Hunring-dumpge risk {s nogligible for oporators and for those whe mny experlence
secondary expoaure, and lea) inwrfurence [8 & prollem only for the few peoplo who
exporienco high level sacondury oxposure while uttempting 1o sleep,

U.sr:rs of the appliances in Group I find spaech communientlon during apera-
tlon difficult, Conversatlung generally must be conducted wilth significantly greater
than normal vecal effort or ot shost rungea,  For miny people, temporiry nteeruji-
{lens of conversation during applicable uso of such equipment upd uppllences are
preobably found to be preferible to conductlng conversations under styainoed condiliong,

Annoyance 18 tho most significunt of lhu indlreet consuguences of axposure to
nolse from Growp 1T applinneas, Whila thy oporntor may ba annoyed hy briel
speech intorfarence, people experiencing secondary exposure miy be oqunily, If not
more, annoyed, The annoyance of such peoplo {neluding nelgkhors in multifamily
rosidences and fumily memlers {n other rooma) le conditioned jn part by the in-
irusive nature of the exposure and in part by feellngs croated hy tho Loabllily to
contrel the nolso source,

Group ftf; Nolsy Smail Applances

The distribution and oxposurg paiterng of noiso zources in Group [ contlnue

the trend observed in Groups Tand 1, Bused on owhership data, (L was found thut

Group TIT applisncas aro found in fewer iomes thun are the appllances of preceding

groupa. Exposure to noise from thid group of appliances 18 hrief and I8 sepiratod
by long intervals, Both of these fnctors moderuts the {mpact of the rolutively high
lovel nolte produced by thess appliances.

Henrlng-dumnge risk cannot bo dismissced ns of minor importance for thisg
group of nalse sources, 'Nhllé 1t 18 true that the avarogoe sxposure to nolde yources
of Group I la mewsured In fructions of hours per weok, L I8 I;kuly that cartain

eloments of the public ure exposed to some Group LI source Tor prolongod
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periods of tima. Homo sssmstresses, for example, gould epslly be axposed to neveral '

hours of sowlng machino nolae dally. Althoupgh even this sort of exposury would not
conaiftuto an lnminent hazam! to hearing, It eould nevertheless hasten eventual hear-
Ing damage in tho context of cumulntive expesure from meny sourcos, .

Operators of the appliancea of Group I must eontand with sevare speech inter-
ference. Although ocommunication by shouting may be posalble durtng spplianoe uase,
cperators would probably tand to aveld conversation at theso times, Evon sspendary
exposure to the nolse of Group I applinncos interferes somewhut with ppoech
intalligibllity,

Sleep Interfarence oaused by nolse of drmp 17 eppliancen (s minimal for the
same roadong lhat they nre nogligible for Group Il applionces, Also, ansoyanco is
the majur Indireot effect of noisa exposure for Group ITI, 08 is true for Oroup 11,
The operator may flnd the nolso signature of the appliance unplensant, particularly
il {t containg puro tone components or u highly variehle tamporal distribution of
sound leveln,

Group 1V: Nohy Electric Tools

Group IV gontains the appllances that produce thy highust levals of nolss in the
homa epvironment, [n this category are uhout 4 milllon electrie yard care lools and
12 milllon electrio shop tools.

Heurlng-dsmage risk can bo great If exposurs to the nolse levels pratused by
Croup TV sources i hablal or protenged, Hobhylata engaging In rogular use of
power tools are lkaly to expurience prolonged exposure ut working distancos of
a few feet. Such uge of tools con produce the rish of hearing Impalrment,

8pecch interferenco produced by Group IV sources can bo of auffiolent magni-

tude to proclude verbal communleation in any form othor than shoutlng diroctly Into
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the enr. Even the speach inlcrferonce due fo secondury exposure can be groat enough
®o that conversations muat ko conducted ut high volee levols,
Sleun Lnterferonca from Bosondary expisure to hume shop teola ar electric
yurd care tools 16 a distinot posaibility, and people sttempling to ateap while exper-
ienclng such noise exposura would have considerable diffleulty, Both enneyance il
strasas ure probable byproducts of the nojse from Group TV eguipment, A neighbor's
nolss, mnllculnrly ut lovels as high as those of Group TV Bources, s ranly welcome,
Summary of Effects of Appllance Nolse on Puopls I
‘Tablo 2-20 pummarizea the lmpact of .appllancu nolse on pacple in achclge
terms for the interpretation of figures exprogsed in person-hourd. ‘The tuble ro-
latey person-hours of exposure ditectly ta the nnjor crilerin, I should be em-
phaslzed that theae values of exposure represent puwn.l.lal offacts. For oxample,
funs will ereats condlijona that would medarately interfere with speech Intallig-
ibility for 1.2 billlon person-hours par week, ‘The nctual upeuch‘intaﬂemncb du=

penda cn the fractlon of that Hme peopls attempl to speak while i fun 18 wnning,
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Tablo 2-20

ORDER-OF-MAGNITUDE ESTIMATES OF EXPOSURE TO HOME APPLIANCE AND BUILDING
EQUIPMENT NOISE EXPRESSED IN MILLIONS OF PCRSON-HOURS PER WEEK

Nolse Source

Bpeach ThlexfaTence*

Bleop hterforcnce*

Hearing Danage Risk

Mederate Bavore

Slight Modorato

~ Blight Modernte

Group I; Quiet Major Equipment
and Appliancoa

Fans

Air Corditionsr
Clothes Dryer
Humidifier
Froozar
Hafrigarator

Group TT: Qulet Equipment and
nnd Small Appllances

Flumbing (Fauceta, Tollots)
Distiwnsher

Vacuum Cleauer

Elactric Food Miter
Clothes Wusher

Electric Can Opener
Electric Knife

Group ITI; Noisy Bmall Appllances

Bewlng Machina
Electrio Saver
Food Blender
Eleotric lawn Mower
Food Diaposer

Oroup IV: Nolsy Electric Tools

Home Shop Tools
Electric Yurd Care Tools

1200
242

10

630
161
280
222
216
m

-
erEae
&

&
1.6

SO0 PO d
= 1D £ =

Gl—'?v—o
"

2
.l

cCooooo

[=N-R-N-N-N-N-]

[=N=N-R-NT]
& ta o

1
0,4

*Thass flgurus are not directly interpretable in torma of person-hours of loat sleap or apucch intorforence
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OVERALL ASSESSMENT OF ENVIRONMENTAL IMPACT OF MAJOR NOISE SOURCES

The Impact of nolse has been discussed for eich of the major non=occupationnl
noise source calegorles, These impact nesosements huve bacn developed from varlous
points of view, which aro portinent to the nolee und yse churnctorisilos of eeah apurce
calegory. Together with the presentation of the detulled nolse charucteristics of the
aources and the communlty, they provide the basie data for un assessment of the totul
enviranmental {mpoct of nolsa, This assessment (A mude relrtivo to Intaference
with apeech, community renation, amd nolsae thut may produce pelentind hearing dem-—
ago. The Impact aasesaments are based upon criteria spuclfied elsewhora In this re=
port and the data presentod eurler in this chapter.

Tt should be kept in mind thut the nolse environment 18 primarily a produst of man
end his machines und conslsts of an all-pervasive and nongpecific residunl noise, ta
which Is added both conatant and Intermitient intrualve nolses, The residuol noise
level in urbun residentinl communitios e generally she Integrated result of the neise
from truffic on streets and highways but does vary widely with the type of community,
Intstferericn with Spesch )

Residual nojse levals in suburban pnd rural areas do not appear to interfore
with speach commubichtich at distances compatible with normal wsa of patios and
backyarda. Howaver, mome intorfurence with outdoor speach fa found In urban
realdentinl communities, and considermblo continuous Interference (s found in the
very holsy urbian and downtowh city arens, Thus, the use of wutdoar spaces for
roloxed eonverastion is effoctivaly denled to an vatimated 5 o 10 milllon peopte
who reside In very nolay urhan areas,

Tho backyards, patlos, and baleonies fucing an uvhun (reowsy are aimilarly
rondered usoloss on o contintous banis, oxoept when traffic [a Light In the early

morning hours. Although windowe ave kept closed In many dwelling unite adjacent
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to {reoways to keep out the nolss, tho nolse leve! tnalde the dwalitng may still be
too high for relaxed convoraation. An estimntad 2.6 1o 5 mlilion people living boar
freeways are algnificuntly affeciad by such Intrusive nolse, Probably, another T to
14 million people are affacted to a lessor degres by the noise from traffic on the
86, 600 milwa of major artarial rouda In urban commuritlea.

Conatruction in urban areas |3 characierlzed by n relatively high continuous
intrusive nolse level, plus (ntornittont highor lavol nolse evonts, Tt 18 ostimated
that, during daylight and enrly ovenlng houra, the nhility of 21 million poopla to enjoy
outdoor sonveraution |4 severely impalired, particularly during the higher lovel nolse
evanis. In many of those caaca, tho nhllltj to cotiverso jndoora {a also Impalred. The
tolernnoe of poople to conatruction noise appears to be higher than to other intruding
nolses hocause of the expectation that the constructicn actvity will scon cense,
However, in many lurgor citlos where there appears to bo slmost continuoun con-
Btruction actlvity near aportment dwellings, intolerance of construction nolao may
be expectad to be similar to that of cther forms of nolee (ntrusion,

‘Thus, tho sombination of continuous duytime noise coused by trafflo on elty
streats, majar arierial atrools, und freewsys impaira the utility of the patios,
porches, and yards of npprosimatoly 7 to 15 parcent of the tota) population, while
at any ose time the nolsa from conatruction similarly nffects another 10 porcent,

The noise from many home appliancas and othor equipment makes 1t diffieult
far tho oporator and othara [n the home envivenment to converse ar hear o child's
ory. The nolsler lteme {n this eategory Include power lawnmowers, home shop
tools, food disposera and blonders, sewing machinos, eloctrie shavars, and yaocuum
cloanars, and it {a eatimnted that nt lenst 66 million people operate coe or more of
those devicos, ‘Tegethor with an eatimated 115 million dwelling occupanta, they

experlence a devers reduction in speach {nlelliglbiiity whenaver such devices are used.
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Community Reaction
Compmunity reaction may be expeciod to bogin whan the energy equivitlont lavel of

} an Intruding nolse excesda the roridunl nolse leval. ‘The degree of reaction depends,
as discusased sleewhorw in this roport, primarily on tha amount of the Intrusfon axl,
apcondarlly, on other charucteristics of the nolse ant on ndditional factors auch as
gendcn of the year and attitude of thope exposed. ‘The impact of several forms of
nolae, eventa such ns noise from aireraft overflights, nofse from diessl trucks on tho
highway, und Industrial nolse, 18 bast ovilunled {n terms of community reaction,

The most significant nutional problom. that can be defined in such torms (s alr-
omnft neise, Theve nre, by vonsorvative estlmate, 7.5 million peopte living in areas
where alroraft nolse exceods the levol required Lo generata whiespread compla inta,
Tals ozttmuto naaumos that nll of the poopls nffectad live [n rosidential urban com-
munltles. A more realistlc estimute, Including peoplo who live In quiet und normal
suburbun communlitles and ara ailected by alraruft nolse, 18 15 milllon, Nat only
. does alzaraft holse interfero with TV viewing zned apesch cammunication for most of
the paople exposed, 1t also disturha the steap of many,

Community reaction onn also be expectad from tho uncounted miltions annoyed
by duvices such ns moloreycles, tninieycles, and spartacnrs opurated o 4 noisy
mapner on tosfdeniial streets; dunsbuggles, off~rond motorcyalos, shinlnsuws aml
& snowmohiles operating In the wildormess; power luwamowors, hedye olippers, and
shop tools opurated by o nalghbor on weckond marnings, The number of such nolse
sources 1B rapldly growing, and their impnet 18 spreading,

' A Industrinl noise also vesults in complaints of varyleg degree In communitios
b throughout tha Unir;ud States. Hawaver, it Is diffleull to quantily the numbor of
poaple disturbed becauss the mujority of Industrial noise problems are ronolved at

e u local level, The process of uconmmodation continually oceurs in varlous
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communitles whon new plants are constructed or haw machlnes or operations are
ndded to exining plants, These locul nccommodations are accomplished in many
ways, inoluding dlrect internctlon bolween the plont managament and the community,
lawaulta, enforcement of locnl nolse or zoning oxdinances, and olthor actlona by local
officinls,

Heering Damage Riak ‘

Thoro v o long history of cocupational nolse anesing varlous degrees of hoaring
impalrment (o some of the working populatlon, Tho legal structure for the protection
of workers now oxists through the provisions of the Quoupational Honlth and Safaty
Aot, and nlso the Coal Mine Sefety und Honlth Acl,

Howover, thore nr also many occeadlons whon peoply muy be oxposed o po-
tentially huzardous nolse Ln non-oacupationnl environments. ‘The more signif{leant
of those potentlal hazardous nolra exposures are summarizod in Table 2-21. Thase
data {neluda only these peopla directly affectad by the nolse sources, that (s, oper-
ators and pnseengars rather than bystnnders, Although those who are only accasion-
ally exposed to such nolses will not necessarlly suffor permanent hearing Impairmont,
Irequont exposuro to the nelse from any one or soveral of such sources, or occaslonal
expoaure In comblnation with Induatelal nolsa, will inorcease the rlsk of inourring
such domage. Inzdditien, the prolifarntion and uso of such nolse sourcos further
Incrense the risk of hearing mpulrment {or o substantial percentage of the genaral
population.

Summary af Ausessmant

This dats shows that approximately 22 ta 44 miilion people have loat purt of the
utility of their dwellings and yards to nolse [rom traffle and nirceaft on n continu-
ous bndis, and another 21 mlllion ut any one time nre similatly affected by nolse

from construction aptivity., Further, many people are exposed to potentianlly



Table 2-2L

APPROXIMATE NUMBER OF OPERATORS OR PASSENGERY
I¥ NON-OCCUPATIONA L SITUATIRN S EXPOSED
TO POTENTIALLY®* HAZANIDOUS NOISE FItOM
VARIOUS SIGNIFICANT SOURCES

Source

Nelde Lavel (n dBA

Approximale Number
of Peaple Exposed

Averngo** | Maximum (In Milllong)+se

Snowmoblloa 108 112 1.60
Chain Saws 100 LD 2,50
Motoroyclen % 110 3,00
Motorboais {over 45 IIP) 15 105 A, 80
Light Utility Hellcoptors ™ 100 0.05
Goneral Avintion Aireraflt 80 104 @30
Commereial Propoller Alreraft 85 108 5.00
Internal Combuatlon Lownmowera

amnd othor Nolsy Lawn Care

Equipment a7 HE 23,00
Trucks (Personal Use) BS 100 5,00
lioma fhop Toold B5 a8 13.00
Highway Buges a2 00 2,00
Subways BO o 18

*Although averago use of nny any of theso dovices by itsalf may not produce
parmanont hearing impalrment, expesuro to this noise In comblnation, ar
togethor with occupationul nolse will Inorense the risk of fneurring pormu-

nent bearing Impalrmont,

**Avarage reflers to the average nokée level for devices of varlous manuficture

und model type,

+**Single-avent exposures. Many inflviduals may recelve multiple exposures,
Foaroxample an individuil may bo oxpoaed during the week Lo nolaw from

any or all of the sbove aourcen,
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haznrdeu s nolde when uperating nolsy devices, Although the mumbor exposud to po-
tentiully hazardous nolea cannot be accuraisly nagessed {sinco the people reforred
to In Table 2-23 avo nat additlye), n totsl of 40 milllen people might he rensonable,
‘Thus, not tnoluding the contribution of appllances, noiss appears to affact at
lenst 80 mLllion people, or 40 percent of the populntion, Roughly ono-half of the
toto] impaet of nolss represents o potentlal health hozord {in tarms of hearing Im-
palrment potontisl alons), and the remalning hall repressnis in Infringsment on the
ubility to converse in the home, Such impaot estlmates slearly shaw the need to re-
duce the numiber of devices that omit patentially huzardous nolse levels and ta reduse

the mtdoor noiees thot jnterfore with the qanlity of life,
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CHAPTER 3
CONTROL TECHNOLOGY AND ESTIMATES FOR THE FUTLRE *

This chapler summarizes the nolse redictlon offorts of induatry and the nolse ra-
duction potontial for the various seurces digcussed in Chapler 2, The mat, current,
and plannod offorts of industry have been determined for the purposo of this report by
communlcation with represantativa companioa and Induatrial a‘ﬁsnclunnnu. This chap-
ter is Inlended to give insight inte the indusity situatlon with respect to noiwe cantrol
and ahould not be conalderad to raprogant earefully drawn induatry positlons, ** The
nolae reduotion potentinl has been catimated for most of the sources baaed on exisling
exparimontal data, when avallable, and upon J;ppllcatlun of known technology to sourcaes
for which no nofae nunt}'ol exporlmentnl datn exiata,

The noine of many of the sources has boon extrapolatad to tha year 2000, both
with and without additional nolse contrnl, :Althnugh such extrapolationa are conjec-
tural, they do provide n uacful framewerk for establishing today's nolae conirol

prioritien,

*  This chapter ie based upon malerinl prepared by the Staif EPA Offica of Noise
Abatement and Control as a vesult of tzatimony recelved during public hoarings
and on datn coptalned in EPA Technleal Iformation Documoents NTIDACO, 1,
"Noise from Construation Equipment and Operationa, Bullding Equipment, and
Home Appliances” (EPA contract 88-04-0047, Bolt, Boranek and Newmun);
NTIDA0O0, 2 "Nolise from Industrial Planta" {(EPA contract 68~04-0044, L, B,
Goodiriand Associatoa); NTDI00,13, "Tranaporiation Nolse and Nolse {rom
Equipment Powered by Internul Combunilon Engines" (EPA contract 08-04-0048,
Wyle Laboratories); and NTID 300,14, "The Econemic Impact of Noise," pro-
pqru:nu.ndsr Interagency ugreament batweon EI'A and the National Bareaw of
Btandarda,

#* Such statementa, containing dotafled technlcal data, are containoed in the truns-
cripta of the varioun EPA hearings on nolsa,
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TRANSPORTATION INDUSTRY PROGRAMS
Tha significance of notse from tho transportation systom e Tecegilzed In varylng

degroes by many segmanta of tho transportation indestry, ‘This awareness is reflected
in the degreo nf‘el’fnrt axpended by the industry toward nolae reduction, This discua-
#lon considors the general sature of ench Indusiry as it relates {o effecting nolse
reduction programs, reviewa the rostlts of such programs, and presonts estimates

of the nofee reduction that could be achieved through ndditional effori—both by induslry

and the cognlzant government agencies,

Commercial Alrcratt

The n:.muualva nelse resulting from Jet alrcraft operations ia perhaps the most

'wldnly rccognizéd and acied upon noisa problom, .

The airpart nolea problem oviginated in the late 1950'4 with the lntreduetlon of
jet ajreraft, which ware much noisier than tho propeller alrernfl they replaced, and
wns compounded by the posl~war coratruction of homes on vucant land around alrporta,
The problem grew to major proportlons with the rapld growth of the commoreinl fleet
and sproad to mora nlrpbrls with the introduction of commerelnl alr oporations to
smaller cltles nnd towns, Duaplts concerted efforts in resenrch nnd dovelopmunt of
quieter eagines by the industry, signillcant progress wus slow untll spurred by fedaral
regulation,

The negatlve publie reaction to commureial aleeraft nolae lod to the adoption of
a federal rogulation limiting the nolda emisalon of new uirplanes, This nolae reguln-
tion, Foderal Aviation Regulation Part (FAR) 36~Nolae Slundarda: Alreraft Type .
Cartifieation—lbuecams eﬂ'euuvé in Deoember of 1089, The limits In this regulation
npply primarily to subsonic aircralt of now deslyn having gross tkeoff welghts ox-

oeading 756,000 pounds,
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The majority of alreraft In the preaent {leet oxceed the FAR-36 nolga Umits by 5
to 15 EPNdG, Thus, new alreruft certified wnder FAR-38, such as the three-sngined
widebody and Jater madol four+-engined widebody alreraft, will be substantlally quister
than aireraft In the preaent fleet, The reduction of nolae o the FAR-1A Limita coutd
aigmificantly aid in the solution of today's airport polse prablem,

However, further nolsa roduction is required to Accomplish an economically
balancod and publicly aatlafying solution ct the mna jorlty of affested airparta and to
aceommodie the anticipated fulure growth of the flect, To davelop tho technology far
nofase reducilon, the federal government has supporied werious regearch and devolop-
ment progwmios, The ourrent funding lovet i;y hoth govornment and Endustry on jet
engino nofen alone now exceeda $37 milllon zanually, Ono result of fedoral nnd dndua-
try sponaored research and devolopment during the 1060's Iy demonstrated In the nolao
chaructarisiics of the new DC~10 alrpraft, which lu quicter than the limits Imposed by
FAR-38 and mych quieter than the other sircralt in the current flawt,

Noise Reduction Programs for Jat Alrcralt *

The desigh featuren rosponsible for the noise reduction [n hew slrerult aTe naso-
clated with Improvements in engine bypass ratio und fan doslgm with new deslgng for
Inlet and diacharging ducia of the now engines, Naiss reductlon technalogy hag alse
been Rocelernied through aevaral research and dovelopmont progrums almed at
utilizing exlaling turbofan etiglnes that ate modified with a nolee reductlon rotrofit
packinge, Anexample of such on effort ia the NABA Acoustically Linad Nacelle
Program, which has demonstrated the foasibility of slgnificantly reducing engine
neiae on approach and of raderately reducing takeolf and aidoline nolse, A current

*  For detalls on eeanomics and technologieal problama asgociatad with jat engina
nofae, seo the transeript of the EPA hearings held in Washington, D. C,
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FAA spansored program la oxpested to produce hardwara that can bo earilficated by
the ond of 3972, Tho existenco of such hardwaro muy estsblish retroflt as a vinble
mathed for reduoing rirport nolas, to be conaldered 28 nn slternative to alrermft re-
placemont,

Anather NABA program, due to bo comploted 1= 1973, 1a the Quiel Enginoe Pro-

* grmm almed at demonstrating tho feaalbility of dasigning a new turbofan engins wilh

takea!f and approach lavels signiflcantly lower than uny achlaved to dale, This pro-
gram, together with the new FAA Core Engine Noiso Reduction Program and othera
aroc the farerunnera of the tolnl resoareh and development affert required (o reduce
nolse of future alrerall to aceeptable Iuvols.‘

A porallel and supplemental approach to engine nolso roduction in airport com-
munitics {8 tho alterntion of flight procodures during takeoll and dnnding, Bignificant
notse reductlons have been domonstrated with most commorelal pireralt currently
in operation by using power cutback procodures {f,e,, reducing englne thruat aftor
the initinl takeofl climb), To reduce nolse Lmpact during approach, o twa-sogment
landing proocodure hns beaen propoged, Thls procedure consists of an injta} glldo
slope terminated prior to landing In the standard 3-dogree glide alops, Nolas reduc~
tions comparabloe to thoge achioved by the power cutback kave boen achieved with thin
progeduro, Althouph tho feaaibility of the steep approach mothed, En torms of opera~
tlnnni snfoty, haa not beon verifled for all types of alreralt, it is already belng usad
by at least oy major airline, whon opernting under viguul flight conditions,

.ﬂn;oixe Reduction Potential for Jet Aircralt '

Tha nolse reduction achlowviblo by means of eurrent and potentially availahle
technology, starting wlth the lechnology demonstrated {n the DC-10 englnes and those
of tha fedorally fundod rescarch programa, ls summarized in ‘Table 3-1, The nolse
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tevola avo apecified in terma of the FAR-30 takaol! menaurament locatlona, Tho
table indicates, for example, thal o nolse reduction of 10 to 18 EPNAB belaw thy lovels
gonaeratud by the DC~10 alreraft should eventually be poasible for that sive alroraft.

Tabla 3-1

ESTIMATED AIRCRAFT NOWE REDUCTION POTENTIAL

Noise Roduction

EBNGB re DC-10 EPNdD
DC-10 Technology . 0 100
Quiat Engine Deaign Goal* ' B 1]
Future Qulot Engine 10 to 16 H5 1o 90

*Nooent that rosulla indicate the engine La fuieter than the design

goal,

Ta place this nolse reduction potontial in proper pardpective, it 1s conetrustiva to
consider the growth of nojse Impact during the last decade due to commerclul aireratt
operutions and to project future irends on the basis of current and potentinl rolse ro-
duction technology. Flgure 3-1 shows the mnge of projecied impast aren depending

on the spplication of nolse reduction technology to the current commerclal alreraft

Neet, The following significant factora are flluatrated by this figure;

# Maintaining the current airertft noise levals would vesult in an inereasn in

impactad nren to 187 percent of tha 1970 figure by the year 2000, dup to

incresses in air trufflc,

s  Ratrofil of exiating aireraft nocesgary to epsure complianco with FAR-36
would result in a slgnificant decrease in lmpact area n the 1076-1087 time

period. This aasumes availability of on effective and economical rotrofit

package,
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Figure 3-1, Nolsa-Impactod Areps (NEF-30 or Highor) as
Functien of Jot Engine Nolse Reduotion Gonla
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# A reduction {n nireraft noisc lavels correaponling to FAR-30 and nssuming
a fyrther 10-EPNID nolae reduction due to advancen in technology wauld
reault, by the year 2000, in an 83~percent reduotlon tn impact nren below
tha 1970 value,

In summary, significant reductiona In the noise impact of commerclal airerafi
ara technically acklovabla (n spite of projected (hereases in alr traflio, However,
the ultimate reduction goals can be offected only by a continulng commitment of ra-
sources by industry and the fedoral gnvernment to achleve the required advance in
technology, This may well include changos in operatlonal procedures that would cost
little or nathing, provided saloty is not comx.:romlaod. It may alao involve changes

in land une requirements, rohlng regulations, and almilar restrictions,

VISTOL Aviation

STOL Aircraft
Tho sntielpated development of lnrge STOL commercial alreralt durlng the naxt

decade will oreate now demands for notso abalament technology, In addition ko opor-
atlng out of large commercia] uirports, thgm alreraft will operate out of shart field
goneral aviatioh olrports that had not previously crested an adverse nolae tmpaot on
the surrounding communitics,

New STOL airoraft ave oxpectad to be subject to new noise certification regulations
doveloped mpecifically for this type of ajreraft, A dealgn cbjeclive of 85 EPNR at oo
fost for STOL aiveralt has beon tentatively solacted. llowever, ho regulatory Ilmits
havo been establishod to date,

Duslgn of vehicles and propulsion systems meeting this goal is bolng approached
by Intenaive ressnrch and develapmant of aultable proputsion and JfL concopts thot
may be oxamined with reapect fo potentinl jet noiso technology, Although the BTOL
Indesiry can take advantage of nolse reducilon technology previously discussed in
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torms of commarcial jot aviatlon, 1t must overceme now probilems assocluted with
ita unlque propulaion requirements,
VTOL Aircralt (Helicopter)

The VI'OL industry 18 primarily gearved to milltary hollcopter requirements,
which account lor approximntely 80 percent of the moroe than 20,000 vehicles produced
prior to Janunry 1970, The vulnerability to enamy actlon of military helicopters has
been closely correlated to thelr excenslve nolse signnture, which allown early detootion
and conaequent retalintory enemy renction, The induatry hag therelore bewn engnged
in research and development programs apucifically aimed at reducing hellcopter noisa,
UHowovor, thers ;u'a no rogulntions Umiting iha nolas of hollcoptors for civi] uso; thus,
there is little motivaton for transferring ﬁlﬂﬁ helleopter noisa nbatement tochnelogy
into the civil aector, The major sources of holicoplor nolae that have heon, or can be,
roducad are summarized in Figare 3-2,

With tha increasing use of helicoptera within the urban sorvice syatom, community
reactlon to the nolse intrusion will continun to tncrezse, It has boen demonstrmted that
substantin! nolss supproasion can be provided for current helicopler deslgna and, thers-
fars, it {s practical to consider that the hellcopter ctn eventually becoms commtible
with communiiy uanga, In tho long run, this result can bo achieved anly by Incorpor-
ating ndequnte nolso reduction methodology into vehlcles produced for tho urban user,
Howaver, application of avallable nolse cantrol tachnotogy to currently markated light
platon~powered helicopters can ha fostered by regulatory nction, In addition, consumer
groupa {such an large oity governments nnd leagues of cltios) might precipitate the
availability of quister civil helicoplors by exercising tholr purchnslng power. Tho
potential for future hellcopter nolse reducdon 1s summarized in Table 3-3.
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Table 3-2
ESTIMATED NOISE REDUCTION POTENTIAL FOR HELICOPTERS

Nolse Reduction, dB¥

lioavy Mght and Light Plstan-
Timo Perlod Tranaport “Turbine-Powared| ., Fovered
Tolleapters lolicoptors Helicoptors

Patentlal by 1975 .
Utilizing Available :
DProduction Methods 1] 5 10

Potentinl by 1985
Uit zing Current
Industry Tronds 10 16 10

Poientinl by 1980 to 1085
Utilizing Demonatrated
or Advancetl Tochnology 10 17 20

*Nolse roductlon relative to lypleal current notse lovels tn dBA at 1000 feet,

General Aviation Aircraft :
The majority of general avintion aireraft ara owned by private individuala and are

used for pargongl and reoreational flying, ‘Therolora, the general aviatlon alreralt

tndustry doals predominantly with a consumer market atmiinr to that for autemoliles

or motoreyclea, Conaoquently, tha explolintion of tochnologtes that boar only Indi-

rootly on product desirability, such us oxtorlor noioe reduction, ia ralegnted to n

sacondary lavel of importance, Ilowever, the atttude of & vast majorlty of thoae

affocted by generul nvintion nolse 1a guch that thig approach is not conaldered accept~

able,
At preaent, gdneral aviation airoraft are not n major gourca of community nose,

although internal nolea in many typea ls of (mporinnce with respect to hearlng damsgo,
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Approximately one-half of the nirerafi operate near hub airports, where their nolso
characteriatics, excopt for the exscutive jeta, are masked by the much nojster com-
morcial aireraft, The remainder of the alroraft are distributod over more than 11,000
airporis within the U8, Thus, the genera| aviation indusiry has not, until recently,
cofiaidered alreralt nolae Ln termd of the nonparticipant environment, Furthermore,
there are no nolse regulntions for the majority of theae alreralt, which aro below the
75,000-pound minimum gross welght conaidored by FAR-36,

‘The generzl avintion flept kne grown rupidly during the laat 156 yenra apd will con-
linue to grow at an acceleratsd rats untll at'least 1986, Moro important, from & nolse
standpaint, fa the growing proportion of lnrg.er and more powerful multlengined pislon,
turboprop, and turbojet alrcradt (n the projectod flopt, Because of this changing mix,
the lyplical genernl nviation alreraft could become nolsler In tha future. This fctor,
in addition to the inoreasa in the mumber of atreraft operntions, will lead (o an increns~
ing potential for the production of comminity nolsa intruslons,

Noige Raduction Programs

Raduction of intarior cabiln nolsn lnva;s {a presontly 2 much higher priority liom
for the geheral aviatlon industry than la reduclng exterior levels, Soma Improvement
han been achleved by reducing nolse from tho engine and propellor and by Increasing
tranamiseion Joan through the cabin walls, The genarsl avialon Industry's plans for
furthor reduction fndicais that Interior nolse Jevela of about 75 dAA are possible
within the next 10 years, Buch anaccompllahment would essentiolly sliminale any
potential haznrd of hearing loas and would result in eabln nolsn lavels commmhh‘s o
the interior noise lavels of an avetage automobile at highwny apeeds, The genoral
aviatton fndustly hos rocently bogun to usa quioter lurbolan englnes (or buatnesa jot
niroraft instead of the nolsier purs turbojeta. This quieter angine can prbvide o
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pubsinntinl voduetion in external noise, with equal or Improvod ajreralt performanco,
However, an equivalant nolse reduction throughout the business jot floel 18 required
to significantly reduce the nolse Impact of these aireralt,

DPropeller and ongino manufacturors have boon engaged in the develupment of qulet
conoepts for military and ¥/STOL commercial applicationy, gnd some of the results
have fed back to the general avintion tndustry. For exampla, eurrent sireraft models
generally huve threa-hlace propallers mther than the old two-blade propellera, with
u reaulting nofse vetuctfon of 3 to 6 dBA. IHowever, in the absonor of dofinlle goals
{much a8 could ba eatablshed by regulation), much of the notae reduction technelogy
will not be syalemaucu-lly applied. .

Noise Reduciion Potential

A atgnificant roduction In mngine/exhoust nelse for propeiter aireralt e achlovable
with eurrant technelogy, anda 10-dB rudunucn' of propellor nolse ia foasille In the
next i years, Itappears ihala maximum nolge level objective in the runge of 64 to
73 dBA at 1000 {oot for new gonoral aviation propellor aircraft ia achiovable in the
1340 ime paried. Similarly, noise levels of businesa jot aircraft could ba reduced to
nearly theao lovels If the tuq}molng‘y davaloped for commoereial jots wore applied to
the smaller busineas jot engines,

Tho achievament of these reduced exterior nolse lovols Ln genornl aviation ale-
ai‘nft will undoubtedly require regulatory oetion by the government, since the operuior
of this category of tranaporiation cannot be oxpectod lo apply pressure on the manu-
Maotgrer, Similarly, regulation would cnsure the nehlevement of intornal nolse levals
thot are not polentially hazardous to hoaring,

Highwey Vehicles
Tho highway vehicle industry is strongly commlisted to the dovelopment of vehlclea

Intended for specifie segmunts of the consumer publie, Each vehlcle model {8
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manufacturad with a particular performance goul or overall Image in mind, ‘This
image ranges from o luxury vehlele, wharoin a qulet ear is desired hy the consumet,
to & compstition type vehiclo that gonerlly exhibita the higheat legal nolse level,

In its infancy, the automotive indestry found it necessary to oquip Ita engines with
mulflors becauso the nolse of the horseicaa carringe {rightened horaos on the road.
Ciliea and towns began to require mufflers on cars in the 192¢'a, and the automobily
muffler has improved aignificantly since then,

Trucha, utility and maintenznce vehicles, and buaes are genomlly manufnctured
to individual custamar spocifications that pl.nice majar emphasis on performance,
operating oconomy, and inltnl cost. ’l‘ruck. noelse ld often miatakonly assoclutod wilh
belier economy und more power, ‘Thus, there hog bean little purchzser prosaure to
raduoe truck noise, although individual citles and towns have begut to demand quieler
malntenancs vehicles pnd buses, H;:wavor. in tho latr 1050's renlization of polontial
legislation to curtail truck nolaw lod the industry to adopt a voluntary maximum ox-
terlor notan lovel standard,

The manufacturer's commitment to nojss reduclion Is twofold: (1) a program of

resrarch and deval t to antiafy e requitemonta for a quied car, for the

passengora, and (2) an attempt to rlneel oxiating legislation on exterior nolee levols,
Thia leglulation sseentially takes the form of a short term nolse requirement, These
commitments are greatly complicatod bocause tho vehicle manufaclurers faca n
number of differing nolso laws, measurement atandarda, and time deadlines through-
out tho country for various nolme limits on highwny vohicles, DBecause of tha time
constraints contained in some of tha laws, industry hus {roquently been required to
axploit the so called "band-aid' type of problem solullon, without having adequate

time to incorporate the new requirements Into & basic redesign.
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Incorporation uf approprinte noise raduction tochiiques into the design of highwny
vahiclog proceeds slowly for s humber of rensons, foromost of which ia that the manu-
facturara are dealing with production units having a Iend iime of 3 to 6 yonra. Any
refinement going into new v.ehluhu requires modification that must be proven compatible
with al] deaign and production constrrints,

Thera Is potantal for the reduction of noise naaocinted with highwiy transportation
through conaideration of noise impact in route solection and by the usc in certaln in~
stances of vurious types of noise harriers. Such barriors oan cost from $50,000
to well over $100, 000 per mlile, dopending on type of construction, and whothar or
nat they were included In the original highway dosign. Simitarly, enginoering
confrole, such ag use of depregaed roadwnys and pravialon of sound {nsulation
on hulldingn adjacent to heavy tralflc offer poaaibillties of minlmizing nolae impact,
Such meaaures may be even more sffectivo as mource control is applied,

Noire Reduction Progmms

Pagsenger Cara, A great deal of nofae reduclion la currently Incorporated into
the mnjority of maessnger vehiclea, Much of this nolse reduction ia directed af re~
duelng interior nolae levels, und aucceaurﬁl efforta often hava been rewarded by
lroreaned aales,

‘The extertor notac lovels of passenger cors, mensured under varioun normal
opumtlng_nondiﬂnna alung freeways, clty streeta, and turai ronda, show that the nolsn
ol Ika nowost vehioles 1a leaa than that of older vohiclea, In statiatical studies con-
ducted on highway vobicle nolse, the nverage noiss lovel of vehicles in the category
1969 and newer” wna found fo bg approximately 2 to 3 dB less than that of older
vahlclos, .

According to toatimony given a the Sun Franclaeo, Chieago, and Washingtan,

D, C, nofse hearings, the majority of passenger ears bullt in the U.8, since 1889
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meet predent Callfornia nolse requirementa, According to industry estimates,
meetlng future Californla reguintlons will increase new car prices by npprox-
imntely $30 to $50 per vehlole,

Trucks, Adequate silencing treatment on new vehicles under maximum nolse out-
put conditions provides a gubatantinl overnll exhaust nolso reduction, ylelding overall
vehicle nolse levels in tha 85 to 80 dBA range, However, the nvarage heavy diugol
truck will probably run over 500,000 mitoa in ite 1ifetime, Over this time porod,
many of the componenta will be replaced ellhar dus to wear or Lo modification for
individual oparalor needs. Consequently, tho nolae outpul of muny heavy trucks may
increase significantly from thelr original condltion, negating nolao reduction fealures
incorporated Into the original vehicle, mrticularly if muffler and tire replicements
do hol provide nolse performance equal to that of the original equipment,

Cosis assoclated with reduclng truck nofse are difficult to estimate, becauso of
tha variety of nolse sources nssocinted with each type of vehicle, Engine ;:omlnnunta.

auch ns fans, geara, and tranamiss! nn:! ] ies, as well as the engine itaslf,
are major nolse sources, One englne munufacturar has eatimated that there would be
an Increans in coat of $1,500 in the $5,000 bane price of o 250 hp diagel englne o
provide a 10 dBA noise reduction, Several truck manufacturors have estimated that
conta 1o meat the 1873 Californin law requiremants range from $20 to $126 per vohicto
and to mest lnter roquiroments thora may be na much aa a 15 porcent Inereasa in
cozla, assuming all tachnical problems are resolved, It should be noted that in the
nbaocnce of nntionz] atnndards, major munufacturers are using the Caltfornin law aa
n deaign buaia,

Busos, The princlpal emphasia in nolse reduction for buses has bacn to suttsfy
the dealra for mory panasenger comfort, Liftle omphasls has been placed on extarnal
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- wiao, and pmu"umly thera are no unliorm criteria for axternal nolan for buses other

than recummandt;d levuhI: establishad by the Soclety of Automotive Englnoers (SAE
Ja68), o
Utility and Maintonancs Vehicles, Utility and mointenanea vehicles differ from
othap similar highway vehicles only in thelr usage pattorns aad functions, They are
mast often oporated at lew road speeds and at medium to high angine apecds, Thore- -
fora, thege vohicleg, partlculrrly the diesel powarad units, gonerally produce high
nolay levels, event nt low highway speads, The engine for such vehicles is nornally
mulfled, but nolse aseooiated with the performance of auxiliary functions ia seldom
conaidercd, Omb notable excoption ia tho nx'perimunml qulet refuas truck developed
by a major U.8, suta munufpeturer for the Clly of Now York,
Noise Reduction Potantial

Pigure 3-3 illustraten tho progent ranges of noise levala for highway vehicles
under both muximurs nolan conditions and highwey crulse conditlona. Also surama-
rlzed {n this flgure are nolse reduction guales deemed achiovable with current tach-~
nology in the near fulure for axisting vehlola concepts and long term goals that could
hes met as 6 result of furthor rescurch and development efforiy, Theaa gorls are
baaed on an extenslva znolyais of the subsources of vehicle nolse and nesume continuing
advnlncomcnl in the applicable nolse reductlon technology, For moat vebloles, reduc-
tlon of tire noiae la tho major technical chullenge, excopt for the simple elimination
of exceodingly noisy truck lire rotread pattorns. At low speods, further reduction
may require a chango from the conventional rociprocating engina for propulsive power
ta now devicea auch as gua mrﬁMQu or electric driva,
Rocreation Vahicin

Tho annoyance caused by nolae from outboard rﬁnlaru was recognized by Industry

long before any logislative bodies began to act lo contrel 1ts elloct, Motivated by
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piblle pressure, manufacturera begnn experlmenting (n the late 1020's with undorwaler
exhaust gyslema to reduce the nefse oulput of outboard motora, Tholr success ln the
Iate 19410's wag one of the factors leading lo a dramatie growth in the markel for mator-
hoats. 'The eurvent authuard probably represents the quiotest application of a twa-
stroke engine for lis powsr output on the market todny,

Snowmablles are relative newcotners on the lolsute vehicle scene, Introduced In
1958 aa a low-powsrod, Hghtwelght ulidity anow vohtelo, the anowmoblle has evolved
Into & more refined, high performance, ult-pl;rpoun roerention vehicle, Tho inereasad
popularity of this vehicle has beent aceompnied by an avergrawing number of com-
plaints ahout lta nolso. Tho primary souroe of this nolss is o poarly mufflad exhrust
syslem uaually resulling from attempta by the usor to gnin more engine power hy
reducing engine mulfling, Nower model snowmoabliles genernto lower natse levels than
enrlier models, with measured nolae lovels of 1871 mndcls!ﬂ generally ‘.I'ﬂl.ﬂ;'h'lg from 186
to 23 dB balow levels of the oarly models, This [y o slgnificant accomplishment, par-
tioularly since there were na effective snowmoblle nolde regulations in effect prior to
June 30, 2870, }

Maotorcyclea also have o long history In the lelsure fleld, Due to tho deslgn con-
stralnis of lightweight conatruction nnd maxdmum power output, motareycles have
contlnually produced excoasive nolge, Tha averge matorcycle vidoer frequently asao-
clates nolae with pewsr nnd generally foela that high nolwe levels fit the motoreycle
[mage, The major manufncturers have anly recuntly taken stepa to try lo change
these bellofa., All current metorcycles now intended for hlghwu_',; ugo are hullt to com-
ply with Californla state nolae regulations, In addition, moat major manufacturera,
under the guldanco of the Molorcyelo Induatey Council, have ngreed to place mufflers
on all thoir olf-road matoreyoles to limit thelr nolse output. Tho industry Is currently

in the process of irylng to convinco the consumer that noloe does nol nocessarlly mean
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pewar and that & reduction of the nolae prohlem {g necessary ta the contlnuing enjoy-
mont of motoreyeling as a widegprend reerouational activity,

Noise fleduction Programs

The groas nolse raductions of mest current rocreation vehiclos have been accom-

plished through exhaust syatem treat " Engine ahialding and [solation have also
been devaloped to u high dogreo on outboard motors, and this technalogy Is grudually
heing applled to snowmabiles, Excluding moloreycles and aomo snowmabllos, the
induatry, as a wholo, has noarly roached tho stage In which exhaust treatment has
been fully explolted, leaving furthor reduction efforts to ho nlmc'q townrd intnko
sllencing and engine nolse 1teoll, Far motorcycles, most of the j:urmnl nolse redue-
tlon has beon achievad en the angine exbaust; hawever, dealgn constrainty on pack- l
aging exhauat syatoms af aufflelent size have yel to be avercomo, Further repcarch
& required In this area, I

Potential Noise Reduction . /

Tha current range of nolae levels and tho futuré noise veduction geals for reore-
atlon vehicles are summarizod in Figure 3‘_1-4. Short lerm goals nre conajdored
achlovabile with current technology, The feanlbility of long lerm goals §s bared on an
nnlysis of contributing nolee sources and the cantinuing advancement af tho appklea=
ble noldo reduction techralogy,

For pleasure borta, motorcycles, and snowmabilas, the exhaust is the principal
nolao gouree, The Hghtwelght deslio of motoroyoles and snowmelllos frequently doca
not allow for adequate exhaust ireatment or Intake allencer rlacement, and further
developmont of exhaust mufflers will be necodsary to achiave a sulptantinl deerense
boyand the beat mutfter technology currently avallahle, The practice of dellhoratoly

disabling or complotely removing exhaust muifiers must, of course, be tolally dia~

cournged,
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Far boats, a reduction in the tranamisston of noiso threugh ongine oncloaures for
inboard engines ean be accomplished by application of the advanced atate of teoustlo
enclosure design, Outboard engines pose n mero diffleult problom due to design con-
straimg that employ high powsr-to~welght ratios,

Substantial reduction in engine nolas for rocreation vohicles heyond that availablo
with eurrent technology muat reault from Intersal englne rodesign programs and
modification ta the Intnke and axhauat systema. Effort ahould also he mado to reduce
nolso exposure levela for the vehlcle oporater and pasuenger,

Rail §v|taml .

’l'hn_ incorporation of nolse limiting ruqtilromenw in the spocificalions fer noew
rail vehleles hna only recontly caused industry (o {nitiate nelae abatemant programs.
Thetelora, the mojority of vehicles In operation today have nat been aflected by
such programs,

The develapment of apecifications for rapld tranalt vehiclos lu complicated by
tho divialon of responaibilities between the cognlzant trunsit nuthority and the mam~
facturer, For examplo, o typlesl present-day spucliication does not include the nolsu
produced by the wheol/ratl Internction, which in most cnses 1s the major contributlon
to the overall nelav lovel, nor doos 1t take intn acceount the effect of nolse reverher-
ation in tunnels upon the Interlor nolaa lavela In the vehicles. This moeans that the
tranall authority and the manufacturor muy be required to puraue paparate nolgo
reductlon programs to solve n commeon problem,

Noise ﬂmﬂacyan Programs

Rafirends, Tho impaet of wheela on tha Jointa of sectionnl rails can be reduced

5 B or groater by tho use of continuous welded rail.  Far intereity pagsenger sya-

tama, section] trucka axre frequently replaeed by wolded raila whon the oldor rails
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woar aut, Other techniques for reduclng wheel/rall nolse have {ncluded grinding the
rails to oliminaie surfnce irregularities and lubrleating tha wheols,

Nolae nbatoment programa conducted by the raflrond Industry lave concentrated
mainly on the modern, high speed, Intereity trains such ng the Matroliner and the
TurbeTruin, Tho nolse lovels in theyo multiple-unit trains have been kopt falrly low
by caprofally conaidering nolee contral datails in the doalgn. Due to thelr more sub-
siantinl body structure and because they normally travel at lower spaedy, locemoltlve-
hauted paesenger cara have ainflar or lower nolse levels,

A amall number of programs cencermed with wayside nolse from railroad egulp-
mant are in progress, Thess programs are concerned with the nolsa from dlugel=
sloctric locomotives, Tho Introduction of mare elocirio locomotives would roduce
the nolse impact from the propulsion ayatom and would eliminato the typleal pulanting
sound of the diesel-electric lo which many pdaple objuct,

Nofge tantral haa gonerally not been a conalderntion, osher Lhan in the interior
of the cab, in dicaol-otoctric locomotivos, The oxhausl system hus no muffler, and
alnco this jg the major source of nolac, it Is possihle that mulflers could be designed
to reduce tho ovorall sound level, In additlon, mora substantial or modifled casing
around the diesel ungine, togethor with the ncousenlly abgorbent materinl, may by
offoative In reducing the nolee from this scurce,

Rnil Trensit Syatems, A number of nolae nbatoment programs bavo buen con-
ducted by both equipment manufacturera and translt suthoritios, “Iho work that haa
beon done to date {n connection with Tull tronait aystems hay ghown that considerable
noise redyclion can be achioved with currant technology. Somoe syatoms aro nolsy
hocauao of poor wheel and mil muintenance, Iack of nir-conditioning vquipment in
cars, and Inck of acoustic nbaorption In tho subwitys, Nearly all new cars are now

air conditioned, allowing the windows 1o be pormanently sealed, resulting Ina 10-dBA
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reduction from tho 90 o 9 dBA lavels that exlat in the nolsier vehiclea, It hna also
hoen shown In the Torenio system that a further reduction can le attained by the use
of absorptive material on tunnel wills, and by proper nttontlon to acoustics in the

design of statinne,

Tha most slgniflcant reduction in exterior and interior nolse lovels can be made

in oxlating systomas by caveful maintenanco of the wheals ond mils, A sumnary
of tha nolae reduction that la poasible uelng current tachnology fram reluted indus-
tries la shown (n Teble 3-1.

Noise Rodurtion Patential

The railroad and transit authorilies, Logether with the manufecturers of rail

equiy t,areb ingincreaalngly aware of the nn‘lue probloms unsociated with
ril aystema 'nnd are planningn numbor of programs for nolse rudu'cllon. In
most cuaes, however, tho programa are not defined in terme of final objectlves,
1wt more to determine what reductiona can be achieved uslng current tochnology.
The following programs are umong those planned,
Rullyonds
& A study of the nolsu charactoristica of dissol-elecirle locomotives with n
view toward eventual nolse reduction, .
®  Animpraved Buspenafon syatom for the TurboTrain that, it {s eatimated,
may reduce Interlor nolse levels from 74 dBA to 80 or 65 dBA, Iueto the
nolge from the alr-condltionlng system, the nolse reduction ebtalned may
be leas than this, The final levels may be In the range of 68 to 70 dBA,
depending on the posltion in the ear, unless the air-condltioning equipment
nolse (s reduced,
#  The replacement of old track by welded track, Only ahout 3000 milea of

track per year nre renowed In this manner,
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Tnble 3-3

SUMMARY OF THE NOISE REDUCTION POTENTIAL BY APPLYING
CURRENT TECINOLOGY T EXISTING TRANSIT VEIICLES

Estimated Nolse
Reduction, dBA
Existing Condition Madified Concition Car o
Interior Exterior
Standard track, not Walded {rack, ground =15 n-15
rogularly malnialnud
Concrate trackbed Dallast trackbed -5 []
Iure copereta tunnul ftrips of ubsorhent §-10 .
surfacos material at wheol heljcht
Bare conorete statfon Limited pbsorbent
surfces material en wall sur- - 5-10
facea and undor plat-
form overhang
0ld type vehiclea New typo cary with
uging open windows air condltioning 10-15 -
or vonts far ventila~
tion
Standard doora and Improved door genls,
body hody guakat holes a9=5 -
plugged, ot catora
Siandard steel Stesl wheels with con-
whools streinod damping 5-16 6~15
lnyeyr
Sundard typo Installation of o +4 [T,
vehicles harrier nlongside - 10-156
tenck
Instnllntlon of g sldrt . g
on side of vehicles
Standard, nolay pro- Modliled unit with
pulalon unit akowod nrmature alota,
random blower fan =5 5
blade spacing, acous-
tleally treated fan ducts

Note:  The values of nolse reductlon are estimated for the parlicular source
alone, agsuming no contribatlons [rom othor scurcos, Tho values
therofore connot be added to obtrin an ovorall noise reduction,
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Rall Tranait Systems

‘The applieation of apray-on acoustio nbalarmlon materlal on the eellings and

under the platform edges, together with nolse Inrriers between tricks at a

New York aubwany station,
The replacement of old transit cars with more modern types incorporating

air-conditloning, door ond window senls, rubber suapenalon mounts, and vi-
braslon damping materiols on the body,

The replacement of old track with welded track in many transit systems,

A atudy to delarmine whether improved sound [nsulatlan of transit cars cun

be achieved without incroasing the mans of the car budy,

Deaign of an integrated heat transfor syatem for wiv conditioning cquipment
tat uses cooling colls or fans ikat arv operated while the triln is out of the
atation area, .. .

Changes [n the. Noise Environmant

The curront trend of the transportation industry relative to nolée abatoment has
boen outlined, and indopendont eqtimates have boen presented for the nolsg reduction
potentizl for each eatogory. The not uifect of thie curcent trend, and of the changes

% that would result Il the nolsa reductlon potentials by pource control were achiaved, is

< revigwed in this discusalon.

As

chosen

a basis for projecing nolso impact lo the year 2000, n conservative model wis

for growth of the existing transportation system. Major assumptions for the

v maodel includod: ..

. 1.

Consorvatlve population growth of 1.15 parcent por year froni 1870 to

1856 and 1,05 percunt thersafter,
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2. Consorvalive astimatos for numhora of highwny and tranait vehiclea, with
growth rates approaching urban population growth rates by the year 2000,

3, Consprvative estimates for growth in total frosway milea and frecway

traffio,

The change Iy nolse levela generated by \ransportation aystem categories has been
estimatad for threo poasible options for future sourcs nolse reduction;

Qption 1=No change In source noiso lavels aftor 1870 (bnaeline),

Option t=Estimated nolsa reduction achioved with current industry tronds by the
yoar 1085 'wllh no further reductions thereaftor, Thia nesumes no now holse contral
regulutions by local, state, or Federnl agun.olnu or any change in consumer domand for
quietor vehlples, llstorieally, those fzctors have provided the principal mativution for
Industry action to roduce noise,

Cpton 3=Projocted noise roductfion 18 achiovod by implementation cf 2a tnoromen-
tal regulatory program for a spectiled amount of notao reduetion by the yenrs 1975,
1980, and 1985, Tho oxamples of potential nolse reduction utilized for Optlon 3 are
summarized in Table 3-4 fot the major transportation categories,

Change in Noise Energy Output

Thoe approximate tota] A-walghted nelse energy expondod por day by the year 2000
for all unite of o givon transportation category, except aircrnft, hag heop cstimated
for each of tha three options. Tho results ure summarized in Table 3-8, The estl-
mated value for 1970, glven in Chupter 2, Is lstod Ln tho first column for reference.
The secand column, bused on Option 1 (no nolae reduction), shows the incrense In
nelsa ocnergy por day due solely to the estimated inersase in number and wsoge of
gourees, Tho third and fourth celutahg show the estimated trend in nolse enorgy by
the yeur 2000 for Option 2 (current Industry trends) or Optfon 3 (possible nolse regu-

laticn),



Lrlmeemrimrla o,

Table 3-4

EXAMPLES OF POSSIBLE NOIEE REDUCTION GOALS FOR EXTEINALLY
RADIATED NOISE FOR TRANSPORTATION SYSTEM CATEQORIES * |

&
- Effectiva Dato
Hource
1876 1940 1985
'NIGHWAY VEHICLE!
ta Mesel Trucke a 8 10
' Utility Trucks 3 8 10
Light Trucks and Plckupa z [ 8
' Highway Dunes a [ 10
_" Clty and Bchoal Buses 2 6 ]
Standard Pasacnger Cots 2 4 5
_7: Sport, Compact and Import Cars 6 8 ]
' Mutoreyeles {Ilighway) 2 7 10
AIRCRAFT L
4 Commorclal Alrerafs® 1 7 10
' “{with turbofan engines)
General Avintion Prop Atrorait® 0 b 10
b Heavy Transport Helicoptorsd . 0 ] 10
Light Turbine-Powered Helicopterad & 12 17
J Light Platon-Powerad lloticoptors? 10 15 20
¥ RATLWAY!
Locomatives 0 6 ]
Exiating Rapid Transit 5 10 13
E' RECTEATIONAL VEIICLES!
i Snowmolilos 10 12 14
K 0ff-Road Motoreyclea and Minleycles 2 7 10
’ Outhoard Molar Bonts 2 ] 6
Inhoard Motor loats 5 [ T
-
;-.‘- lnclnﬂvo reduction in average nalae levels In (BA at 50 feet,
! Relative reduction In EPNAE at FAR-00 Moasurement Paaltion for Takeof,
< .
7 alllalivo roduclicn in EPNdD ot 1000 feoi fromalreralt during takeoff,
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Table 3-8

ESTIMATED FUTURE CIIANGE IN NOISE ENERGY FOR TIANSPORTATION
S8YSTEM CATECGORIES WITH THREE OPYIONS FOR NOISE REDUCTION

‘ Nolse Enargy in Kilowatt-lours/Day
Source 1970 2000
——— Option? ——
1 2 3
1NAaHWAY VEHICLES
Maodium and lteavy Trucka 5,000 10,000 4,000 800
Bparta Cara, import and
Compacts’ 1,000 2,600 1,000 250

Massanger Cabts (standard) 800 1,200 800 400

Light Trucks 2nd Plckupa s0p 1,000 10t 160
i Moloroycloa 250 80 320 80
! City and School Dusus 20 20 8 3
z Itighway Buaca 12 12 5 1,2
{ HRECREATION VEHICLES

Motorcycles 400 2,500 - NA 280
[ Snowmoliles 120 400 NA 16
‘ Quihonrd Motarboats 100 160 NA 40
i Inboard Matorboats 40 i} NA 64
i
i NAIL VEHICLES

Logometlves 1,200 1,200 1,260 200

Exigiing R/T Systems 6 10 4,3 0.6

NA—Nat available.

*Option 1=No nolse roduction,
2=FEatimate indugtry trend In nolse reduction,
A=Eanmple of poasible fnoramental program of nalas regulation,
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Under Option 1, the nolse energy by the yoar 2000 for all catogorloes s alwnys
lega than 1870 values. The reduction for Opuen 2, rolatlve o Optlon 1, by the yoar
2000 reflocts tho corrent efford by the varlous industries to produce o quinter product,
whilo the ndditicnal reduction Indieatod for Qptlon 3 ahows the algnificant addivonal
bunafit that could bo obininad through nolse regalation,

‘Theao valuos of noise enorgy provide a rough indication of changes in the rolative
magnitude of potential noise Impact of trangpartation vehlelss. By the year 2000, tha
nolgo enorgy valua in Table 3-5 Indicates a vwofeld fnereasc from 1070 Uf no further
acton wara taken to reduce nolse, Astuming that current Induatry trends continue,
litllela algniticant chango In nolae energy 18 indieated by tho year 2000, llowover, hy
lmpiomoattng positive regulaiory program, a reduction in nolap crerpy of nearly 4,5~
to=-1 ovor 1970 Is indleated for Option 3,

Atreraft have beon omittod from Table 3-5 since the uverull nolae tmpact of sir-
cift 18 more roadily evaluated in terins of land aren within o given Nolse Exposure
Forecast (NEF) contour or Community Noise Equivelont Lovel (CNEL)
caitoutr, This Information {8 provided In Table 3-6,

Change in Residual Noise Level .

The same model for residual helae lovels uttlized In Chaptar 2 lor 1970 has Leen
applivd to forecadt trenda for 1985 and 2000 as & funetion of Lhr; nnlso reduction op-
tions for only highway vehieles, Tha result of thia prajocilon, including the estimated
regldual lavela for 1850 und 1060, |e shown in Figure 9-5, The trend far Option 1 (8
clearly an upper bound and indieatea sn additlonal growth of about 2,5 oL In the ro-
aidunl level by tho year 2000, due sclely to the incrense in nolse sources, The lowest
line for Option 3 represents the cumulative effect of achleving the three-step painu
reductlon wluos summarized in Table 3-6 und shows the net reduction in residual
noisa lavel to be 5 ¢B relativo to today, or about 7 A1 bolow the "po actlon® Optlon 1

trend far tha yeur 2000,
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Table -6

SUMMARY OF EATIMATED NOISE IMPACTED LAND (WITHIN CNEL 6 CONTQUR})
NEAR AIRPORTB AND FREEWAYS FROM 1056 TO THE YEATR 2000
WITIL FUTUTRE ESTIMATES DASED ON OPTIONS 3 AND 2

Impaeted Land Aron—Squnro Mlles

Near Alvporls Near Freowiys Total .
1065 ~20 -1 B )
1060 200 15 278
1965 T80 286 1045 M
1870 1460 545 1906
1885 780 (870)* 400 (1470)* 1160 (240)*
2000 240 {12109 o {2060) 240 (3260) ;

*Numbor In paronthesos fs tho estimatod Impuot grea 1f no further
reyulntory action 18 taken (Optlon 2), It assumos FAR-18 romalna
in foree for aircraft, ho tow Umits esfabllshad for highway vehicle !
noise, and no change In oxisting froowny desigm concepts to Lnoronss
nojso roduction, Numbers outsida of parentheses nasumo FAR-46
minas 10 ERNAD for afreralt and eddilenal comlined nolss reduction
for {roownya and highwany vehleles of 3 dBA by 1086 and & dBA hy the
yoar 2000, '

Change in Impected Areas Near Freeways und Alrparts
Noige impact for lnnd adjacont o (rooways and airporta was summurizod In
Chapter 2 for 1970 ronditiona. To Indicate past and fulure troada, the total nifectod
Iand arei near freeways nnd nfrports hne beon eatimated from 1956 Lo the yexr 2000,
Tho resulting values, given Ib Table 3-6, ropreseont tho incompatihla land area lying
within a CNEL of 66. As dollned in Chapler 1, this {8 equlvalent 1o an NETF valuw of 30,
Estimatos of nolso Impacloed land reas are given for 1945 nnd the year 2000 for

both Optied 2 {values in pirentheses) and Optlon 3, for which a marked reduction in
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{mpact 1a nchlevad, For Option 3, the estimated nolse impacted land near alrports
is reducod by 83 percent [rom the 1970 value, assuming an annual floot growth of 3
percent and no slgnificant change in duy-nlgtht operntions mix or tho ratlo of (relght
to mssuengor alreraft oporations, Based on & CNEL 65 boundary, nolse immctod
land noar franwﬁys ia roduced to zoro by tha year 2000, nssuming a nst noise reduc-
tion in vehiole nnd freewny noiso of about & dB bolow lodyy's values,

The total noiso impacted land by the year 2000 varios by a fictor of over 13, do-
pending on tho vholea of Optlon 2 {no further change bayond today'a industry tronda)
or Option 3 {nolsa regulation). The striking offoct of tho docrenso in noigo impacted
land near ireowaya due to s amall (6 dBA) dacroase In freawny noise ls clear,

1t is partloularly Important to note that the imposltion of nolae limits on aireraflt
by FARl-36 {s resuitiny i at least a "holding actlon* regnrding alrport noise. Iow~
ovor, without nationnl pelicy concerning highway vehiclpa, the potential growth in
noiso impaot ﬁonr froewnys la great. l

Estlmatos hava boan rn_adn of the rolative cost-clffoctivensas of alteranto mothods
of raducing the nolse impaciad land, For ajrporis having noiss problems reduction
of nolae a$ the sourca (I,0,, quietor englnes) 1s clearly more cost-effective than
reducing nolse fmpact by land acquisition, For alrports without nelse probloms, fu-
turs problama should be prevented by complementary airport and land uae planning,
For {uture alrports, environmental limita ahould he adopted En the planning atage for
use in aite selection and for usauring compatible uses of adjacent land,

For freewnys, deaigna to ihorease barrier nolss reduction 18 moro cont-ellectlve
than Jand acqulsition, Vehicla nolse reduction ia one potential means for reducing

{reoway notse and aluo provides benefita for the total urban population, Thus, a
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halanced npproach for reducing highway transportation nolsu should emphaalze vehicle
nolde reduetion, improved freoway design, and community plunnlng for compatible Tl
uses,

Howaver, the most effoctive nolse pravention measures will be [dentified and im-
plemontad only by the use of balnncoed multimedal lmnsporiation aystoms, dopignod to
wmove paople and cargo economieally, whilo minimizing totnl environmontal finpact of
the transportation process, Thiy traneport planning proceds muat be accompanled by
planning and lmplomontation of land usa deslgns and huilding regulations which will

pravent futiro nolae problems and grmdunlly .resolvn existing onca,
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DEVICES POWERED BY INTERNAL COMBUSTION ENGINES

ttiatorienlly, nolse abatement haa not heen o primary consldoration of manufao=
turers of #mall Intornal combustion engines, although unmuffled equipment hus not
hieon produced for many years heeauss of buyer resistnince 1o excegulvely noluy
productd, Tublio tolerunee, combined with same noiga control, has produced o com-
promisa situdtion between the consumord and the manufacturera,

Nolae reductlon achleved by the engine manufacturers has resulted in reasonably
quict ongines that make sumewhat leas nolse than the oquipment thoy are designed to
power. Equipment manufacturera, howover, are not completely convincod of thls
condition and tend to attribute nolae to the uh_rrlnu. ‘This is partioularly charucleristio
of the small equipment manufacturer who purchases the engino from an oulside source
and has no involvement with engine design, In this category are lurge numbers of
lawn care equlpment units conatructed of pressed aheat maetal in production shops
around tho country,

Many ranufaciurers of equipmont powered by {nternal combuation enginea feel
that they zra balng placad In the difficult pealtien of belng requlred to meet sevoral
divergent nelee ordinances. Such laws are being eatablished by (ndivicul cltlea
rnd towng and are related te loonl cconemle and soctnl eonditions,

Nolse Reduction Programs

The extent of nalse reduction within the industries supplying amall internal com-
bustian engines hus boen dirpetly related 1o its efiort on sales and the exlstonce of
nofse orditgnces, Wilh the oxcoption of tho ainall generater industry, buyor insls-
lence on quiot equipment has not been sulfjclont 1o produce signlficant nolse redue-
tion efforis, Consuquenltly. noige abatemenl programsa hava not been conslalent. For
fnalanco, one manufoctiursr has demonatrated that n amall generator, using a 3-

horacpower engine with n vartical shaft within a complaete enclosura, may be quictod
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to T decihels nt on eperalor pogition of 6 feet from the engine, If this saine treatment
were applied 1o ¢ lawn mowor, [t would achleve an Improvement of approximately 20
(DA ovar current production modala and would make the engdne inaudille In the presence
of 0 rolating blndo, However, no serious plans exist for production of such 4 mowar
hecause of the high cost of the nolse roductlon treatment nnd {ho resuiting small market
potontin), na estimated by tho manuincturer,

Chaln saw menufacturera rocognize the exisienco of a serious nofs¢ problom ro-
gording thelr oquipmont, The high power-lo-welght ratlo nocessary lan banl-careried
dovice requires n lghtwelght structure that is ineapabla of contalning most of ita own
nolse, Furthor, tho nolac produced by the chaln iy on the order of 100 dBA at the
oporator positlon, and reduction of the engine nolse below this level would not reduce
total output, Bome axporimental work ia being dono to reduce the noise of the chaln,
but costa rapidly become prohibitive when oxoile matarials aro used to damp the
reaponsy of the blado to the chaln. Considarble enginesring work has been oxpended
ta make chain saw mufflers more efficlent within welght and size limitations, and
some suceoess has beoh demonstrajed, Suulnd lavels have been reduced to us low as
102 dBA by aome speclal mochanical dovieas, with pewor losaed of ne mare than 10
to 12 peraent,

Nofse contral withln the industy sarved by amatl Internal combustion engines
will contlhue to be affected by varieus local lawas and ovdinnces, lawever, there
will alwnys bo difficulty in encouraging nolse abatament unill public education advances
to the point at which the chariama of noise ls gana, \When oach persdon {s convineed
that hia contribution ta nolse reduotion ls meaniagful, he will then go to the mapufac-
turer of the quietost machine and pay the oxtra menoy requirsd and will ke peide
in his accornplishmont, When this happens, ea [t hag in the small gonerator fleld,

manulewrors will probahbly respond aceordingly, Interviews have ahown that most
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fzeturera can rospond but al present have found little market for quiet products

when tho publio is asked to pay tha price,
Potentisl Noiws Reduction

Tha comblned effort by the publie in domunding quieter products powered by Intorn-
ol comhustion engines, ard succosaful reaponse to this demand by the manufacturers,
should provide s substantlal docrenso In annoyanco tram this oquipment, The esilmated
potentinl nolse reduction that might be oxpoctad for theso davicos s summarized in
Table 3=7. The nolae roduction valuss are rolative ta current nolao lovels and are
specliied in terms of patentlal reductions achiovable by the 1975, 1980, and 1980 tlme
periods, '

Full rocomplishmont of these nolgo reductions would largely eliminate annoyance
preblems associated with usn of lawn eare cquipment, However, the noiae roduolion
potential for chaln saws, uaing oxisting technology, {4 net sufficient to aliminato thelr
annoyanco charaotorlatice or hearing damage risk for their operators, Further nolse

reduction resaarch 18 naceasnry,

Table 3=7

ESTIMATED NOISE REDUCTION POTENTIAL FOR DEVICES
POWERED BY INTERNAL COMBUSTION ENGINES

Noise Reduction, dB*
Saurey 1976 1650 1986
Lawn Care Equipment 10 13 15
Chuln Bawa 2 2 b
Goneralor Sels 4 T 17

*Nolyg reduction relative to {ypleal current nolae levels at 50 leot,
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NOISE REDUCTION FOR INDUSTRIAL PLANTS
Industrinl nolso is 4 local prablem, with sach plant possogaing Individual intruslyve

charactorigtics. The plant location, commurity rosidunl nolse levels, and athor nolse
aources such 4s major highwuys, alrporta, and construction activities eoniribute to

the comtunity nolae onvironment, It appanra that noise from eonatructlon, surfico
tranaportatlon, and aircraft generally contribuie more to community annoynnco, than
do ladustrin] planta, The contritution af industrial plant nolae to the community ro-
aldual lavols may ibeveass when the nolsa [eom tho othet aources |8 raduced, 1t in
anticipated that, In goneral, Industrinl plant holso renching the community will not
increaso in the near faure but may, in fnct.. docrense , na nolso abalement affarts
required by the Occupational Bafety and iealth Act of 1970 beeoma effoctive, llawever,
it shauld bo paintad out thay 21, speclfle lacntions whora Interior piant nolse Is reduced
by simply locating the nolse sources outdoors, without ndequale nolss conlrol mensures,
iho impact upon the pearby communlly may Ineroase.,

Motivation
Thore are a number of significont l'acio_rn that motivate industria) plant manago-

munt to institute community holse reduation programa. Thy primary motivation is
tho dealro to he good nolghbora and to ranintain good community relations, Through
digcugalons with Lndusirinl plant management, [t waa found that the large natlona)
corparutions are usanlly particularly sensitlve lo publlc opinion, Funds and parsonpel
are usually made avallable lo reduce nolse that generatoa community complainis,
Oftem, plant manygoment antlcipates community reaction,

The ulte seloctlon and industrial plant doslyn procensea, together with the lacal
gevernmont control of industrial zoning, provide the motivation and the carly oppar-
tunity for nolse abatement, During this early phase of tnduatrinl plant development,

tha moat economical npplication of nolso reduction techniquas can be made, Local
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municlpl prossures in the form of nofse nuisance ordinances and, mors recontly,
realistic xoning regulations have produced lognl prossurcs to provont plent nolsa,

An ndditianal motlvation to reduce plant noise, alluded to eurlier, s the Cecupa-
tional Safety and Henlth Ant af 1870, ‘This act formy the logl baais for the inltlution
of fn=-plant nelae roduction programs, That those [n-plant voise sources may ba suffi-
clently high not only to bo hagardous 10 employeo hearing but, In nddition, to contribute
1o the total industrial plant oxterior nolso pleturs, ean be ason in Table 2-12,

Consumer preasures, which oxlst for othor sources, are not u motlvating lnctor |
for plant nolep reduction, The purchaser ia intorested in tho product and not in tha '
manufaciuring process, » :
Mathaokd of Approach

‘I'he pnlontial for reduelng Interjor and uxturi:'nr nolen of Induatrial planta 48, In
genoral, excellent. Tho engineering and architectural techniques for reducing this

nalso nlong its transmiaslon paths avn known, lowever, roducing the nolso at ita

source muay ba difffcult and expenaive (particulorty if net included in the original
deslgn of the equlpment} and often reaults In the degradation of porformance of the )
equipment, machine, or procoss,

For new planta, applicatlon of nelse abiutement technlques durlng slte selectlon
and plant deslgn, togother with renligtic nolee level requirements for new equipment |
being purchased, provide an economical and effective means for achieving noise level
goals, Many ecompanies are surrently developing purchase speciflcations that con-
taln noiso level requirements, An example of this Ia the parent corpoyatien of the
automohllo nssembly plant discussed In Chapter 2, This corporation, one of the
"blg three' sutomoblle manufacturard, requirea suppliers to perform noiss studles
a1 tha manufaciurer's location under dimulated production candltionk prior to ship-

ment, toassure compliance with company standarda,
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An oxisting plant must achlove nolsu roductlon goals by applicatian of nolsa reduc-
tlon tochniques lo the seoustical transmission path, since It genernlly proves to be
dUfflcult and exponalve to reduce the noise at the wource, Noise of ventilation und
blower systema that lerminates outalde o bullding may bo reduced Ly opplication of
mufflora, acousatical louvres, or simplo barriera, Often, rolocation of the Intake or i
exhaust, o inke advantage of notas diroetivity, solves the problem, Furnace nolso ;
evldent At power planty and ofl refinerfos has been reduced by redoslgned bumara,

comhined with muiflora at tso Inlet to the fire box,

Noise inalde planta can b, and hag bedn In many inatances, effectively roduced
by application of mulflers, vibration Inolutlbn, acoustical irea troatmoent, or enclo~

Aures, A systems approach must bo utillzed to enaure that all the major nolse

sourees ure treated. If one nolae source in a group of sources is telt untreated,
the resulls of the nolse reduction program may prove to he ingignificant,
Future Camunitment

The ease studics tiscussod in Chaptar 2, though reprosenting only a small portien
ol the tota] induntrial activity {n the country, illusteate the range of industrial Involve-
ment associnted with nolse reducticn prog.'rama.

Projacted !mpect of Plant Nolhe

It ia anticipated that the noisa lavels dus to indlustrial plants will not increase In
leval or Importtnce relative lo the nolao from conatruetion activity, surface tranapor-
tatfon, or alreraft, As in-plant nolas abatement effarts motivated by the Oecupation
Bafety and Health Act of 1970 succeod and local nulsance laws und zonlng ardinances
aro adopted, noiso levels wilk be reduced.

Ag nolae abatement efforty succesafully roduce the levals of imnupurlullun and
conatruction activity nolse, plant nolso will become mare importunt ns a souree of

communlty annoyance, When this oceurs, community pressurves for nolse abatement
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cin bo axpectod, and the necessary abuloment programs may be axpoclod o result

in regolution at a lacal lavel,
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CONSTRUCTION INRUSTRY EFFORTS®

The construction industry coneista of two major sectors: equipment manufnctur-
Lng and oquipment oporation (1,0, , bullding eanstruction}, The functions of theaco twa
soctora of the {ndustry aro so different as {o warmnt separate discussion,
Equipmant Operatlon

This sactor of the construction inudstry Ia described in detall in Chupter 2, idon-
iying types and phases of slte netivity and desorlhing the areas in which nolre abalo-
ment can be achloved, The construction Industry haa, unl rocontly, boon refatively
uninvolvod In offorta tu quiet sito oporations, Its wtltwlo may he attribuled In part to
thy fact that cuiet equipment has net yol bean made generally available on it cost-elfec-
ilve basis; howover, a limited capability does exdat for nuieting & site by relocating
or reschoduling equipment, Thls seclor has not exercised its influence as a consumor

to bring prossurs o hear on the equipment manufactursrs, nor has it responded to

public eomplalnts, Thua, rogulatory menaures may be the only solution to thy problem

of consiruction site nolse, and such rogulationa are imminent,
Equipmant Manutfacturen

There ure approxiralaly 2000 munufacturers** of construciion oquipment in the
U,8. In tolal, theso compenlos offer n;mut 200 dilfcre::l products, For the purposes
of asressing the state of nolge contral {n thip sector of the construction Industry, 48
goneral types of products that ars patentinlly significant nolso sourcos ware eota~-
gorized, These product types may be grouped inta throe orders of classifiention:

{1y claes of noiso problom anticipated, (2) relation of oquipment to functlon at the

*=  Soo transcripts of EPA hearings held in Atlanta, 8w Franclsoo, and Waahington,

Lid Dul:ﬂn.ad by counting separatoly ceriain divislons of larger [Irms that have n high«
ly identifiable product lne,
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site, and (3) apeciflo oquipment names, Manufaclurers of eonstruction oquipment can

Lo clagsified according to slze/lype of equipment produced ns

Large companios produclng large volumens of veaentizlly similar, large temsg
of machlnery,

Modium-gized companles maintaining eustomized production runa of more
limited numbers, uaunily of smaller machinery,

Manutscturers of power hand tools and pnoumatic oquipment,

An overviow of the equipmenl manufacturing Indualry showed that

1

a,

Largoe companles employ mothods closely reaembling tha Detroit assembly
line manufacturing concept, Thoy iond Lo have large engineering staffs and
aro advanced (n tholr afforts towzrd daveloping quieter products, They aro
awnre of the compotitive admntago of quieting oquipment but are also sensi-

tive ta price compstition from smaller compunies and foreign monufacturors,

Modium-site companles producing cuslomized ltems tend to fael more
keeanly the compeﬂll.va prussures of the matket place, Competition comea
not only from domestic and forelgn companlag but also from manufacturers
of other types of equipmedt thut can porform the same operation, Engineer-
ing siafis tond to be small and product orlented, intereated anly in improve-
mants that Incorporate new tachuology (e.g, , hydraulle va mochanieal
drive), TAtHo effert has baen made townrd quieting producte, The preagures
of current and planned nolse control legislntion balng mssed on to suppliors
of thelr componenta, They generally have to plans or sce no need for fur-
ther doveloping nolse control technolegy,

Manulfrcturers of hand power tools and pneumailo squipment fall into two
categorles: large multipradict companies thut tond to mount cansidornbla

R&D offorta and smaller companivs that are not so lnnovative but that
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follow trands doveloped by the lazger companlea, Nolao control ks bean
purexed vigorously by theas lurger companles ws part of thotr product
improvement programs, but offective quieling of hand tools is difficult bo-
cause of such practical constraints as sizo and welght,

In-depth interviews and testimony glven at varlous EPA hearings ravealed that
In the past the industry's concern with nofdo probloms has beon directed primarily
o protection of the equipment eperator, The Impetus for nofso control concoern
cumo alao from nolso eodes Imposed by forelgn countrica, where some U, S, equlp=-
ment has had to o reworked by lorelgn distrlbutors, Threa of alght large equipmont
compnniea queried durlng this report Bl'l'art..lu:d previously guieted aquipment to entar
Furopean markota, Switzerland aml Bolglum speelly nolse omiasion limlts for such
machinery; tn addltion, loreim manufoctuvers make quleter machines and setn
campetitive pace lh forelgn markets, Amserlcan manufncturers soem to have met
this compatition by custom=designing equipment for export, There Is an impllcation
horo, of course, that many American machines markstied abrozd have been quicler
than counterperta marketod domeatically; hawever, this Implicatlon has not bean
adequately lnvestiguted.,

Hall the companies queried are currantly undertaking thelr inltial programs to
quiot thoir produets for the domoatic market, - Many of tho prossnt progtams have
hoen stavted this past year and are aimed primarily at protocting oporntors, se as ,
ta conlorm to impending legislation/regulution regurding occupational health nnd
palety,* Only one of the companies indicated that purchasers complain about pro-

tocilon for oporatora on their own inltinve, and oaly one case omerged it which o

*  Extonslve toatimony a8 to [ndustry plana and current efforts in this regerd was
roceived ot the EPA hearings held in Atlanta, Dallog, Clieage, Donver and
Washington, D, €,



unioh had ledged a formal camplaint, Six of the elght large compantes deseribed
pressurcs oh behalf of operatera that orimmatod with existing or proposed gevernmen-
tal petion,

Mnny manufaeturers [ael thal the offorts thoy are now making on behalf of equip-
ment operators witl pay off In meeting futurs nojae Umits designed to protect the
mablic. Ono of tho manufoetyrers of largo equipment hus chargod design tenmas with
tho responaibllity of inlegruting noise control into the overnll design of the next gon-
emtion of products and hag set up reviow boards to evaluate new designs from all
atandpotnts, including nolse,

Four of tha elght large companiea are apoclfically Influeneed by tho roceatly
omrctod Chicago nolse ordinance as a contributor to their future objoctives, The In-
dustry genorally nntielpates EPA-adminigtuered [aderal control; the viglis of inter~
viowers rolnforced this feeling, The management of two companies belleves that
pressures for quisting will inerease with time—apparently as o rasull of un inereus-
tng publio awnreness of nolse as an environmental polluiant, |

Although the lndustry has become Increaslngly swnre of the prossures for nolae
conirsl and has alrezdy made some afforts. in il aros, manufucturors must cope
wlih oconomle pressuros that argue agrinst nolss abatement,* For some companled,
tricnaity of campatition aota the limits on what prico the markot will bear, Cne of
the Industry’s leadora was copcornod that purchasers will continuc using old equipment
if prlees rigo signiflcantly, Other industry leaders polnt out that fereign-mado
machinea (some of them alveady quieted) will entor tho Amerlean market if prices rise

approciably, One company predicted thoi o small rise in the price of truck-mounted

*  The follewing comments relative to econemie nepects of nolse control are {n the
main ag applicablo to other gources of nolse as to the apocifie cape of conatyuo-
tlan equipment,
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ooncreto mlxers would lead to the intraduction of alternative methods for concrota
dellvary and productlon.

Companiss who fes! that the demand for thelr preducts Is great enaugh (o plan to
pray quieting cogta onte thu conaumar, although such threats as forelgn compotition
and alternativa methods, put limits on this process. The qupestion involved 18 how fast
the industry canafford 1o move, One Mmit on rupid movement ks price compelition,
One company may bo able lo beat Lls compotitors to the market with a quiet maching
but may bollave that it cannot raise prices aubstantlally in the face of compotition,
Compnles approach this problem diffumntl‘y. Most express the inlenlion to moet or
exceed the cammtttiop, but they fesl that any great competitlvo advantagoe gained
through an all-out aflort to quiet thelr producty would bo short lived. Ono compuny
sooa 1ta competltion 08 heing extroemoly aovere and foars that it may not bo prepared
for the noxt round of quicting, whilo another company haa actively lnunched a program
doalgned o produce quieter machines at lower coats than the competitor will incur,

There 18 alsg the concern that often accompanies any induatry leadership; i.e,,

n company may lnvedt large sums to quiot equipment thus Ineronslng the cosl of
products, while anothor company that rofuscn 1o quiot products may keep its prices
low and may iry to challonge nolao regulation in the courty, ’

While nlt cempanies regard coat ag an immediuto—and perhaps the ullimale-~con-
atraint, two othor canstraints becomd paramount if, ond as, costs diminish: time
and technolegy. Threo compunios, each Ii o different fashlon, ropatted that costs
cin ba teaded for devolopment timea; f.e,, more tma for development would roduce
tho cosl of compotition, sllowing yuleting tachnlques te bo Lntograted Inte plannod
enginoering efforts and fo be an Intogral part of the seasonal progresslon of modelys,
The very compaty that 18 sotling out o achlove the most qulcting for the loast cost

[a the ono that feels that tachnology will eventunlly supercede cost as the principal
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factar lhnlling quictor equipment. At anather flrm, the technical llmitztions were
epelled out kn torma of:
1. Loas of vquipmont power through Incronaed muffling.

2, Inoreass In tho difficultlos nnd cost of meintenanca,

3. Fire huzards through using tnaulating materinls thut can became oil-souked,

4, Unsafe oparation by suppressing or distorting the noleo slgnals upon which

operatora dopend fot safoty.

&, Inafloctive operation, by disturblng these same signala, thus hindering the

abillty of the cperator to tell how effoctively bo is operating.®

The Induatry also vofeed concern avor the fenslbility of nolsg abatement where
equipmont and matoriala being Interact to bacome praminent sourcoes of nolse; e, . ,
conerote mixers {whero tho structurs may be the nolse radiator); jack hammors
{wharo the tool and (ta driving media may be the offender); rivetora (where the airue-
iurg of the bullding may ba the primary seurce); and pile drivara {whore both the
Atructure and the medin may be aignificant sourees). This Intermction-type nolso
gourca may be difficult to quict,

No {Irm visited cendemned nolse limits out-of-kand, nor dld they deny thelr
inavitability, Tho mamagement of slx of the eight compunled expreasud tho oplnion
that unleas thoy quisted thalr producta, their marknts would dlasppear, Foellngs
veried from aoceptance of the inevilable to enthualnsiic npproval of the trend,

Togulatory bodies outalde the sonstruction Industry have bogun to exerclse somo
Influanca In the nrex of nolsoe abatament, WIthin tho industry, the Conatruction In-
dustry Misulnetyrers Agsocittion, the Engito Manufnciutors Assoclation, and the

natonal atandards-aatting bodies of Ameriean Seoloty for Teating Materlals ansl

*  Seo transeripts of EPA hoarings heid it A¢lanta and Washington, B, C,
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the Soclety of Automotive Englnears are Retively nddrossing the problems of neasuring
cquipment notse and rocommending standards, ‘Tho equipmont manufncturlng induatry
would Hike to coordinate 1ta activities with thosa of ita cloaoly relnted atonibimis -settlng
badlea, lowaever, self-regulation via Induatry-initiated standards 18 more than some-
what hinderad by [ederal anti-trust provisions,

Asg yot, no broad controls have been egtnblished, Tndusiry tends to aggumo that
tha examplo set by the City of Chicago oqulpment nolee ordlnance will stimulato other

similar nction, avontuslly resulting In a proliforation of atandards nt the local loval,

Projectad Impact af Conmructlon

Projacting condltions to the year 2000 Invelvea a number of uncortalnties, One
of thaae 18 the exponential rate at which technology is evalving and nffecting soclety.
Technological innovation, howaver, ia not the only factor io bo consldered, One can-~
not aecound for future changoa in aacinl attitudey, Although long-term predictions
are fruught with such diffioulties, one can sti]l make educated guosses with o renson-
able lovel of confidence, Rather than merely sxtrapolating existing conditions to the
indafinite fature, the following projectiena of the Impact of nolso ave based on foro-
casty of population, family size, gross mutional product, and trends toward urbaniza-
tlon, Constructlon activities will continug to follow auch growth pattorns, althaugh
the chamcier of cotstruction may change algnificantly with gronter use of profabri-
catod materiala and the introduction of new kinds of equipment. Also, rather than
trying to account lor conflicting trends ond changing attitudos, the projected extent of -
exposuro s baged on the asaumption of no chango in nolse lovel for givoen ofquipment
und conslders only major trenda that can be eusily identified, (Obviously, hy incor-
porating availablo lochnology, and with active regulatory participation at the various

lavels of government, the projocted far-larm impact could o avolded,)
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The following U,5, Censusg Daresu dat hae been employed In projectlng the in-

orense ln expoaure lo nolso;

GNP {billlona of 1968 dollarsy | 740 2240 . 4,2
Tolz] Population {milllons) 200 283 1,45
Total Number of Housoholda (millisns) L] 104 1,65
People par Household] . 3,17 2.8 0,0

Glven the prodicted Increass o population and in {inanclal resources, fairly
extenslve hullding activity can be expected. lowever, tho urbun areas have limited
space avallable for new bullding; thua, the trend le for areas autside thoae no;w iden~
tified ne contral citles to beoome urbanlzed, Flpure 3-8 [lustraten this trend for
cingle-fnmily, multlfamily, and nonresidentinl construction activitier, With avallable
tand becoming more and more scsrce within thy centrul elty, the bullding of single=
family and multifamily dwellings will contimue to decrcoan sharply. Dy the your 2000,
wa ocah expact to fiad approximately one-third the number of residential construction
sltes a8 were activa In 1870, Nonresidential bullding (s expectod to {ncroase, In
aroas outside the sentral citlea, hoth residentisl and nonresidential construction
ahould incrense significantly, Nonresidentlnl building acilvity s expected to Increaae
by ovar 0 parcent ag tho prosant subxirhs become urbanlzed, With this genorn) trend
in mind, tho daia given above hia been'uded to project the expected Increase in ex-
posure to nolde from conatruction actlvitiea, : '

Nanrasidential

The lovel of nonresidential construoction activity in any glven year {s nsstumed to
be proportional to tho real Gross Natlonal Product {GNP) for thot year. To find the
nonreaidential conatrustion activity far any particular year, the ratlo of the GNP for

that year to the 1070 GNP s multiplied by the mumbor of nonresidentinl sitea bullt in
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1970 (Tuble 3-8}, The reaulting lotul construction figures nre appartioned between
"eentral clties' and "other metropolitan Areas” In the simo proportions 48 oocurred
In 1870, Doespite the expected decrease In total constructlon sites within the centrzl
city, nonresidential ajtes arp expectod 1o {nerease.

Residential )

{t 18 nesumed that the population and population denmity of central eitles will re-
main at thelr prosent lovols until the year 2000 and that most resldentlal canatiue-
tian In cent1nl cities will o for the purpose of replucing decayed unlta rather than
for houalng additiona] population, Tho numbet of constructlon aitea will deorease dee
to the eatabllshed trend toward an [nurensh;g numbear of multifamily dwallings over
single~famlily dwellings, (Two- to four-family houses, which repreaont a negligible
fractioh of total construction, are Included In the fotal for single-family houslng.)

For metropolilan areas ather than suburha, i |8 agsumed that the number of
unita constructed [n Any ono year wil] be proportional te the pepulation [ncrense in the
provious 10 years, To estimalo this {nsrense, the tota] metropolitan population la
projected by multiplylng the projecied tolal natlonal populatlon by the estimated pro-
partion of the population lving in metropalitan areas. All the increase In metropoll-

tan nroa populstion for & parifculsr year i nacrlbed to noncentral city areaa,

Roads

A nimple but plauaible Indleation of yorel eonstruction activity, 18 the population
levol, Clearly,additional peaple will require additionn) roads, the espabllity of rapid
tranait belng amull at prosent, Howevar, the urban Areas have Hmited spnco for new
roads, and urban realdents are expreasing Incrensing opposition to nuw read constinue-
tion on grounds of nesthetles, pallution, and the community dismemberment concoml-

tant with tho ingtullation of limited nocess highways, Thus, it would asem unltkaly
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Tahle 3-8

ANNUAL CONSTRUCTION ACTIVITY — 1970*

Rosldentis] Nonresldantlal Munioipal
Buildinga Butldinga Streats Publle Worka

Metrovolitan Roclons {no, of altos) (no. of aites) {milest {milos
Large high-donsity
cuoniral ritlea 8,708 1,852 an 398
Large low-denalty .
cantral citiea 21,578 1,004 2,150 a, 140
Other centrnl cliles 1p2, 650 12,021 6,000 8,700
Urhan [Hnge 262,800 30,015 -'11, 800 16,866
Met, aren outszide
urban {ringe 118,778 13,758 21,700 a1, 860

Total 514,404 62,549 41,083 aa, 652

*Al] flguros x 109,



that road construction will rise as fadt 0s other mensures suchas the GNP, Theve-
fore, the futurs lovel ¢f road constrection has been obtained by multlplying the present
level of mativity by the ratio of the projected populntlon, divided by the current populs-
tlon,

The number of peopie alfeated by conalruction slte tibiao ls compitadIn the manner
desoribed in Chapter 2, Population densities for all metropolitan Areas were apsumoed
{0 be constant with time-=4500 people/aquare mile for central oitles und 2400 people/
square mile for othor metrepolitan nrens, AL any one site, prople nro apportioned to
speciflo tranamisalon loaa intervale ta shown In Figure 37,

‘I'he resulting exposure to construction \nolaa is glven in Figure 3-8 In person-
hours. Iothis flgere, multifamily residontinl eonatriction L8 dncluded with nonres)=
dentinl conatruction, since these typos of bullding activites are slmilar, Note
that the number of people exposded to noise from single-family dwelllng construetion
declinea stendily with Lime, ‘This trend I8 more than compensijed for by the mpid
incrTeans in nonreaidential und multifumily siles=Ior which the durution of construc-
tion 18 typleally #ix timea greater than the durantion for single-family housea, Thus,
the number of poraan-hours of exposure I8 expeoted to increase by about 50 percent

In tha next 30 yeara,
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PERSON HOURS OF EXPOSURE, NORMALIZED BY 1970 CONDITIONS

a.0
2.6
NONRESIDENTIAL AND
MULTIFAMILY RESIDENTIAL
2.0 /_
TOTAL
CONSTAUCTION \
. ROAD CONSTRLUCTION
1.0
N
SINGLE FAMILY RESIDENTIAL
1] | 1
1970 1880 1884 2000
YEAR

Figure 3-8, Projocted Change In Exposurs to Construction Nolse,

Asdguming No Change In Nolse Lavels



A aemes

APPLIANCE INDUSTRY EFFORTS*

In goneral, the industry’s attitude towaTd nofse control I 8o direct o function of
markat place pressure that nolsa control technology aften exceeds npplicatlon, -
Applinnee manufacturers tend to maisialn R&D and product engincering staifs thay
wro capable of dellvering more nolas reductlon than market strategy can justify, In
fact, some companies huve tried —unsuceesafully—to market quict products, such
s vacuum clennars, blenders, and halr dryers; uthers have developed n number of
qulet prointypea that were not put Ento production,

Consumer research shows low nolse lovels are net highly vulued by many cus-
tomers, Eeveral companies keep nyutumutlc trugk of cuatomor correspondence,
while the Industry I12elf muintains & Major Applisnce Consumer Action Panel

{MACAP) thut aots as o clearinghouse for complalnts, These records, all of which

concorn major appliances, whaw relatively little complaint about noiss, For exnmple,

only & parcent of the lettera to MACAP in tho flrst 8 menths of 1971 concarned
nolse,

‘The ohjectiven for quieting housshold appliances seem to vary with tho market
pregsures on particular products, With .thla observatiosh in mind, o discugalon of
noise control efforts {s organlzed Around the prablem appliances that hove been
identified,

Alr Condtionsrs

‘There {m prolubly mare markel pressure to quiet alr condilioners than to quiet
any other household appliance, Biace alr conditioners emit nolse both Indoors und
put, they frequently uffect not only thu purchaser and his family bui also nelghboras

and patversby, Both kinds of emisslons genexnte presaurs for nolss reduction,

*  doo transeripts of EPA hearinge hold in Dallas and San Francisco regarding

sppllance nolsa,
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Pressure from nelghbora tikes the form of loeal nolde ordinances that spacify maxi-
mum scund~emigslon lavela &t & property llne; thla pressurs {s passed on to tha
mnru‘lfacturnr, 38 one company pointed out, by dealers or marketlng men who ara
awnjo of the ordinances.

‘nue such company reports spending 3 man-years per year on air conditioner
nolge control; 1 an~-year por year was o mero frequently mentioned lovel of offort,
While the praduct pelley pocple genarally reparied that thay were meking maximael use
of available quioting technology, the study-project ucousticiane whao initinted the inter-
vletvu felt thut current sate-of ~the-art technology was not belng unlversally applied,

Two estlmntes were recelvod lnd!wﬂr;g that quietlzy reom air conditioners
adds 10 to 15 porcent to the prico, There may also be an Inharent tmdeoff batween
quioineas and efflclenoy {dince ane way to Teduoo Kir nolae is to decrense alr velocity),
Sametimen, quleting resulta in isereasing the air conditioner's phyaical dimenalona,
thus detracting fyom appearance a8 wel) a8 {Yom conveatenca and Base of installation,
There moy also he n_ trend toward mode] lines differentiated hy nolue outpist; L, e,,
and expensive quiet nir condition and u cheaper noisier model, One manager polnted
out that thera aro antitrust constmints against organizing Industry consenpaus an
noise lovels,

Dishwothars and Food Disposers .

The mechanicai differoncen botween dishwashers and disposers do not alter the
fact that nolae control prasaures sro aimilar and that the manufactirors’ approach to
quleting ta similar, Qulet ls 4 saluable characteriatlo in dishwnshers and disposors,
although the pressures for quiotng nre not do great aa for afr conditionara, Whilo ne
adverilsing campuigns bullt exclualvely on quiet are apparent, il {s ndvortisod with tha

samse promincica given to powor and reliability,



it e
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Dishwudhers and disposer nolse nre hot currently under publle requlutien, hencu
tha {ncentive for qulot comaes almoest exclusively from the purchaser, This gives rlae
to marked differences hetween mordela; if ons wishes, one cin buy an Inexpenslve,
noiny dishwarher or disposer, Teports from thae [nduatry thdicate that landtords
frequently do just that,

bishwashers present a promlaing exumple of induatry's redgponae to the parchtser's
desive for lower nolée lsvels. Ina 1970 asrvey by the United Stutes Steel Co, , 48 per-
cent of dlahwashar ewners had no compleinte about thelr appliunce, but of these who
did, more complained shout nolae than about iy other aspect of 1ts operation, Both
Hirvey data and marketing lore Indicato thut the purcheaer who ham previously used
these appllancea puts o highor valuo on quletness than does the new user.

PThe costd of quicting wera estimated by ote dishwasher manufaciurer to he
10 pereent and by another to udd $1,00 to $2, 00 to manufacturing coats, A dispeser
manufscturer felt that quieting would add 12 percent to a prodhuct cost, wherean o
rotaller of dlapoasrs pailmated 18 percent, [t was fely that quieting these machined
might deny thelr availability to thasa least ahle to pay,

In the case of dishwnalera, one mnnl;luclurer tndicated the possibility of trade-
offs botwoen nolse and muintenanco costa and rellabllity, Anothor manufacturer
Indicatod o tradeoff betwoan wator velocity and quiot Iut sxproased the epinion that
thara are ne sorjous lechnical Testminta to quicting dishwnehars,

In the cama of dispeacrs, indusley elaima (nherent problems with woater nnd

grinding nolse {oapecially with the noime of grinding bones), Bome nolse io considered
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nceessary to tho user's safoty, so ho will know when the dlsposor {8 opetating and
when it hay finishod grinding.
Vacuum Civanery

The manufacturers of vacuum cleaners bolieve that the markat prossures are lop
nolsy machines, Tho three mangfacturers and ons lnrge retaller Interviowed are il
convinced that customers use nolae a8 the Lodis for judging a machine's power. For
exampla, after concontrated technical effort, n manufaclurer had significently re-~
duced the nolae from @ canisier model without reducing its aleaning cupabtlity, House
wivens who particlpatod In o marketing trinl wented to know if the machines were really
cloaning, Neither of the large private label retailers consulted during this report effort
mention qulet aa & dealgn goal, One company that carefully nnilyzes its oorrespond- !
enoe from customera finds virtually 1o noise complininea about vacunm oleaners ur l
any of Its ather portable applinnces, '

A rensonable level of engineering effort has produced feasible golutlons to vocuum
cleanor noise; pecording o all Intorviowed, however, these solutlons are .
ot being applled to pMulcta that are sold, hecruss vacuum ¢clounsr manufacturers
and retaflors do not sense a demand for quleter products. [n fact, the salo of upright .
clenners, whoap beaters make them nolsier, 18 growing &t the expoenso of the ‘
caniaiar models, Apparently, the benter action of upright olon_nera can battor handle
the new decp-plla wenves that make modarn carpeta harder fo clean, There are lech~
nologieal Umits to the guieting of upright vacuum cleaners, becavse of Lhe Interaction
belween the heater and the carpet, but the nolas ievels of production niodels apem
to he determined by customer usage demand rathor than by technologicul lmitntlons,
Other Major Applisnces

Quleter clothea washera, clothes dryera, und rolrigeralors tend to be byproducts

of engineering orlginully undertaken with other objectives in mind, Tho vlasslo case

3-68



I8 0 washing machina model that waa Incldentally quloted when two goara wore ramovid
from the power traln to gave cost. In the context of product impravemoent, nelso la
gonerally treated ne a secondnry desiyn goal, although manufacturera ure concerned
that engineering changes may produce nolalor products, For exnmple, refrigemlars
are becoming larger and nolster us menufacturors seck 1o meet the demand for spe-
olu] opiiana such a8 lee makera; u aploner-type washing machine produced higher
nalag lovels when splnner speed was Incrossed to 2000 rpm,

Two of four manuduoturers intorviewed muke quivt models of washing mochines
that sell at u $10 to $20 promlum; salos for both lines are disoppointing. None of the
other medels of thoae companies ure marketed on the basla of quiet nor do the mall-
urder entaloyues feature quict, ‘The single exception is & apinnur-type washer in
which "qulet npui-ntlon" appears in the amall-type doaeription, There ls, then,
relatively little evidonce of pressure for quicting appllances af thia type,

Yet, deaplte the weaknesr of market pressure, conalderahle quicting effort hus
gone lnta the design of these appllances, cspeclully washing machlnes, One manu=-
facturer mentloned 81X different quieting projects that have racantly been completed
ov are underwny, A refrigerntor manufucturer mentloned un effort to svoid strange
at unldentiflable nolse, Mo apecific afforta to guict dryers were uncovered,

Ba lur.‘ A numbet of sophisticated techniques have heen applied to dishwanhers;
Iqalutlon. damplng, and part redestgn, Manufacturers of hoth dishwashars and
dispodars have tried fo Improve the quality of tnstullntion by providing carefully
drawn instructions and flexible fittinga. One company hag reduced noise on 1ts top-
[ino diskwaeher from 82 to 74 dB(A) {at an unspecifled distanee) gince 1967 and plana
d further reduction in the next few years, Ancther manufucturer uxpressed only tho
dunirc.m koep abroast of the competition; this company 108ts cuch machine for nolee,

rejecting under 1 percent,



Nono of the manulzctursrs Interviewsd {ntenda to give up his nolsler economy
linen; goala did not spem to be nppreciahly tnflucncod by the prospects of nolse regu-
lation, The company reprusentatives interviowed elaimod to have adequate acoustic fost
facilities, although the efforts devoted to testing and to development varied widely in
quantity and quality.

Small Appliances

During the intsrviews, {neldenial Lnformation was gathered from flve different
commn?eu concerning 11 amall appliances: blenders, can openera, coffee milla,
electric knivea, fann, holr dryers, (o crushers, knlle sharpenera, mixers, oral
lavages, nnd alecirio touth brushes, Munuﬁeturera feel that there 15 public pressure
for thesa appilances to sound as though thay are Mreally doing thelr Joba," One manu-
facturar offered the generallzation that, [n the small appllance fleld, tho quallty of
thu; sound §8 more Important than the quantity, An applinnce must sound right,

Somie muat aound powerful, somo rellable, and none Aa though they ore malfunction-
Ing or undergoing excessive wear, This monufacturer expresded the beliel that an
accuralo intarpretation of the custamers' deslres in theae ureaa 18 a condition for
remaining in businens,

. This market prensure [eads to diverae noise-control objectives, both among
companios rnd between product lines produced by & single company, Customer com-
plaints ware reportod concerniag the nolse from fans nnd hatr dryers, and one marketing
executive was quoted ua belleving that qulet {8 u anleable appuct of mixers, One
cothpany that doea not manufacture tho iee crusher mold under its labol put
a fairly high value on quietnese in selecting the model it aells, Yet, noau of thesv
small applionoes wero deseribod na quiet in elther of the twa mall-order catnlogues

that wa examined, Blenders and electric can openera were specifieally deseribed by
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the managers Intorviewod na belng spproprintely nolay, A compuny that waa not
interview wad elted as having quieted a blondor; in so dolng, they slowed it down so
that 3t bocame less officient, Al leusst one leborutery 18 seeking entirely new wiya of
comminuting foods that eould be both quleter and cheaper than blenders, Another 18
deslygning & screw-typt cruahing tool that will substliuie 4 growling sound for the
riucaus sound of the chipper employed in ice crushers,

‘There 15 also o search for fun Llade configurutiona that will eliminate certuln
predominant frequencles und that will produce & muore plessing sound, In addition to reom
fans, thia experimentution inoludes halr drjmrs. for which quioter designs for alr pass-
ages aro alsa baing sought.

Rubber feat huve beon added Lo cleetric aoffeo milla 10 reduce vihration noise,
hut shlelding 8 not being used hocause of its udversw effecis on costs, slze, and
aosthotic design, .Pluuln beaters for mlxers promise to reduce bolh noise and costs,

Many of these applinnace sre powered by universal-iype molors, which aro
Inexpenalve, powerful for thelr alzo, but nolsy, ‘The alzu-power ritlo is cansidered
Important In Auch applinnces a8 hand mixara, alootrlo knlves, cun oponers, nd
moler-in-the-bonnet hair dryers, Conventlonal hakr dryers nlso embady o tradeoff
between speed and quiet; one halr dryer model that was marketed ng 'quiet” look
30 to 76 minutes longer to dry halr than faster, neielor models,

Speed or the potentinl power that epeed parmits wus clied as Impertant in oloctric
kalves, can epeners, and blewlers, In the case of blendera, one englneer argued
that, 1! thoy ware alowed dawn, the intonalty of the nalae would slmply be truled for
noise durntion, with no lesdening of vesulting lmpact, There [a also roported to be
a. tradeolf for electrio tooth brushes between nolee and oleanaing effectivencis,

Cneen of limliations on quieting were polnted out for knife sharpenurs in which

there 18 grinder-hinde Interactlon, a8 well na for blondore i which rotating knives are
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ossontial and a glass casing ls necoseary Uf the housewife ia to visuslly monttor pro-
ceas, Intho case of blendors, there is hasltatlon to oxperiment with ecnaumer
proferences, sinea the alreedy Intenso domestlc competition Is being raised hy the
entrance of forelgn products Into the market,

Small apptinnce manufacturers make frequont uso of subjeetive noise Judgments
In tholr dovelopmental work. Tholr preduct taboratories tend to be teas sophiatlcated
than thosoe for majar appllancos, although many have aceess to highly sophisticated
contral acoustical lnborntorios, One amall nppliunca muanuirelurar inats new products
in his employeos* kames. If amployees object fo tho nolse the new madal makes, ey
aroe anaked if thoy would ba willing $o pay for n quiater prodect, The genernl result of
this approach ig 1o make this manufacturer pessimistie about the cconomic puyoff
from quiclor products,

Although spocllic noleo goaly ave hard to identify in the appliance Endustry and
although some manufrcturars soom discouraged with the raturn an thelr offorts o
date, all those interviewed plan to porsiat in quisting thelr products, Technologiceal
Hmits havo not yot been rotched, Ono manufacluvor believes that the carller compo~
tition that emphasized compaatnoss has now husn roplacod with an omphaale on quiet,
Aogcordingly, Induatry generally plans to hold the size of future models constant nnd
to concontrate on producing quietor medele, while presumably keoping prices within
campetitive Hmits,

Noite

Projestad Impact of Apg
Tt I8 uasumed that the probahllity of future upplisnco ownorship s o functien of

inecame level will remuln the same and that eppliance costs will remain approximutely

the aume tn curront dollara, With thuse assumptions 1n mind, approximution of appti-

unee wse was baswd on profected population, famlly income, and income distributlon,
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This estimation Is probably conservative, since somo appllances are continuing to
fnerense thofr accoptance in oll incoma lovels, although thelr growth of acceptance

i3 low at the higher Income levels, in which some appliances have noarly saturaied the
market, For thoae applinnees for which fnsuffieleat informatlon is nvallablo on nppll-
nnca porsession nt the various Income lovela, {uture possesalon was esimatod from
curront marketing information on percentage of roplacement salos and on markot
penetration,

In projocting future impact, {t wag eqtimated that appllence usage will remain
approximately st current lovels and that there would bo no change In their nolse levels,
Supparting tha usn'gu assumplion 18 the lttle devintion shown in averzge tmae spont by
hememakera In uaing applinnces ovor the kst 40 years,

Flgure 3-9 {llusiraloa tho increase ln exposure to appliance nolee by platling
hearing-impalrment risk and apeech and aleop Intarforence fn porson<houra of ax-
posure, As explained In Chaptor 2, thesa throe erfr:!cts are among the most sallent el
tangiblo cansoquences of noise e;cpoaura and can thug be moat readlly Intorproted in
nontechnical termsa. As can be seen on I-'.lguru a=9, the number of person-tours
during which people will e exposed ta the risk of hearlng damage will more than
dauble In the next A0 yenrs, ns will the numbor of poraon-hours durlng which normal
conversation will be difficult and during which peoplo will be either awzkoned or pre-
vented from Mlling asleap, Olvioualy, Ly incorporating availablo tochnology the

projecied Impuet can be avoided,
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ECONOMIC ASPECTS OF NOtSE ABATEMENT

Informatlon on the adverse vifecta of nolae and the costy saaocinted with various
typas of abatemonl measures 18 contained in sevoral chaplers of this Report, Much
of the information obtained during public hearings held hy EPA under PLIL-604 ulso
nddressed the economic aspects of nolse, However, al thia time, the rudimentary
state of knowlodge regarding costa, benefits, ond the Impact of abatement expendilures
upon the natlonal cconomy makus §t extremely difficult to undortake an aconemic araly -
fis related to this problem,

Az Iackground materdal for this Nopert, EPA commissloned a study of the economie
impact af nolse, NTID30O, 14 reforenced ut the heglnning of this chaptor, This atudy
provides a genara) ovorview of soma napucts of the problem, discussos tho imitations
of existing data, and indieatos tho nood for ndditional rossarch and anulyals in this
area,

To venlunta aliarmalive neise abatament atratogies, thure nro throe mejor ypes
of oconomic considerations to bo evaluated:

1. 'l'hq magnitude of the honefits derived in terms of damages avolded and

positive guins nttained,

2,  The costs of attalning various levals of conirel Included,

3, 'The tmpact of ahatement costs on tho cconomy,

With a better undarstanding of these cconomla faciars, It should ba possihle in the
futyre to ovaluate nltomative control struiogies and to identify cost-effoctlve solu«

tions.

3-45

T4:340 O+ 1 - 20




SUMMARY

Mueh of the slrongth of tho nation'a economy, and lhe accompanying high standird
of living, result fron technien! fnnovation and i4e utilization by (ndustry in the develop-
maont of now and bottor machines, Genorally, the porformance eritorin for thesoe
machines are defined In terms of the uaeful work that they will accompllsh and the value
of this work with respect to Its cost, Tho success of uny now produot 18 determined [n
the market place primarily In jerms of the patentiul economic value of the product 1o
the cuatomar relatlve to {ts total coat, Including bath inltinl und eperating coats,

In the cuas of accustical dovices such as musical instyuments, hi-fl sota, and
apesch communicalion equipment, sound chnrantaristics are a primary porformance
eritertort., Howaver, for the other dovices, nolse Is genorally an unwanted byproduct
not asscciated with the primary performance eriterin, Only when a need for leas nalse
is articulated {through customer preferehce, Indusiry awarenass, or public actlon) does
nolse bocomo one of the primary porformince orileria, The informatlon {eedback
process from the publle te Industry generally takes many years and often prosonts a
conflleting aot of needa, For exampla, the purchascra of davieos such as motoreyeles,
snime cohatruclion equipment, trucks, and eap pistols consider nelse a8 a poaltiva
indicator of high performance, For the szmo reasons, the owners of many typoa of
devices purpossly eperete thom in their nolaiest mode, In such casea, in which tho

eonsumer and publio Intoreata diverge, industvy responds to thoe consumer until the
affended publle articulates ita requiremonta,

One of the best examples of tho possible long-torm noise necommedation among
indusiry, public, and the market placo la the standard Americah pasuenger car, Inils
f0=year hlatory, it hns avolved from o nelsy, spettering, orudoe, low-powered

vehicla to a relatively qulot afficlent kigh-powered vehiclo, Mul'ﬂerg wera
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inatalled hefore World War I lo provent scaring horseg and thus win a wider necoptanon
in tho mirket pluce.‘ Clties and towns get vegulations requiring that nll exrs bo
muffled In the 1A20'%, primarily to ensure that awners rotained the eriginal mulflers

in goed working order, Without further nstion {n the publle sector, Indualry hus

mado cottinuous progress toward quieting the automoblls interler to guin wider
accoptabllity In the market place; and in 8o doing hag also attalied ressombly ancept-
ablo extertor nolae levela,

Hawever, in moat product areans, there has not been aiy method of plhalng befare
the consuming public the necessnry data to provids for consumar choleed between
alternatives, 'Thus, [ndusiry has not bean able to uscertain what purcheaing hahlts
the public might udopt, given fuctual slternatives, Oae means of allowime the publie
to exprens [la requivementa for quiet would be to provide Ldurmatlon on product nolse
emlasion, perhaps by direct product labeling,

During the last few yeara, vurious uavm"nmcnml bodies have begun to effoct the !
public concern by developing and implementing nolae regulationd for varioua w "
With the cxception of alreraft nolae, for which tha fedoral government has begun to uct, |
many of the romalinisg gources are being subjected to o serled of separated, uncoord- ;
inated, andoften conflicting regulations, These actlons by the pullle, us well as the !
data gresented in thia report, show clear evidenco of the need for nulse reduction, '

Mast of the sourcos didgcussed |n thla chapter have additionat nolse reductlon I
potential that can be aitained with applicailon of today's technolagy, Tn many cuaes,
thedn potontia] improvements wiil probably be sufficlent to control nelse fn

the publc [steresl, However, In some cosga, preaent contral technology 18 elearly



inpuificent to provide necossary nolao control, and research is nooded. Inany case,

. tho aventunl roduction of nolge in tho nation requlrea establishment of o balanced

sot of nolan goals that will enable prioritics to he sat for sysatematic exploltation of

hnelogy and dovol 1t of new technalogy.

exlating 1

Togsthor with these goals, source nolso stundards und Emplemonting regulntions
ahoutd ba promulgated for those products whiah ave cupable of eaustng excessive nakse,
Such atandards should have ime acalos for nohlovemont that arve conalstont with indus=
trial deslgn, prototype teat, and production oyoles to encourage the mast econemioal
and offectiva Incorporation of nolae performance criterin [nto the tatal design of the
product, '

Priority should bo given o the Bources that may constitute a potentinl hazard for
hearing, which Include maost of the rearentiona]l vehleles, tnternal combustion powered
lawn care equipment, and same transportation vehlcles, In addltion, priority sheuld
ba given to all typea of alveraft and large highway vehleles assoclated with the alr-
port and {reeway nolse, Finally, priority should be given to construatlon squipmont
and the nolajer elements of clty traffic, ao that the people Uving In malor clties will
aventuanlly be able to cn]o} relaxed conversation outdoors, Without an effective lacal,
atute, and Federal regulniory program, today's nolAe probloms willatfect an ever ncrous-
fng number of peeple, The technlcal components of an effectlve nolda abatement plan must
includn both contrel of nolae at It source and preventive Intervention n terma of hal-
anced transportation oyatem plasning, land use planning and upgrading of bullding
construotion quality, Such aprogram, ta bo effective, requlres actlve regulatory part-
nerahip between the fedaral governmunt an the one haml and state and Joca! government

on the othor, with active partlolpation from Industry and the public at largo,
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CHAPTER 4
LAWS AND REGULATORY SCHEMES
FOR NOISE ADATEMENT *

Logialative [aterest and ction In the aven of envlmnn.:unml nolse abitemant and
control {a Increasing s the magnitude of the general problem becomes mare obvious,
Despite this inerensed uwarensss, regulatory achemes on all lovals of government are

.not fully auccessful. Genarally, the problem ean be attributed to two fuctars, asting
meparataly or in comblnation;

1, Poorly written lawa that do nol provide the needed autharity or Incontive lu
alleviata the problem and that are technieally deficlent regmrding acousties
and nelse moasurements,

2, Poor enforcoment of existing lawsg due te lack of zvailable pergonnel and to
tho lack of kmowladge on the part of enforcement afftcors as 1o dound measuru-~
ment gquipment and techniques, ‘

Tha following discussfon providea an overview of the entire legnd strueture ragarding

nofea ahatoment and control,

& Thig report i based on data prepared by the Staff of EPA, Olfice of Nolse Abite-
maont & Contrel and on EPA Tuechaleal informailon Decument NTID 300,4, "Laws
and Regulatory Schemes for Nolse Abatoment™ (EPA Caontract 68«04~p033, Guorge
Washlngton Univoraity}, Ses Appendix A rogarding procyrsment of thls sourco
materin], which contatns Wbliographic information,



CURRENT GOVERNMENTAL NOISE REGULATION
Noise Abstament H!wr{ition at the Fadoral Leval
’Ganeml Policy for Federal Noiw Abatement and Control

The Nolso Pollution and Abatermont Act of 1970 waa the firat legislatlon to provide
a gantral focus for avorall exvironmental nolae abatemant nt the Federal lovol, This
Act required that an Offles of Nolae Abatement znd Control bo establisked in the Environ-
mental Protection Agency (EPA) to earry on resoarch and investigetions Injo environ-
mental nolsa, The act furthor directed, in Sootlon 402(e) that, followinga dotorming-
tion by the Adminlstentor of EPA that nofse related lo o Fodoral agency'a activity or
ita sponsored actlvities ig o pubtlc nulsance or ta otherwise abjoationable, the Feder]
dopariment ot ngeacy sponsoring such activity must congult with the Adminlstrator of
EPA to dotermine poaaibls waya of abating auch noise. Previcus Foderul legislation
had becn dirested to noles abalament with respect to spesific noiae sourqes (such as

aireraft nolse) or In regard io apecinl environmental sltuations (such as oocupationnl

'cxposure or transportation planaing),

Further, tho National Enviroamental Polloy Aat of 1960 has roquired, slace I Jan~
uary 1870, that Fadera] agencies use an intarditaciplinary approach to intograte tho
"environmanial deslyn nrts" into the dcnlsion meking process (Sectlon L02{2) (ARB)),
In{tinlly, this new approach to declslon making has taken the form of environmental
impact umtam&nl recuired pursuant to Bectlon 102(2) (C) on all "Faderal actions"
signlficantly affecting tha kuman envirenment, Such atatements should, thercfore,
inelude considaration of environnental nolse. Bections 102(2) {A&D) nro intended to
bring about the synthesls of an environmontal awerencsa within Federnl agenoy declaion

making processes,
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Nelse Abatement and Contral of Mititary and Internsl | leral Activities:
A Microcosm Exampls of the Genaral Nolse Problems

Preliminary examination of activittes of the Federal guverument ta contrel tho
nolae produced in the vory act of governing and providing protection Lo the genaral
soclety is enlightening, In tho military context, many of the nolge problems that scour
in the public and private aoctors are alao experienced, The military sasrvices lave
baan active for a great number of yearna (n nolse abatement, and the documents dis~
eyanad below nre only examples of the many mititary rogulattons whoae Implementation
1n doacribod more fully {n this report In Chapter 4,

In the nature of a yuneral approach to nolao abatement, tha Dupnriment of Dofnnsa
hae lsgued Military Btandard (MIL-8TD)-14724A to set human deslgn critorin for all new
military aystams, equipment, and faciliea, This standard ndoply cartain publleations
ol the various military bruhches and ls intended o operuie concyrrently with all other
related military ragulntiona; however, MIL-STD-1472A takes procedences whenever
other regulationa conflict with It, Primarily, the slndard promulgutes ohjoctive limita
on nolse In areas In which apeech communleation la naceasury,

Under MIL-STD-0088068, 21 Boptambar 1070 (appt{eable to s)l gervices hut used
harein with respeat only to the Alr Fores); Air Force Manual (AFM) 860, 1 Ontaber
1964; ond Alr Foroa Negulatlon (AFK) B6-34, § February JO71)* tha Alr Force bns
policies to reduce notse impact, The [lrat document establishey aound levels thatl must
be achleved in ajreraft cabin spaces, Tha latlor two documents addross sirbase nolwe
and direct Alr Foree elforta to ancoursgo pompatible lind uses by communitios adjn-
pent to military alrfields and to promote community nolse tmpaet reducilon programa,

respeciivaly, MIL-N-83155A, 26 March 1870, covors nolse supprosscrs on englno

% The ourrent veralon of AFI 65-34 1s an uplated ravision of the diroetive first
lsgued in 1062, .
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test colls and ia n revislon of an eariiar dirvctlve on this subject, AFMIIGD-%. 1957,
"Englneering Data, Preveative Medielne, and Oecupational Health Program,'s conlaina
tnatructions for environmenta) engineering, vvaluntlon, and control of community holgu.

Othet nolsé sources considered by the Federnl govertment in tnjlitnry operations
atd In oparztion of the governmont [iselfl aro occupational and cunstruction nofse, In
the area of ccouptional nolee, tha Alr Foros, Navy, and Army have rospective hair-
ing consarvation programa under AFR 160-} 20 October 1066, a8 amended through
7 February 10807; BUMEDINST 4260,65, 6 March 1970; and EM 365-1-1, T Maroh 19567,
These programs are primarlly designed to proteot the honrlng of thoge exposod to tha
nolae, ’

In this discussien, conatruction nolse can be broken down Into the acoustical char=
actaratic standards that must be achieved tn Federal bulldings built under contract
with the Fedoral govornment and the netual elto nolae gensrated during the construction
procoAs, For the firat of those nolse consldoratlona, the General Scrvices Administra=
tion (GSA), undor PBES P3410,5, 12 Juno }908; PBS I* 3460, IC, 12 June 1068; 'BS
4-0060, Novembay 1070; PBS 4-1021, February 1070; and PBS 4-1515-71, April 1971,
haa catabliahod cortaln objective standzrds to ba met Ln varlous segmonis of govarn-
ment bulldings conatructed under G4A contrasl, Theao standards aro designei to re-
duce the impact of nolsoe by providing a luffer betwoon the nolse aoures anid the receiver,
While specifications delineate the allownble sound trensmiasion for arens near such
nolage goyrcas o mechanical and elecirieal equipment, thera la po attompt to rugul‘nw
nolse by establishing standarda for tho oquipment itsalf,

As far an the actual vonatiuotion site nolao is concerned, the Army, In EC 1110~
2-109, 16 June 1070; ETL 1110-3-141, 30 November 1970; und CE-1300, May 1870,
has adopted regulations for poisa nbatamant on bath edvil and milltary construction

1
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projects, Tha provioualy ciled Adr Fores Manual 1i0-26 contalned nolao eritorin 1o
he consldored én deaign of USAF bulldinga and struchsres,

With respect to constructian ¢ontracts for Federa) tufldlngs, the Oceuputional
Safety and Heulth Act {OSHA) nolse standirda have heen applied by the Department
of Laber pursuant lo the Conagructlon Bafety Act of 1969, However, there may be n
question as to whether OSHA atundards can be applled to conatructlon nolse ln view
of fundamental differences in phyaieal environment between an open, multistory
oonstruction glte and g elasud factory werk place, In a closed fyctory enviranment,
one can asaume that the factory awner his control of the entire nolse expodure of
his workers, However, on b open constructlon site, the contractor cannot control
many of the nofses that affect his workers. Thua, the egyineering conatrols optn to
him are limited, if not nonexiatent, There {8 no reason thas hearlng protocilon
devices could not be uaed, however, to reduse the nolse lmpact to meet the ax—
posure standards, A pllot profect 18 underway, vin a GSA contract, to devolop hase-
1ine data to these and other queatlons concerning the applicnbility of the regulatlons,

Aa polnted out earller in this discuselon, tho military and intornal Federal nelze
control operations provida an excellent ovéwlnw of tho nolse problems encountered by
the Fedaral govarnment, aa well as othor governmontsl lavels, These extornal Fad-
eral control measuras will now e cansldered 1a termes of the gonaral eategory of the
particular nolsa sourco, '
Tratinortation Mol Abatement and Control

Foders] efforts to bring about transportation noise abatoment are directed at atr~
crnft and highway nolas, with tha formar recelving the groeater attention, But concern

nnd action tn the highway noige area ara alaoe slgnificant and Increnalng,
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. Alroraft Nolas, The Departmant of Tranaporiation (DOT) Act of 1966 was the
first stalutory authority rolevant to alreraft noise, Sectlon 4{a) of the Act direoted
the Booretary of Tranaporiation to "proenoale and undertake reavarch and davelopmaent
ralating to transpertation, including noten ebatement, with particular attentlon to
alreraft nofsa," Although some efforts were utdertaken by the Federal Avintion
Admintstration (FAA) ap enrly as 1860, [t was not untll tho 1968 emactmoent of Soction
011 {PL 00411}, relating to Control of Alrorzft Nolae and Sonie Hoom, a8 an amond-
mant to the Federal Avintion Act of 1958, that the Fuederal government undertook an
uctive program of elvil alraralt nolse abalemont, Conslderable [mpetus to the enact=
ment of this leglalation resulted from the Dfftce of Sciencs and Tenhnology study on
jet aireralt nolse near alrporta, completed tn 1086, Implumentation of this effort to
ahate nolse at the source bogan 1 December 1880, with regulations made applicable to
new aubsonie alreralt, Regulatlons with respect to retrofll, sonjo boom, SST type
certificatton, and STOL/VTOL type certification are atill In the development stages,

n the Alrport and Alrways Devalogment Aot of 1970, the FAA h.ua'n valuable loal
that cauld be used to abate nolse with reapsot to alrporta, since the Act doclares the
"naHonal pelley that sirport development projects suthorized pursuant to this part shall

provide for tha pr tion and enh of the naiursl rescurces and the quality of

ehvirenmant of the Natfon, " The airport caritflcation proviafons of Section 51¢k)(1)
dirost the Adminlatrutor of the FAA to set minimum oparuliunc;l galety standnrda for
alrports sorvod by Civil Aeronautica Board (CAD) ~cortifled air carriers, but do not
apply to the regulntion of airport notse lavals, The Aot is applicable to 41l projoeta
involving new airporis and runwnya or axtension of existing runwiys; thus, relotivoly
few nlrport dovelopments that might ersato additlsnnl nolse sseapo considueratlon,
Stnie und Jocal govarnmentis galn two levorage mechaniswma with respoeot to auch pro-
Jaota; flrat, the community ncoaptunce provlullon of the Act requires that the projoet
be ncoepted by communities around the airport belore DOT may give its approval;
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second, undar the stata alr and water quality cortification aection, the govothor of the
atata {n which the airport ta located must oertily that thers is "rousonable Assurance
that the project , , . will comply with applicabla alr and water quality atandards™
balore Fudoral approval, Since some states bave Included noise nu an air contaml-
nant, the noise standards of these atatea will fijure In the development of nlrports via
this proviglon of the Act, Unfartunately, the mora sophisticated siate nolse laws are
ol generally under auch an sir quality framework, hut, rather, are given suparato
conaidoration, Thus, these states do ot have the input potentinl provided under tho
Act,

Iighwny Notse, DBoginning In 1966, tha Secretary of Commorge (tutios transforred
to tho Seoratary of Transportation slico 1686) wis roquired to “eocoperata wilh the
Statos , , , In the dovelopment of long range highway plans . , . which ara formulsted
with due conslderation to thair prohable effect on the future dovelopmiant of urban nreas
of more than [l{ty thousund population,” The first active censideration of highway nolsa
at tho Fadora! level was Polley and Procedures Memarandum 2¢-8 of the Bureau of
Publie Roada, 1ssued Jammary 14, 1960, Envirenmontnl effocts, whlech mmust be aon~
aldored by the state or loeal aponsor aseking Federal aid, arw dufinsd to include "nolse,
air, and wator pollution,” Pursuant toa 1970 amendment to the Federal-nid Highway
Act (PL 91-805), the Socretary of Tranaportation {a dirocted "to assure thot posrible
adverse economle, social, and environmentnl offects have heen considered in dovelop-
ing, , . fand Federally aided highway/ project , . " Further, ha s to "duvelop and
premulgate standards for highway nolse lovels commtible with difforent land uses after
July 1, ra72,"

O ianal Nofse Ab t and Contral

Fallowing the lead provided under Federul supply and construction contracts, dig=
cussod earller, by the Dapariment of Labor rogulations vndus the Walsh =Hualey Publlc
Cantracts Aot and the Conatruction Safoty Act, the Seerotary of Labor cniried over

4-7

i‘




theas regulations under OSHA. The atandarids ender all throe acts ure the same,
1 While the Walsli-Healay romulations carry only o potontlal penalty of removal of the
!contnwlor from the eligible biddar list for 3 yoara, the Cooupationzl Safety and Henlth

;Act providea for both ofvil and ariminal peanities,

An intereating fonture of the naw Act [s that n state may take ever regulntion of a
particular mattar through a progrzm of application and acceptance by the Secrotary of
Labor, This may provide a technique deserving broador applleatton in the nolso abate~
ment ar'ea, (o aveid potentinl preemption problems,

The Atomle Enorgy Commission (AEC), ln AEC Manual 0G6560-01 OS, 25 Februury
1970, and the Departmant of Intorior, pursuant to tha Coal Mine Health and Safety Act

of 1869, have ulso adopted the OSHA standurds for ocoupittional noise programs.

. ‘I'he AEC program s intended, *', , , for the protection of AEC nnd AEC contractor

employces, the genernl public, and the environment, , , ." The Department of Intori~
or, through the Bureau of Minas, applies the standards o somu 1000 liconsed uador-

grouad coal minea,

& tion Noise Ab, and Contro!

Conatruction Sito Noisa, The cnly Fodornl activity directed towawd noiso nbate~

ment at construotion Bltas hna been considered undor tha diacusaion of the Fedarnl
militacy and in=houao government activitiea, Construatlon slte nolses are covered by
tha Occupationn] Safety and Health Act s belng o huatnasa affeating Intoretate com-
moree, and the standavds adoepted for noise axposure by the Dopartmant of Laber
under that Aot apply lo construction altes, Conatruction zectivities aro unl’m;ced in the
Ocoupationn] Safety gnd Health Administration,

Acopuatical Charnoteristion of Duildings, Regardlng acoustival characlerlsties of
bulldings, the Dapartment of Housing and Urban Dovelopment {{IUD) has {saued Policy
Clroulur 1300,2, 4 August 1071, concoming scousilcal acceptabllily of now sltes and
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exisfing balldinga to be aided by 1IUD meonles, Thia ciroular appllies nolse stundards
to programs where nene existed proviousty and replaces the standarda of the Fedurul
Houslng Adminlatration (FHA}, which {8 vader IUD, o the extent that programa,

", . . have less demanding nalse exposure requirements, "' Tho ex(sting nolse abote-
ment programs of FHA now must he reviewed concerning thelr contlnued applicahtiity,
Thesd programs relate to;

1, Mortgnge underwriting in nolsy areas pear alyporty {FHA Mamal, Vel, VII,
Book 1, 871450 — new development not be conaldered far mopgage under-
writing, (f sito within NEF-40 contour, pro und con evaluation Jor NEF-35,
slto approved without further conslderatian for NEF-30 or loss,

2, Minlmum property atandarda for multifamily dwelllngs for which FIIA linzn-
elal assistance {8 sought (FilA #2000, relasued Fahruary 1071, autting soynd
trapamission standards and impact false slandards for partitians and floors/
celllngs for davelopmonta of multifamlly residences aupported by FHA money),

Other Nofie Scurces Controlied ot the Federal Level

The Federal Pawer Commiasion, acting under the authority of the Naturul Gas Act
of 1036 {16 U.B.C. #717, hos diraoted in'18 C, P, R, 82,80, 1971 {firdt sppearing on
16 July 1970 In 35 Fed, Neg, 11389} thut compressera, when used above ground In con-
noction with gas pipelines, muat bo located and troated g0 s to reduce the holse im-
pact on the environment,
Noisa Sourcns Regulatod ot the Stata Leval

Many states or's entering the nolsu control field in varnest, ns demondirated by
tha largs number of recontly cnactod stato laws in this area (nine durlng the flvat hall
of 1871 tlone}. It 18 tnersasingly common for slates (o oatabllah onvirenmental depart-
monts to deal with nolas and other pellutznta, and the numbor of notas sources belng
regulated by any single stato ie growing, The slates are also becoming moro sophistl-
caﬁd in tho writing of nolae lawa and are beginning to substiiute specifio doetbet ltmit
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[or subjoctive standirds such as "u sxry't and "uny bla,* rlthough such
standnrda have by no means dlsappeared. A growing number of alates nro glso sotting
siandards for nolse from new vehicles and squipment, forhldding the sale of any that
fall to confornt to the standards,

Flvo utates {Florldy, Hawull, Nlinofs, New York, and North Dukota) have dele-
gatod, o departmonts dealing with environmental affairs, the power to set atandarda
for tho limltation of nolso from many aources, All of thuso siates nre ourrently pre=
paring for or conducting hearings on standards, many of which will probably bo pro~
mulgntod in late 1871 or during 1072, Californin mnd Illinols have declarsd thair policy
to he to reduce nolse, and both requira envirenmental reports from state ngencles,
Ilnols haa declared it unlawful to create unreasconble and unnocessary nolse o one's
proparty, while Colorado hna established decthe limits on noise pormitted to omannta
from any premises.

Following davelopment snd adoption of standards in lnte 1071 amd early 1072, tho
state pragrams to combat nolso will anter a now phrsa. Tho succoss of theas programa
will bo detormined by the abllity of tho staton fo enforce thelr new lawa,

Transportation

Califorain haa dovolopod & enmplex regulatory schome for sontrolling airport nolsa,
‘The Inw requires alrport operaiers to monltar lakeo!f and landing nolse and to estoblish
a notse Impact boundary nround the nirport, with nolae at thia boundary to be redsced
ovor the next 15 years, Alao, the alvport eperafor must set nolge llmits on glngle
takeolfs and Inndings and must report vielations to sounty onforcemont officlala, Those
alpparts falling to come within the noisa limits may lose thoir licenaea or faco othor
siato sanotlona, The logal basis for the law 18 the siate'a liconslng powor ovar alrports
and the nsgerted propriotary righta of alrports vis-n.-'vls the scheduled alrlines and
othor usors, Discuasions of tho legality pf this law and the problem of Fedoral pre-
emption ara prosantad elsewhara In this ehaptor,
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The states have long provided statutory roatrictions on noise from motor vohicles,
with 43 states requiring mulllera on vohicles and 15 restrictlng notse Irom homns,

Fiva stalea sat [Imits on tho total vehlele nolsc, based on aubjective staadards, Con-
necticut has recently empowered s Commissipner of Motor Vehielns to set nolse
limits not to uxceed 80 dBA, and New York and Idaho apt ducibel limits on the operation
of vehicles, Califarnin sats amndards on nolse from tha operutlon of vahicles as well
as nolso imits on nuw‘vchlcleu. Colorade and Minnosola have recently enzctod legia-
lation patterned closaly afier the Callfornia Inaw, Of thesa laws, tho [dsha law spocilles
a lmit of 92 dBA meagured at 20 [eet, whils he atheps provide Himits in the ronge of 88
to B2 dBA monsurad at 506 fect, California, Colorado, and Minnesota have provisions
Ior lowar limlts to take ellrct In soverul yeara,

Five atates spoecliically raquire mufflers o) motareycles, while Californin, Calo-
rado, and Minnesofa set avernll nolsa Iimita on theme vohlclos, As with autoisohiles
and trucka, the standards will become strfcter ovor tme,

Five ptates require mulllors on boats, Wiscensin delegates to 1t communitles
the powet to regulate motorhoats, )

Snowmehiles have been given increased attention Ly the states, Malno and Wiscon-
sin require mulflary, while Colarado, Massachusotts, Montana, and Now York set
limits on now snowmoblles, Colomdo and Massnchugetts alse regulata nolss [rom the
oparation of anawimnoblloa,

Occupationusl Noise

‘I'wenty {lva states have reporied exigting occupations] nolge standads of snme
kind, Theso reports were tmade to tho Sucrelary of Labor pursuant to the Occupational
Safety & lloalth Act of 1070 and its pregram for stato subatltution for the Federal reg-
ulatory framework undor the Act, Callfornia, an an example of these slale frame-

works, has adopted the same stindard na that promulgated by the Secrotary of Lubor
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under the Walsh-Hepley Publie Contrety Act, Mesponaes have yet to be rocalved by
the Secralnl;y {from 12 aiates (nine of which plan ta exorelse thelr takeever optlon and
throe of which have docldsd not to enter inlo lempaerary agreemoents with the Depart~
ment of Labor to contirue enforcemont on the atato level during the lakeover period).
Construction Sita Noisa

Colorado nlone sofs dooibel llmits on nalso from construction sttea, namaly 80
dBA measured at 25 foet frors the aource from 7:00 a,m, te 7:00 p,m, and 75 dBA
measured at 25 feot batween 7:00 p.m, and T:00 n.m.
Acoustical Treatment of Bulldings

The amall amount of slate refulation ln'lho cohatmiction flold Is directed primar-
ily townrd ahlolding tndividuals frem nolse rathor thaa towst rostricting noles at ita
aourge, The New York Siala building codo sota standards for sound retardstion in new
opartmant bulldings, Mawali requires achool off{cials to acouatically trent schoolg so

ns to Insulote atudents from the offocts of trangportation nolae, Collfarntn forbida new

froownys that increase tho nolye in oxiating achools, although state officlals may acoud-

tically treat the schools so na to prevent an Increass in the nolao experionced by stu-

"dents,

Other Noise Sources

" Notse that dlsturl;s tho peace ig apectfically prohibited tn 20 atntos, with 14 dule-
guiing this suthority 1o munlelpalities, The states provide penalties for violailona to
n greater dogros {n this area than any othor, A lew eintes regulale commeroial nolse
in soma way, Missiseippl, Now Joraey, and Nevads delogate this power to localitles,
while Belnwnre ahd Toxas restriat nolso from businoases deallng In aleoholic hever-

agay,
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Teendls and Gaps in State Legisiation

Maro states are entoring tha fleld of nolse regulition, The numhor of sources
restricted by nny one stale |s alao expundding, ‘The trend in the prea of state rogulution
Ia townrd more aophisticated, objoctivo Inwa onforeed hy envirenmuntal agencloes,
Statea tond fo adopl Inws that set progresaively strictor atamdards over specifiod time
periods nnd often diruct thefr laws at the manufzciurera,

Duaplis theaa encouraging aigns, thero nre st jmpa in state repulation, Alreraft
nolsa 1s not restrloted except in Californda,* Colornde hag tnken the stopa only in the
direction of control of rallroad and construction slte nolsa, and Indurtrial and commer-
cla] noise is hardly regulnted on the stale level, This I8 nlao true of houschold noise,

With some excoplions, slates have not been exporimenting with now methods of
ragulating nolse, !n partfoular, thore has been o noticoable fullurs to employ land use
policlos to limit the effscta of noise, The aingle excaption to this appears to be tha
Minnosota sintuta, which providea for state control over zonlng nround now etate-
owned alrporis, Thias type of implementotion lachniqi.m could ho used to 4 maeh largur
degree hy siata govarnmants,

Noiso Sources Rogulsted at the Repional Leve! '

The anly aignificant reglonal rogulation of nolae sourcea ls the Hmit on alrerait
taksofll nolae Impoand by the Part of New York Authorlly, uhlc‘h opuarates Kennody, La
Quardia, Newark, and Teterboro Alrports fn the New York City viclnlly. Takeoffs ars
not permitied if ntmoeaphorie conditons and operating procedurea would cause a limlt

of 112 PNAB to bo exceeded ut cortein measuring poinis near the alrport,**

# " But soo following diacusaions regarding divialon of Federal, state and Jocal
pawers,

**  The aultablilty of thesp ralen as offective moasures haa boen challengod by nearby
communitias,
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Nolse Sources Regulated on the Local Lave

Tho information In this portion of the report 1s based on data guthered from 63
leen) govornments. Many large cities are repressnted, aa woll as smaller communi-
tles.

General Noise Laws

Bettor than two-thirds (69 percent) of the 8} cilles exemined have either no nolsa
lawa whataver (12 cities) or only gonorul Inws covaring notes from any sourco, The
moat populsr typo of genaral law la that pattorned after the Modal Ordinanco Prohibit-
ing Unnecossary Nolses, 1ssued by the Natlonnl Inatitute of Munlcipal Law Officors
(NIMLO), Ovor one-third of the cltles emnltinod have lawa gimlilar to thls modal ordl-
nance, Tho model employs subjoctive oriterin and prohiblta loud, unnecessary, and
unusun] nofse, Thres oltles have ordinonces that differ from the NIMLO model but
that apply similar eubjoctve standards, ‘Two athor oities set s limit of 80 dBA at 20
feet, or 20 feat from the property line of the nolso source, A numbor of citles combat
nolgo through the use of publle nuisance laws that label excessive nolse na a publio
nulannea and provide for Its abatemont,

One of the moat popular methods of nolse conirol on tha locul level is the toning
ordinanca, which sots limits on nolse In deslgnatod residential, commercial, or In-
dustrlal zones, Cliloa often Lheluda quantiittiva noiso level standards in thelr zoning
ordlnapces,

Transportation Noise

Atroraft Noige, Hix of the cltles in this survey place sacme resiriction on nolse

from nireraft, Thase ordinances are of two types:
1, Thoso that undoriake to limlt nonfight activity,
2, 'Thoge that purport to limit operuting nolse from alroraft {n Might,.
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Tn tha first category, Denver restrists nolse not hecessary to flight, whila Salt
Lake City rogulatas nolss in ground unup arenn, In the second eategory, Sants Bayre
bara, Californta, limita nojse to takeuffs and landings aa woll as nolso from rusmup
areas and aonln booma. Scottabluff, Nobraaka, forblde any flight below 2000 feetl.
Park Ridge, Nlinois, prohiblis notse over #6 dBC In dealgnatad areas oxtonding Irom
the runways of O'Hare Alrpert, Portland, Oregon, limita noise [rom helicopters,

A discunsion of tho valldlty of lawe ln the aecond categnry is preacntod elsewhere in
this chapter,

Motor Vehicle Noise, ‘Thirty-three municipalitles examined rerulirs mulflers un

motar vehicles, whilo 22 rostrict horn noise and 12 citles set subjective Hmits, such us
""unneceanary,” on the total nolss from vehiclos, Threw citles set objoctve Hmlls in
the 80~ ta 5%-dBA range tneasured at 20 or 26 feot, Chicagu and Minncapalig, i ro-
aently _axmutud leginlntion, nat miriclor nolaa limits on vehicle cporution, as wall ng
nolan amlaslon standards for new vehlclea, .

Spscllic provislona concerning nolse from motorcycles ware made by four of the
eitiea axamined, Mlraouln, Montana, and Datroit got sublective limits, while the pew
Chleago and Minneapolle laws restrict nolén trom opevation and set & limlt on nolse
[rom new molarcycles,

Other Tmnaportation Noise Sources, Chicago regulites nefso from boats in ita

new law, and Dotrolt restricis noisa from whistles of stenmers using {15 harbor,
Ganerally ¢itias have boon slow to reapond to snowmoblles ne now nalsc sourcesd,
Chicago seta objacva limita on these vehicles, while IHllon, Colarado, allows them

only on marked tealls ~ of which thare ate none,
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Commarcial Noise
Notyo from commerainl ogtablishmenta or {ndividunls aollng In busineas capacities
18 widaly rogulated at the loeal lovel, Tha nonadvartising regulation in 138 nren cun
be divided Into five categorlies;
1, TRegulation of businesa ostablishments {oithor all bualness or particular us-
inessoa).
2, Regulatjen of soma purticular accespory or devico used by the businogs (such
&8 notsy sir-conditioning equipment) or gomo noisy Rapect of the commoroial
oparation {(such as loading or unloading materinlas),
3, Regulation of musiciang,
4, Regulation of musle-producing machines,
G, Regulation of sound equifinent,
Noisa from advertaing, sepeoinlly the use of sound-producing or aound-nmplifying
aquipment, 1a heavily rogulated on tho local level, [tinerant peddlnrs ualll;n; tholr
wares, statlonary gound eqeipment, and sound equipnient maunted on vehiclvs and alr-
oraft are elther prohibitod or subject to atrict controls.
Occupational Noise
Two cliina have objective decibel timita on the amount of notee 18 which werkera
may he subjpeted, The Dotroft aiandarda are ldentieal lo the Walsh-llealoy Hmite pro-
vioualy diacussed, Philadelphin has adopted atandards that ure leas atrict than the vld
Walah=lenlay limia, with the expeption of the maximurn Hmit placed on impact nolao.
Construction Noise
Many citlos regulute nolse from construction sitea, ualng curfews nnd goning ro-
strictlons, Minneapolis sets a nolae limit on the ontlee constructlon eparation, whlle

Chicago specifies nolge limita on most typos of construction equipment,



Acoustical Treatment of duildings

Saveral cliloa have requirements concerning the ncoustical treatment of bulldings,
The new New York Clty law on multtiamily residentlal bulldinga sole Hmils on tho nolse
that can be allowed to travel botweon iwo apmriments and bolween apartments and publle
arvas of thy bullding, These objective limits are based on mensurement siandards
adopted by various assoclations, auch as the United States of American Standards
Inatitute, DBofore a permit is lasued appraving the cponing of the building to secupmnts,
the Demrtinent of Bulldings muat bo satlgfled, as o result of either its teats or thoge
of an indopendeat frm, that the new building conforms lo the lmils,
Giher Noite Sources Controlied at the Locat Level

Disturbing the peaca §5 heavily regulated on tho local level, Some citiea slmply
prohHAt suon behavior, whilo others Impose curfew and zoning regulations, Domestie
nalse |8 beginning to come undor régulatlon at the loeal level, The racent Chicage
nolee lawa caver nolse from varlows home products such as lawnmowura, power tools,
and enowblowers by setting declbel Hmita for now producta, Minneapelis sets a curfow
ot this oquipment 4 nolge from It causes u_m noise lavel gt property linea to axceed
spocifiod stendarda, Sound aquipment used for noncommerclal activities Is alsa heave~
ily regulnted. Some citics ban 18 ugo, while othars requlro permits or sol curfow
and zonlng restrictions. There are zlso local ordinances parm_l.n[ng to nolsy animala,

As with the states, more ollles are developing programa o cops with exceasive
nolpe, Some have eatablahed nolao abatement offices with special nolse monltoring
teums, Gity noisa lnwa aro becoming mare sophisticeted, substituting declbel limits
for the former subjoctive standardy, Those luws alse provide for teughor standards
ovor Limo, As s true for the statas, (he success of clty antinolae progroams will de-
pend upon enforcoment of the new laws, Unfortunately, enforcement strains tha alreacdy

averburdened hudgots of many of the nation's clties.,
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Yrencls and Gaps in Lacal Legitiation

Noise has traditionally been regulated mora often at tha local level, Howevoer,
with the Inereaso in the general environmental nolse levela of American eltlos In re-
oent yonrs, loctl governments have bogun to adopt new laws to deal with this phenom-
encn, Like the states, oitfes have devoloped more spphisticated laws covering more
nolau sourcod, Theso lnwe ara tending to Includa tougher standards over Hme and are
oftan directed at manafeturers, Although the mitjor nalse sources nre regulatod ut
tha loeal lavel, any ono elty doea not have laws govorning nolse from overy type of
nolso gource, Moro cliles must expand the numbar of rejulated nolse sources if local

contrel of nolse 18 fo be more elfcctive,



e e

ANALYSIE OF EXISTING AEGULATORY STRUCTURE FOR ENVIRONMENTAL NOISE
ADATEMENT AND CONTROL

Lagal Basis for Envi | Nolw A 1t and Control Threugh Private Actloms

Private Actions: Private Sector Nofse Sources

The mare convenlenal Jegul theories for abatoment and contral of nelse in the
Judleinl arons have heen nulsance, physical trospass, inversa condemnation, and con-
atitutional damaging, A plaintiif can rocover damages on the nulsunce theory if nnise
generatad by tha defendant results Ln a substantlal interforence with tho vse apd enjoy~-
maent of the plaintifi's land, the usual monsuro of damagea helbg the decrease Ln the
value of such property, However, such daul'rrnlmuons ura made In tho contuxt of the
particular caae whoreln the socjnl utllity of .thu nolaa-maker's netivity muat be
welghed agninst the gravity of the harm to the plaintilf, In genarnl, private nctions in
nuisanco for damages ar for Injunctive relief have proved to bu an Innduquate menns of
controlling envirenmentul pellutlen, including exceaniva And ushesedasnry nolaa,
Industrial and commercial nolsa makora have basn permltted, in effect, to troat puch
pollution ap 4 gocin] coat to be assumed by the genoral pubille, since the number and
amount of court judgments againat offonding notae aources have not induced n suhstan-
qul reduction in noise, In briel, such acifona huve hoen effaclive only to the extent
that they %avo served as incontives fur polluting nctivities to apply now managoeial

tochrlques or technological innovations to tho abatement of adverse sucial impacts,

Private Actions; davarnmum Sector of Government Autherited Noise Sources

In those altuationa whereln the government is the manager of facilities or the opar-
ator of anctivities preducing nolsy or has farmally sanctlonad the operation of facllities
aractivities by private parilelpants or entitles, roaort to the theory of inverse condem-

nation oy the allegntion of a coratitutional taking has hoen kneroasingly employoed as an
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alternative to a nuiannco sult., Tho defenso of logzlized nulsance hrs proved a formid-
ibkle barrler to recovery on the nuisance theery. The thoory of Inverse condumbatian
is = menns of avolding the chatnelo of suverelgn immunily, While Inverse condetnna-
tion sults hnve been succeasful in gevaral situntions Involving nirerft nuige, contros«
vorsy persisia ag to whether nolso nlono {as contrnslad with physical treapnas) 18 auf-
ficlent o justify recovery und, if so, whethor nofse-violated adjrcent landownoras gun
refover whero 1o overfMght takes place, A milt trund s psrceptible townrd recover-
{os for noiso Intruaton, especially In atates having censtliutlonal "taken or damaged”
provislons, Including rocevery by adjncent landownera whose property has not boen
offleinlly taken, It s nocossnry, however, to prove that the injury is peeullar to such
adjacent landownor and nal simply that ho shares such intrusion with tho commuaity ut-
inrge,

Farmal Authority for Goverpmental Control Ovar Noise Sourcas and
Naise Effacts

In viow of the llmitatlona of privato sults [n praviding ah adequale onvironmonial
nolao quallty control technique, vgrlnus munleipal and some state regulutory efforts
have been undertaken, as noted proviously; and more comprehensive reguiatory schomes
arc now undor considerntion at all governmental lovela, It is probable that the com=
merco powor affords tha Federal govornment suffleient nuthority to regulate most, if
net all, nolse sourcos at the natlonal level, The traditional polles pawor pravides the
basio formal nuthority for nolse abatement and eontral menavras ut the atate and local
loval, Statos have considerable latiludo in the exerciae of the police power, tho assen-
ilal tost helng whethor there (8 a porceived public noed to e aatiafled and whether the
menns acleoted {8 reasonnbly appropriaio to the achlovement of this purpose, Tho ex-
oreige of the pollee powsr ls subjoot to the further limitatlon that private proporty can=

not bo thken for public uso without just compensation, a problem that hag frequently
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posed diffleultles for the courts, llowaver, the davelopment of adequata regulatory
schoman for the eonirol of neise should not ralsa sarlous questions with rospact to
Constitutionnl authority, .
Distribution of Forma! Autharity Among Faderal, State, and Locol Jurisdictions
Hiustrative Caszs and Matzrinls Relavant 1o the Commerce Clause and the Palice Power
Assuming the basie authority of the commarce powar (Fedaral) nnd polica power
{stato/lacal) ta Impoao elfactlve controls ovar environmental noiae aourcea, the quos-
tlon romalng as to which level of government has authority to preascribe and apply
which regulatory meagures (ranging from sourcn control to toning and bullding codos)
ned andor what clrewmatances. Uaoful guidelines nae to appropriste diatribution of
authority batween tho Fedoral and mtate/local levels are provided by Supremo Court
decislons followlng primarily the doctrine of "CoPluy vy Wardons af the Porl of Dhile-
dotphin' {I861), In datermining whethar the power of tha Congresa to rogulate foreign
ard interstnle commerco waa exclusive or might be in mrt shared with tho statos, tho
Court in "Cooley" adopiod a rule that ploced a shara of the control in the stales, the
test belng whother a particular subject or activity of commerce raquires uniform
national control or whather it in nufflclenll.y' local {and unigue} In charastor as to by

moro appropriate for gtate/local regulation, Fer oxample, n strong natianal intorost

. hna been apsorted in rallway regulation, In "Bouthern Paclfic Co, va Arizonn" (1945),

tho Supreme Coutt, relytng on the "Cooley" doctrine, hald that the Arizena Train
Limit Law (limiting traln lengih) contravened the Commerce Clausae, the majority
oplnion stating that "Here examination of all the relsvant faclara makes it plain that
the atnle Intarest s outwelghed by the Interest of the natlon In an adequate, coonom-
icul, efflclent rallway transporiatlon sarvice, which muat prevall,” Butn strong
atate/local interest has baen recognizaed in the roguintlon of the uae of Interatuto as

woll as aiate highways, In "South Carolina State Highwny Deparimaent ve Burnwell
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Dros," {1938}, a state statute LUmiting tho width and welght of motor trucks, which

wna mora restrictive than these of mast other states, was hold not ba an undue hurden

on inlersiata commerce oven though Vintersteto carringe by moter trueks hag becomne

a natlonal Industry,! The Court stated; 'Fow subjects of atale regulation are so pecu-

liariy of local aoncern a8 Is the uso of state highways," Dut comparo "Blbb va Navajo

Froight Linea, Ino," {1058), wharein the Supremo Court found an Ilinols contour mud= -
gurrd requirement for motor froight earrlora to be in conflicl with the Commerce
Clauae oven though such local safety measures are normally not found to place anun-
constitutlonnl burden on Interstate commeran,

The "states and their instrumenialitios mey act, in many arens of interstate com-
moree, . , . concurrontly with the Federal govornment! and "Evenhanded local ropu=-
lation to offactunte n legitimate local publie Interest la valid unleds preempted by
Federal notion, , , . or unduly burdensomo on , . , Interatats commeree . , , "

In genoral, pro;.!mpﬂon by Foderal legristation 18 not to be Inferred Yunleas tho act of
Congress, firly interpreted, s in actunl conflict with tho Inw of tho state, "
il tive Foderal Envii ! Quatity Control Legisiation

Evolving regulatory schomes for the n_balumont antl control of environmenial nelse
will ba shaped not only by the authoritative Constltutional docislons apportiening
Fodoml-state~local power but also by umerging publle attitudes ns expreased In for-
mal governmaontal policles townrd environmental quality and lhx; recunt logislntion de-
signed to inatitutonslize slfectivo aupparting programs, ‘The [mplementation of the
National Environmontal Policy Act of 1969, requiring tho subtnlsslon of environmental
Impact atatements on all Federnl actions aignifleantly affacting the quality of the human
unviranment, has glven atrong Impotug to the consldertlon of envireamental offeats of
publfe programs, The Alrport and Ajrway Dovelopment Act of 1070 will certalnly re-~

quira conalderation of tho nolse faelor when now aleports are located or exiating fetl-
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{ties ara medifiod, Provision for citlzen sults in Section 304 of the Clean Alr Amand=
mentz of 1470 establlshes u regularized channe) for formally asserting camplaints,

Moot of the new environmental eunlity leglalation pays appropriate respect to slale
nnd local prerogativos ay does, for example, the Environmental Quality Improvement
Aot of 1870, which statea that “The primary responaibliity for implomenting this palley
rents with stato and loca) governmonta,” But g atrlking characterlstlo of the new log-
talntion is the emphasis placod on cooperativo efforts among agencles at the same
lave! of yovernment, among the various Jevals of govornment, and between public and
private sector entitlox, na {llustralod by the Water Resources Mlunning Act of 19685,
Whether this Intont will mature Inta effective inter-entlty working rolationships is, of
course, anothor mattor, Since the Federal govornment s eaiallishing natlonal stand-
arda In glven arens {for example, amblent aly quality standirds and alandards regnrd-
tng emlasions of alr pollutants from aireraft), it is to be anticipated that difflenlt prob-
tema of preemptton or of confllet nriatng [rom other formal or informal actions may
ariae unlesa there s, in fact, dodlcated und knowledgealble cocparntion among tho
vuriois levels of government,

Dlstribution of Power Among Fudurnl-Stuln-Ln:n'l durisdictions with Respect to Envieonmentat
Nojst Abatwmant snd Control

Reguiatory Scheme for Aircrult Noise Abatement
Fodornl Alrorait Noiso Abatemont Policy and Regulations,” As discusged enrlicr

in thla ohapler, the authorlty to preseribe rules aml regulniions far the control apd
abatement of airorall nolse wns granted the Adminlstrator of the FAA by amendmment
of Title VI of the Federn| Avintion Act of 1858 (Publlc Law 90-411), One of his irst
acte wan Infilating the naise abalement rogulatory program af the FAA by promulynt=
ing Part 36, an amendmaent to tha Fodural Aviation Rogulatlons, prescribing noise

atandarda for the type certification of subsonio alrerall.
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Stats Alreraft Nolae Rogulation -~ Inoluding Tranapertation Aathorities, The gon-

aral polioy guldance ot the Federal lavel for dlatribution of authority among Faderal,
alate, local, and private entitles with regpeat to the abatement and control of alvoraft
nolee has not besn adoquets to declde many prmetisal quoations such as; who can con-
trol what by rpplying which techniquea, under what clrocumatances, and pursuant lo
what nuthority? Tho alturtion tends to ba further confused by conaiderable toose lan-
guage in bath official ruports (polloy statements) und in the legul~regulatory commen-
tariea concerning "control over aireraft rolue," Frequently, little effort is made to
diatingulah abatomont at the source (nolss emlited from the sirorafly, abatoment
through operational procedures, abatement |;f the effects of alreraft nolao threugh
spoolite imptementalion techniquea, abatament of alrport nolse through multiple tech-
ninuos, pennltiea for noncomplisnoo with nirport regulations, end remedies for dam=~
nge cauged by alromit nolse,

A fow atates hava undertalon to establish some moasura o.f reyulation over the
offects of aircralt noiae dosplte the risks of thelr oventual negntion through o judlclnl
linding of Federal proomption or of confliot with the Commeroe Clause, One toch-
nique has boen to catablish an authority (intrastate or intersiate) that operates an alr-
part or alrports In a proprietary capacity, na diatingulshed from guvarnmental opera-
ton, a0 a8 to take advantage of tho logul coneept thut & stats or, municlpality czn flx
permiantblo lovels of aireraft nolwe as the propristor of an airpert that It would not
have the autherity to fix in its governmental-legislativo capaoity, The sonaitivity of
the sintes to Vedaral preemptive legialation regurding atr trafflc safety (In-flight,
takeofl, and landing operations) and alrersft noise atandards (§611) ia {luatrated by the
compiehansive California rogulations on nolse standards for sirporta, which are

"Lased on two separnte legul grounds: (1) the powar of airport proprietors to imposo
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nolaa cellings and other limitations on the use of the alrpart, and (2) the powor of the
atate to net to an extent tiot prohibited by federal law," This effort goos primarily to
the encouragement of compatible laed use near alrports, ao as to presoerve the utitity
of the airport to the community while achioving envirgnnental compatibility,

Rtogulatlon of Aircraft Nolaa by Private Actlons nnd Local Ordinances, [I stales
ara seriously lahiblted from control ovar afreraft nolse sources, it i3 ovident thal

local govornments and private citizens can expect little auccess with the lagal re-
couracs of municipal ordlnances and commaon law remedles, Judicial gxwricnco
sinco tho early 1950'a tends 1o conflrm this propositlon, Sevoral local ordinuncos
undertaldng te regulate the aititude (and thaa flight patterns) of sehedulsd inlorstate
nirermft kave been struck down (commenclng with "All American Alrwuya, Ine, va
Yillags of Codavhurat' {1853}, whereln the munioipality had enacted an ordlrance
making it a oriminal offenac to Mty oircraft over the village at altitudoa under 1000
feat, on the ratichale that the Fedezal government hua preempted the reguintion of
such flight in the interoat of aafoty and that guch local restrictions place an undug bur-
den on Interslute commerce, While a few courts have damonstrated a degroe of lolor-
unce for [ocal ordinances establishing nlgr!lilma curfows undor spucinl elroumstuncen
{smal] airport with ne [nteratate schoduled air carriers, for examplo), courts that
have constdered auch erdinancea tend 1o ba highly sensitive to the intaratate commerce
implications, capecially if achoduled Intarstate afr carrjors us.u the alpport, Stress
1a often given to such propoaitions as "air trafflo 1s unique and should bo controlled op
tho nattonal lovol” er that *'solution of problems (n alr teanaportation at the loeal lavel
juat does not work, [t has to bo done on & nationn] basts becauso it s a national epera-
tlon."

It {s of {ntarast to note _lhnt In the context of the "Griggs" case of 1962 (whoreln

tho plaintiff, in a private action based onh invorge condernnation, recovered damuyos
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from the alrport ownor-eporator by alleging that the fights of commearcinl airernft
ovar the plainilil's hume cnused excesslve noiao, fear, and phyateal damage) tha Su-
prame Courd majority minimized the Federal rogulatory role and emphaslzed the func-
tion of the alrport owner-ogperator In the deslgn, implementation {Including the nequl-
aition of navigational ensements), and operntions of the nirport, But even though thoroe
havp bean saveral succossful lnvarse condemnation cases, it {s obvious that this rem-
edy [s not sullable for eoplng with the dlatresa suffared by large nurabora of puople
redlding in or near husy alrports. As the court concluded {n tho 1969 New Jeraoy
caao of "Township of Hangver va Thu Town of Morristown” (wharein the plaintiffa
sought to enjoin tho Town of Morriatown [roim enlarging its nirport because of the an=
tlcimlod inareased nolge); "private compensatory damngo sulte do not accampliah the
ahd pblectiva of nolse aupproasion,” )

Tho 1ikely invalldity of control by loeal ordinance and the ganernl inndecquacy of
spagmoddic private aulta in invorse condomnation to provide adequate nolso regulation
had pressed many alrport cporators fnto the application of alinrativo abatoment men-
sures such ns tho usae of preferentlal runwanys, Thia, of course, is also o marginal
means of nolae supprossion, Thus, cortaln high densily alr traffic ates such as Cali-
fornin have when or coneldered action that will make somae small further contribution
to airoralt and pirport nalse abatement,

Implications of the Griggs Doctrine: Faderul, State, Locall and Privaje, The
"Grigys" decislon placed fhe locus of LUabllity for airerafl neise on the alrport operator
and thus velleved the Fedornl government und the schaduled atr carriorsa fram 1mhllll;'.
Thus, there wra no preasing incentlve for either the Foderal gavornment ar the air
onrriars to take drastie noise abatemont action, oven though both recognlzed the grow=
ing soricuaneas of tha probloam, A Congressionsl ropoert conceded [n 1962 that the lnck

of o "maximum nolse' erilerion eatablished by the Federal government waa o "deter-
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runt o manufachurars lo achlove groeater nolse suppression,” Compatitive constdera-
liona precluded the allocation of subatantial reacarch support to nolso abatemant by the
aircraft ongine manafacturers, the objective being o "build engines and aireraft (withy
maximum performanco characteristics without regurd to noise,”" In ghort, the auther-
Lty of the "Grigga® decinlon obstructed the coordinated offorts required of all uffocted
partiolpants called for by the Office of Science and Tochnology Jet Alrerult Nolse I'nne)
in 1866, Further, Congress has given careful nitention to the pagasibility of the Fed-
ernl government's indemnllylng all airpart opermlars throughout the U, 3, agninst judg-
monts cktained agningt thom for nolge damage alloged under the "Griggs” doctrine and
has found thia to be *Impructicable. Not unti) the promulgations of the FAA nolse
atandand rogulations of 1 Decomber 1360, parsuant to 8611, did the nirerft engine
manufacturars and the airlines have o compolling Incentive to introduce nolse roduce

tion eriterin Into their planning and operaiions,

The Nelstlonshlp of the Proprietarahip Doctrine of Contrel to Allernative Alr-
oraft Nojse Abatemapt Technlques, Pervisive Federal regulation of pir trunspor-

talion hus essentinlly precluded effecilve cuntrol aver the abatement of aireraft

holse by Swte and local governments, On the othur kand, tho Foderal gavernment has
not aceaplud a leval of roaponsibility for ajreraft nolse abatamont {In terms of timely
R&D and regulatory mensures to reduce nolsa at tho source) thut corresponds Lo tha
magnitude of conlrel It exercises over alr transportation, Yet, the “Griggs" doctrine
places liabllity for nireraft noise on tho airport ownur-operiator, who s, In most alt-
uatjons, a Stute or local govarnmental entlty. Furthormore, the threal of museive
domuge awarde 18 clonrly Wicraaslnyg for the ebvlous reasona that the airerait nolse
sltuation |5 warsoning in muny arvas and that complelnants nre finding that some
courts share o growlng sympnthy with their situatlon, While It may be genarally

agreed that air transportution must be regulnted al the naiional lovel, the lack of o
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carrospond Ing natlonal affort 1o abate one of Lts moat distressing aidu-effecta encour-
ugag resort (o tho courts as tho only meana of proddinyg, indirectly, the Fedorul wys-
tom into action,

However, since the stitoa ntd munlelpulltiss, us nirport owners-operators, musi

bear tha diroet nnd immediate burdan of complulnta from tho publie, they huvo salzed

upenh whatover Enteratitial mensuras ars avalluble (governimente!, tochnical, econ-
omie, eto. ) to ledsen tha {mpact of comitnunily complainia and nolse demage Judg- .
manpts, Notable in thls connoetion 18 the docirine of preprivtary conirol aver alrport L

operatlons, which hug its source In ownarship or oparational stutus as distingulzhed

from the oporution of the airport by a 5lulé or {ocul govornmental cntlty in ity govern- }
muonial capaclty. While the Port of New Yerk Authorlty hits boon nbla to maintain

noise atandurds get by {tsell (lesw siringent, however, thun FAA standurds for naw
wirerndt) urel tho Callfornla regulsntions on nojso stundaxds for alrporta ure

essentially groundod on tho "power of atrpart propriotors, ™ thig regulntory tuchnlquo

Is soverely limited, This le particulurly true for short-torm rolief, alnge most major
huly ports are now sfluated Ln dendoly poputnted areas and proprictor control over nolso
reduction at tho source (8 epsenliully nonexistent, The FAA hud clearly preempled
ajrcraft oparationa ad to safely. As to folse, tho alrport operndor {8 left with whatever
marginal central ho can exvrcise through such a measura us "planning runwity utlli-
zation Achodulas to tuke Into zocoount adjacent yesldentinl areas, nolse characlor(atics
of aireraft ahd nolse sehaltiva time periodd, "t which [8 provided, nmang other mathods,
in the new Californin noleo rogulstions for ulrports, Whils the propristary dootrine
may pravide the wirport operalor pome small but useful bargnining levoruge vie a vis
the Fodoral governmont in tho present avolutionary phuse of airoraft nolse regulation,
1t 115 bused on & snamaloun [ogul nesumption, tho futurg offfeacy of which s in doubt; i

nnmely, that an instrumentality of the siate, acting in & privots, nongovernmental
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oapaclty, hus u degroo of cantral over the uctivitles proseribud In Lty slate=ariginnted
charter thut the stata itself is precludad from oxeroislng In particular precmptiva sit-
untions; i,e., regulation of airerult operations,
Regulatory Schemes for Abaterment and Control of Environmental Noise Sourcos snd Elfects
other than Afreraft Noise
Ths Amalytical Framework, The anulysis of exlsting modes of environmental
noisa regulntion and tha avaluation of the dosign of new regulilory schicimoa requlres
that 0 Struetured set of funstions bo addreAged involving such [actoru ps formal uuth-
ority, [imiations on uuthority, und implieations of the propused netian, Thedo In-
quiries will diffor somewhut, deponding upon the gavernmentsl tovel proposing nolsc
seureo and effocts srogulation. Tulevunt guostions at the Stato leval might Includo:
1. Autharity psseried to justify enactment of tho logislation?
2,  Limitations of authorlty likely to be asserted whh vespoct to sueh slitutory
uwchomes ?
a. Preemption by Federnl legislation?
1) Ficld camplotely preamptod 7
{2) More stringont sundanls. preciuded ?
I, Due Process limitations ?
{1) Not reasonuble means 1o a logitlmate end
2y Disoriminatory and violatlve of equal protuc{!nn
{8} Vaguonass
¢, Enacroachmant un [res exprussion?
d, Encreachmont an otbur individunl liberties ?
¢, Threat te othor significant soolnl valuos such s sefoty, sffleiency of
operation, conununlty cconomle wull-being, ete, ?

f. Tochnologieal! fousiblllty ?
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h. Undue burden un [nfordmie commeras ?
3, lmplications for looal nolse Togulntion with roapet to;
a, Critoria ard standarda?
b, Participanta affected ?
0. Implomenting techniques ?
d.  Enforcoment procodures ?
¢, Ramedles nnd ponalties?
{,  Local amblont nolas lovela?
4. Implicationa of noise level standonds on judiolul detorminations of n Conati-
tutional taking or of & State constltutinnal "taking or damuging, "
Private Aotjons: Bufts Grounded in Nulsance, Trospnss, and Compoensahle

Taking ar Damaging, Tt is clear that privote elvil nctions at best can conatltule only
one {mportant means, among many, for effective ragulniton of noiye, Courts have
been wary of extonding recogniifon to nelse Intrusions, Some courta considur nolse
ta be an [neidont of Uving In atechnologically oriented soclety nnd that noise {3 an
inconvenienco that §8, and must ba, shared by all, Other eourts nre more disposed
to racogniza nojde dliese tut aro trotthled by the prohlem of limiting Uabtlily, such ae
by determintng sntiafapiorily which elaimants suffar epueclnl damages, Furthor, polse
disturbances [rom muny of the morn serious notsv producing sourens, such na the
construction and use of highways, cannol be niluged na the basis for domoges in cor-
tain stafen alnco such stalos provido that "nothing which I8 done or maintalned upder
the expreas autharity of & statute, can bo deemed a nutsance," Mevertheloass, over
the yonrs numorgus suits have been initintod against a variety of community naiss

producing sources that Indorfors with the use ond enjoyment of proporty,
+4-30
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Thuro 1s 5 mare pereaptible trond for cotrts to recagnlze damages resulting from
noise intrusion Ip laking or tnvorse condempation suits, partieulatly with reforence to
Iighway congtruction and uso, However, most courls have hald thpt nolse from thin
sourco s not convpensable where there hag boen ne physleal taking of any part of the
camplainant's property, Whare thoro hos bean an n¢lenl taklag or avvaranco of he
elaimant's praperty, there Lo a split In court ducisjons nmony the various states, The
toncluncy suema to ba, however, to congldor noise gs a fxctor in determining conse-
guential dimngos where there hpg been a tuking, In tho 3968 "Dennlson' easo i Now
York Court of Apponis atatud that "where thoro hus been a partlol teking of property
of the kind inken here, the nolse olement may be considered ng one of soveral fictors
in detormining consequential damages, " Tho type of property tuken may be deeliive,
nalea moro Jikely to bu consldored as a factor in thy ovorall diminstion of tho valuw of
the property If tho properly's parposes are dovoted la secluslon and quietude,  What
fmpact the alvernft noise canas rocognizing nolse Intrudion with respect (o ndiacont
landowners will have on the recognition of'clalma of abutting lapdownors to highway
constructlon and ugo ta 81111 unvertaln,  Florlde hos rownrded the alrervalt nojae clalm-
ant but donied recevery to tho highway noise cluimant. .

Noise Repulation throupgh Munlcipnf Ordinonesy, Local ordinances dlvected ex-
Hicltly 1o, or Incluslv;r of, nolae pallution Include those designed to preserve the pullic
peace and tranguitlty, to shato noldo as a nuisapee, or to control nolsy tevely throwygh

zoning, Where an ordinance 18 direetwd o nolscs or nolse sources (n general, e

wlemuenta of 8 common law nulsianee must nrdinarily bo shown to justify domages or

injunctive raljef, Noigso ardinances may face various legal chullonges: whether the
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atandard is uncanstitutionally vague or disoriminatory or Is adminlstarod in o diserim=-
inntory manner; whether the ordinance encroaches upon the freedom of exprosalon or
other individupl rights; whother tho ordinonce sariously interferea with the aafely of
oparationa of the nojse source or comes in conflict with other prierity soctal values;

whethor the requirements of the opdinanco rra technologically fenaible and 1=

enlly reasonable; whather the ordinance addressoa an nros of activity that has beon
preomptod hy the atate or Foderal govornmont; or whether the ordinance, absont
Fodoral leginlalion, imposes such a heavy burden en a patlanal actlvity or interost,
such as tho frec flow of commerce, that it ;:onntltulea an uarpasnnable burden,
COrdinnnces rogulating sound trucks raise many of tho foregoing questions, How-
aver, the Supreme Court hold In the 1842 Sound 'Truck onse, "Kovace vs, Cooper", that
tha standard of "oud and raucous® wne not so vague and indefinite ps to bo properly
onforced, ainoo It conveyed to any Intorested poraon a sulficlently sccurate concopt of

what was forbidden, Quantitative atandorda {prescrilwd decibel sound levols In deolbels)

avold tho problem of u {tutfonal vague but do not necossarily fnellitate the
onforcoment of nolso gtandards, The cnaes show that varbal (subjaciive) standards
such ps "unusua] and excessive*’ have genorally bean uphold as .applied to both locul
ordinancua ond 'smln atatutos remuiring mufflers or relating to the operation of motor
vehicles. While the reported cuses do not specifically dusl with traffic routing within
urhan atens In terms of noise, guch ordinnncos have been uphold unless the atale, by
terma of §is conatitution or by legislation, has preempted control aver vehicular traf-

Mo, even within munjeipallties,
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Comprohorslva elly codos, such as that propescd far New York City, attemi ta
rutnin the benefit of commen tnw nujsonce precedents by prohibiting unnocasaary
noluo whilo at the samo thine aetilng specific deeibal limita for the prinelpal nolso
producing devices or sources, Proviglon for nolsu-sensltlve rones is an nttempt to
agauro that futura tand wee planning will bo envivonmentally dound with respecl o
nolse, Mnny provislons of such codes, belng now, are atill to ho litigated,

It appeata that most of the chellenges o local nolse ordinances a8 undus burdend
ot inlersinte commerce have arleen In the nr transportation fleld, Such ordinnncos
in othor aress, I not cloarly upreasonable burdens as appliod by ono commenity, may
het judgad by tho lest of whether a glven ordinonce, if adopted by o large number of

municipaliies, would Impose unlawful burdons,

Btate Environmentn] Nolga Rojulatory Schumes, State regulation of nofse hag been
relntivaly minor until recont yuars, with tho axception of vehicle mufflar and exhauni
nolaes, An [nteresting quuation s arlalng, with tho shiit from verbal lo fuantitative
standorda, as to tho efflcacy of the older statules fielt undigtarbed by now legislation)
prohibiting exconslve or unusunl nojaa, The Mew York Court of Appeals has held that
in much elreumatances "the 4wo {atatutes) atand side by side, One now sets o llmit
layond whieh no vehicls noise muy go while the other requires ench matarist 1o mini-
nilze the nniso his particular vehielo mokos within that limly, ' Thig IMurpretntion
rulses interesting poealbilitics for moro stringent and roflned eontrol over nolse
sources than set by maximum atlowndble decibel levels, Howaver, stute eantrol over
vohicular nolss has raised surious queationa (and confuston) in severnl gtntes as la

proemption of lecal control, especlally in instunces where the state standard is clon rly
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insdequute for the monlioring and control of urban vehicular nolae, Where sialos do
undortake comprohenaive environmentsl nelse regulation, the preemption status ahould
be clarifled, llowever, some new State logislation completoly ignoras preemplion
implicationa for local governments,

Now Btato anvironmontal noise legialation should also give caraful censideration
o the implications for [nturaiate ¢commerce, Oporators of trucke and busses (moving
Entorstato nolee Aourcan) ure purticularly concerned about the possible lack of unifor-
mity, argeing that they "should not bo (aced with = inareasing prolifem of having wide
variationa in nofss Jimita, test pmcoduras..uqulpmum and interprolation of {ho

regulptiong, " Reforonce to "NBibb v, Navajo Freight Linea, Ine." suggests thet oven

thaugh local safety m ed (and pre bly, envivonmental quallty measurss) ore
not normally fourd to place on unconstitutions! burdan on interstato commerce, unless
the atstes should annct approximately equivalont vehicular noise standnrds (ns to decf-
bol levels and elfective datas), that Hilgation Envalving the Commerce Clause i likely
to arise. DBut in sddition to the teat ofwhn_al.hnr a glven ardlhshce or etote ataduie under-
takea (o regulato mottars "admitting of divoraity ¢f treaimant, aceording to the apecial
roquiromonts of local conditions, ™ are the factors of deluy or {neonvenience to intor-
state carriers, safety, mchnniogicnl faanibility, economle reasonsbleness (Ineluding
the avallability, cost and elfoctivensss of alternative protective mensuros), and "the
noture of the menace ugainet which {the ordinance ot statutoe) will protlest, ", . ."Legiu-
lation, and implemanting standarda-aetting adminjstrative procedurs, which doos not
take theao fnctors [k ascount may woll bo vulnorable to gither Due Process o

Commerce Claudo challenge,
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Fedoral Environmental Nolsa Hegulatary Schemos. In nddition to the 861! amend-

munt to tho Fedoral Aviation Act of 1958, the \Walsh-Healey requirements, the Oecu-
pational Sofoty and Henlth Act of 1870, and the 1570 amendment (o the Foderal-aid
Highway Act (PL 95-A03), the Federal government has given notiee of [mpending,
comprahonsive epviratmental nojse Jogislatlon in the Nolse Pollution and Ahatement
Act of 1970, Of major Intarest s the present status of the Adminlstrution's propesed
tegtslatton (HR-5275, 5-1016=The Nolse Centrol Act of §971), The Administrativn
proposed to glve EPA ovarview and veto authority regarding aircralt noise, lowever,
1his proposed legislatinn has been revised by the House Commitlee on fnteystilo
Commeree to provide only for 3 consultatlve EPA raly concerninyg that agency's

delings with the FAA regurding the solutlon of this major noise prohlem,



EFFECTIVENESS OF EXISTING NOISE CONTROL REGULATIONS
Effactiveness of Exiating Foderal Ragulations
Alrcraft Noite

FAA Typn Certfication of commorceinl aircrafi dolivored aftor ! Docamber 1069,
undar Part 36 of the FAA Atrpraft Regulations, 18 the mest slgnifieant Fedor] action
far control of aircraft nolas, The DC-10 and Coasna Citatlon 500 have beon eortifl-
cated, and tho L~1011 and all saubaoquest aubaonic aireralt will kave to comply with
Dart 36, The Doelng 747 waa grantud a type coriificate (n Ducembor 1069, which nflawed
nofse levela in excoss of the Toquirements of Appendix C of Pari 36 of the FAA regula-
tiona, lowever, aireraft produced after Docamber 1, 1871 must comply with Part 36,
Appendix C. Allownble Nojdo Lavel Limlis.

Projections .hy tha Alr Transport Assoclution ealimato that by 1975 only 14, 8 pur-
cent of the flect will have been certiflcoted under Part 30, nnd avun thia 18 prohably
optimintio given presant vconomic condltions that will retard aircraft replocementa.
Thus, {o the axtent that [t dopends upon typw certification a8 prosently atructirod, the
nojse prablem will have beon only slightly 'rulluvcd by 1975 and, Indeed, could still
bo signllicant os late as 1800,

Nolso has an environmental Impaet and musi be copsldered In 022) (C) Enviren~

mental Impaat Statemonts for ajrport development and mod|fiention, * While there are

*  The roader [s raefervod to testimony before EPA heptings held in San Francisco
regording vlows on the offloacy of the 102(2)(C) stotement provialans,
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no Fuderal nolse standnrda for nirparts, thu Afrpoart and Alvways Dovelopnont Aut ro-
qulres copaldaration of nvironmuntsl inturest of communition rear alrperts and provides
fot pubtic hoarings, 1f requosted, on alrpor projocts,  Bul examination of profect pro-
posala on fila with the PAA reveals thal henrings have beon hold in anly 29 peresnt of
the cases, and in fow of thego had nolRo beon raisod na an lssue, This sugyests that
wheress puldfe hoatility to propesed ov expandad alrports near alroady congested uvla-
tion hubs 18 high ond growlng, communitien In other parts of the country aro still mora
alert to potential economic benefits {rom airporta than to posaible nolse prahioms,
This may tend to pravont full utilization of promlsing planning and zonlng technines
for contrelling fulure nojso problems.
Highway Noise

Environmental Inpact Statements musl alao bo provided far proposed highways.
The 1070 Amendments to the Federat-Aid Highway Act requires the Sacrotary of
Transpartation to withhold spproval of highwaya untl] apeaifications ineluds adoquate
implemontation of spproprialu nolge standards. Nolso guidelinus will not be issued
until 1 July 1972, but carly drafts are promizing, Only 4 percent of the Nattond In-
torstnte and Defonso Highwny Systom remains {n proliminnry stagos as of 30 June
1971, but an Urban System (funded for FY 1072 at $100 milllon) will be buitt upder
the now standnrds,
Qccupational Noise

Negulations of May 20, 1968, purduant to the Walsh-Healey Publie Centracts Act,

sel nolse llmits for employeos of .Foderat Supply Controctors. These apply to 75,000
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plund loeations (abaut 27 millfon workers), As of 27 August 1971, tho Walsh-Hoaley

nelno atandarda havo Deon extended by the Oeoupntlonal Sufoty and Health Act of 170 Lo

, all employuees in bupinesyun affecting intersiato commergo (35 milllon ndditienal workers),

Since 7 July 1971, the Burost of Mined, under the Federal Coal Mine Mealth and
Safety Aot of 1969, has imposed mandatory noisa Hmlts (idontfenl to tho Walsh-Healoy
standards) for approximatoly 100,000 minors In 1900 registerced underground mines,
Itegular monitoring in assigned to mino oparators, with the Mateau of Mines providiag
their iralning and providing n chock through nolse surveys conductad during quariorly
safely antd health inspoctions.

Effoctiveness of Existing Stats Rogulations
Aitport Noise

Californin has taken the lead In sotting overall notso limits around pleports by
legislution (1969) ompowering tho State Departmont of Avronaulics to set standurds
both for overall alrport nolse and for singlo-event noise, Theae reguistions were
to becoma effeotive on December 1, 1071 lut hiave been held Ln abeyance by the
1971 legialature, Whan put into offect, thoy will allow large alrports 15 years to
shrink noise contours to what hus been defined na the acceptablo level applicable to
all airports under the atatutery standarda of *nolse ucueptnhlu‘ln u reasonublo persan
llving near tho airpart" and "ecopumically and technologieally feaslble," Somo
difficulties with enforeemont and elfectivensss can e forescen,

Some sirport olficials allege that, unless the fleot [8 substantinlly converted to
quietor planes within this 15 year perfod, it muy be necessary to curtull operations

conaiderally ar else to make major putchases of lund, The former megaure would
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haye mupjor reporcugsions for nat{onal alr transportation patiorns, while tho lotter
could lio well beyond the financie] copacity of the afrport,

The [nw moy e challenged in court by the airlines on the grounds of Fedural pra-
emption and unresgonable burden on Intarsinte commerco, Califernia holds that there
I# no proemption in the abaence of Fedarnl yule making on almwort noleo buvels and
that the standards ara firmly grounded on thi proprietorship of sirport owners snd
the right to the atate to Hiconan airports,

Thero |8 n posaihility that neceptablo notse cantaurs ostablished by the regulstions
witl be used by courts as evidonco for invarse copdemnation, although the Act providey
that thay ahall not bo so used, The California Law Revision Caommittes favors A
throo-year muratorium on such use and u hill o establish thls moratorium was passed by
the atata legialuture,

The sihglo-event limit was deliborately ot so high as to be effective only n con-
trotling opetating procedures of existing aircraft, rather than na a push for technolo-
glenl impravemant.  Enforcomeont 1a left o 'thn eounty in which the alrport 18 localed,
In many statod, unfortunately, alepert nolae Impacts mest detrimentally on countles
ndjacent to, but not contalning, the airport; and in consldering simiine legialntion
#iates ahould tnke thiy inito vccount,

A number of other stutes, In consldoring slmilnr leglslation, apponr fo ba awalt-
fng thu oulcomu of Cnlifornla’s ploneoring effort, With the resarvations notod ulave,
this model moy be widely adaptoble to stotes with significant wlrport nolse probloms,

Twenty-flve atates own and aperate airporta, of which somae 300 are gorved by

schoaduled nlr carriera, and can exerciso some control over {hem o8 propeietor. The
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blstate Port of Naw York Authority has done the most In this aren, by eastablishing
maximum noise lovels, Thia regulation s offective in lermu of complloncu, the ovar~
all rate for which [a 9D, 5 percont, with B0 poroent ol tukeoffs helow 105 dBSA,  Vieln-
tion rales nre much higher, however, for hvavily loadod transocoante juta, In lerms
of nolsn reduclion, howover, i {s only marginally alfoctive; the violation roto Jy Jow
bgenusa thg imit is high. * Thare {s pldo alleged 1o be systomotie cheating by niveralt,
in which thoy momantarily eut powor as thoy poas the monitoring equlpment.  Furthov-
Tore, airpart oparaiors hove o uthorlty over landing procedutoa, since those nry
controlied by FAA — and landings, duo to l;mg glide pathe, aubjocl largor pumbars of
peopla 1o nojse than takoolfa, Tho Port of Now York Authority reparts that 80 percent
af complainta ate preduced by landings,

Reptrictions on the numbey of night flighta are effective In reducing complaints
it are serjounly restriolive of traneporiation because of bational and Lnternationnl
Ume diffarcheos, Moreover, cahgustion at aoma alrports has ronched. a polnt ot
which safety conslderations may diciate moro, vathor than fawoer, night flights,

Tho flucal conditions ol most state and locol governments, the shortage of housing
in large motropolitun atens, und tho large land arens that oro nojse~impoated combinag

to 1imit the slfectiveneas of lund purchaso ov atrict zonlng of Innd around exiating

*  Toslimony rocoived nt the EPA honting in Hempatond, Long Talund indicntes that
no [unitive snforcement actlons have vver beon taken sgainat any irline,
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alrporty, In the epso of now nirports, however, lamnduae leehnlques such ng indug-
trinl buffer zonua appeur lo have considerable promisy, *
Vehicle Noise Programs

Magt statos prohinit madifled or defective mufflers, but finy or hone systomatic~
ally unfores this prohibition in 8plte of muantliative ovidencs that rigorous enfareement
wauld signifloantly reduce vehlele nolse levels, Callfornia hus the most comprehen-
Aive opatuting vohicle neise low, hat the level of enfercamont evan thore 1s Tow, shwwo
# two-man lonms are responsiblo for 162, 361 miles of highways, During u 12-maonth
poricd, §00,000 vahjclea were monltarod and violations ware eharged for 0,5 poercents
0. 1 purcent of pnysengur cara, 1,2 poreont ef trucky, and 2, 0 porcent of motoveycles,
(Californl. had 11,580, 000 registered molor yohlclua In 1970.} There s no record of
the pumbay of cogua taken to court (this 8 o minor olfenss carryimy o Mos of §25 or
less), but the Highway Patrol states that moat eltstions have resultod In conviellons,
Through July 1971, some 2,200 citatlons were {gsued within Colifornla for exceasive
vahicly nelse. The stato population (8 m"nmer thnn 20 milllon. The low porcontagu af
vlolntlons probabiy doos not indicate the offectivenosss of the law but dndicntes thy In-
adequacy af the standards act.  The Highway Patrol hae indicated that 11 would support
standorda that would couse 7 ta B pereont of presently operating vehiclea to e in vialn-
tlon, on the groupds that #i-poreant compliance indienlos lechnloal feasibillty, “The

leglulnture 18 prosontly vonsidering theae nnd even sirlotor standards,

*  An uxiapsive discusslon of past, present, and fulure land wso plannlng efforin at
majar airparts 18 contained In thoe transcrip of the EPA Nolse Hearing,
Warhingion, B, C,
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A pimllar low In Now York State bas s lower loval of opforcomaont, No specizl

onforcumnant {enms are provided, and one ohaerver puls the numbor of summons

fasued ol six In the firat 2 yeara.

Callfornin sota nolse emlaslon limits for now vehicles, but requires festing only

when an operating viclatlon has been eharged to o now or current-yoar medvl, Some

vohicles have baan vecalled for fitting with improved mufflers, bul the nmnul’ncluf-

ors’ right to gell hos pot yol been revoked for uxcessiva nojso emissions. Vuhicle

laws of iwo other atates are too hew for commont on tholr cifectiveness.

Boaldea the ingufflclunt strictnoss of alandards, uxisting wtate controlp on nolso

frotn operating motor vohiclas appoar to be Ineffective becouse of;

L

Tochnignl diffioultios in monitoring nolug somtreos, In Now York, statutory
Ilmita apply to vohiclas travollng at lous than 36 mph, rathar then to vahinlns

In zopes with speed limils of 36 mph {as In Californin), By using zones, tho

enforeing officor enn presumo rathor than prove the speed of the vehicle

heing eited for violution, A more serlous conatraint 1s the Californls require-
ment of 100 feat of free space around both tho monltoring microphone and the
monitored vehicle; and (in Collfornia und New York) the requiroment that nojso
bu mapsured ot a distonee of 50 faut from tha center lino of the highway, Both
roquirements aro for the purpose of asparating and kdeatifylng spucific nolse
sanroos and avolding reftected sound (rom nexrby hulldings or other ohjocta.

but both make 1t difficult or fmpoasiblo to monfter vohicles on oty sireots whoro
tho worat problem oxiste, Idahoe has tried to mnko its muffler low more effec-

tive by spacifying that murnu:;s must prevent nojse ovar 92 dDA af a specifled
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distance, hut the law {8 not enforeed bevausu vehicle Inspocifon 15 dona In sinte-
liconned comimareln] garoges whare thero is no sound mensuring ceoguipment,

2. Assignment of enforcement yesponaibility to regular polico afflcors. Staje
und locald polloe univorsally give higher priority to safety and criminal in-
vestigation and npprohension than to noise contral; olworvers alga repart
that polico rapldly lose proficioncy with aound munsuring equlpment when il {s
geldom used, and then bacome even mare relovtant to usge it

&, Diaregord of polse sources other thon that from engines nnd exhaust aysiuma,

There le pubgtantinl evidence that mmuch af vehicle pelso comos frem tres nnd
rupning gear, but Colifornis pelice (contrary 1o statutory provialons) do not
eito whore nolee 12 attributable to sﬁch caudead; this 15 probahly trus In other
jurladietions slao,
4. Low probability of monitoripg and apprehonslon and rolatively insignlflonnt
penaliles, ‘Thia is probably the most Imporiant cause af ineflectivonons.
Cther Antinoise Ragulation by States
Stante lawa defllning nolse pa a nujsance are generally enfereed infroquently, and
seldom or nuver ngaingt mujor sourses of nolse such as factories, transportation veulp-

mont, ond conatruction sides, Statulery nofse limita on lolsure vehleled such as

¢ The roador ia referrud to testimeny glven at EPA henplngs In Dallas, Atlanta,
San Franclseo, and New York regarding poller officar attiludes an asaignment
of notso responsibiliiles,
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ahowmobilaa are most ofien unfor;:url by gama inspeelars and eonsorvation offlelaly,
and there is no data avallsble on lavels of onforcemunt, Semo snawmoldle ofubs nro
anlurcing notso limits on tholr members to moderale or avold pullie reactlon lo thosy
nolgy vehicles.
Efisctivenass of Existing Local Noise Control Regulation

In dualing with nofsa problems, local governments frequuntly express o need for
technienl upsistance In tho form of advice, guidelines, modet erdinances, upd flnaneial
ald from #tatea o the Fedaral goveramunt, Howeover, thoy nre alpo jealous of thair
proregatives in setting steieter standoyds than the dprger Jurtsdigtions may chonso.
Afreralt Noise

Except for a few curfew laws, attempls by lpcal governments to prohibit or ro=
gtrlot nireraft nofso Lhave generplly been struck down. A fow remain on the booka but
aro not enforcod, There are over 1, 000 punding noise suits sgainat airporis; usually
a loonl govarmmaont s the defondant in such o sult, and In. some cosod tho plaiptiff js
another @eighboring) local governmeont,
Vahicte Noiso

I Howall and (it {s genurally usaumed) in Californin ond New York, lecul govern-
ments are pruampléd by tho stute from control of vehlele nolse, atthough stuto laws in
the lattur two atates are poorly enforcod for reasons glven previously, In Colorade,
locsl governmonts may now pdopt noise standards provided in Slote luw.

The ralutlvely fow muniolpallties that have quantifled nolse standurds for vohiclss

repart the following prohlome with enforcement:
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Cmarpears -

Ry

1. Difficulty In setting standarda that are both technienlly fanaiblo and yot strict
enough to be effective, particularly beeauno eltjios have limitad budgels ond
8 groat searcity of tuchnlcally trained personnel, City officials (Tequontly
uxpreas a heod for Fodoral or siate guidalines and technical asmintance in
sclting stondards, ns well os in establishing enforcament procedures.
2. Technion! difficultien in soparating and {dentifylng Individual nolse sources
on crowded clty atrosis with a generally high amhlont nolae lavel, These
difficulties also prevent anforcamont of State noise lawn on aity atreels,
3. Lack of personne) and oquipment for systematic monftoring and enfoercement.
Again, 08 hes bean pointed oul, police place higher priority on other dutles,
Snnin lecal governmenta are exporimenting with nuw vohicle noigo standnyds, Rut
hore they face g porticulnr dilficulty in thut o large fraction of tho vehlcles using the
olty streots are probally purchased elsewhore: wll.h;r; metropolitan areas there are
genarally many local governmonts, many contain mevernl countlus, and some stroddle
state boundaries,
Laovels of enforcemant of muffler or hom-blowing laws and general nulannce laws -

(an used sgainst vehicles) vory widely. Fow cities can provide date on enforcoment

petiona, since there ta generally ne index of general citations and usually no compila-

tien of city coust casen, Where n high level of anforeemeont and effectivoness {s re-
portod {ns in Memphis and Boulder), city officiale attributo this to a high leval of
priority on the part of city officiala and police, and an educational campeign to songt-
tize the public to vehlale nolee, Such educational programs are reported to have Insting
affecta on driving habls,
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Mags Transit Noise

This ia o major factor in largo eltios, Mnsu 1ransit facilities ofton reprasent n
lnrge capital inveatment in aging ond deteriorating stock and aguipment, for which the
cost of aeoustical troatmont would bo vary high, For example, in Now York Clty, sn
uffaciive muthed has wen developed for roducing sulbway nolsc by roptacement of
track—Dbut only four milos are yepleond oach year out of u total of 750 milus of trock. *
Genaral Nuisance Lawis

Faw slolistlos ara kepl by citles on enforeamont of neisnnce lnwa, Yolico control

nolse on tho bpals of complaints, and frequently depond on peravagion and worning

ruthor than officinl action, Whore enfor i ogainst Iy N0jHO 0T CXcoss
slvo noise dopends on discrotion (In the abaeneo of quanlistive standards) statutes aru
sometimen slruclé down. Doeibel limita, where tried, aulfer from the diflieultles out-
lned above for vehicle nolso standards. And it ia even mare difficult to establigh
rengonable limita for the varioty of aourcea coverod in genoral nolse laws. Educn-
tlonnl programs can groatly enhance tho effoctiveness of noise Inwe by gansitizing
oilizens both o theiv duties and to their rights to & quiat community.
Comprehdnsive Nolta Ordinances and Offices of Nolse Abaiement

‘There ropresent a new and small, but growing, trand fur municipalitics us amall
ap Inglewood, Culifornin {poputlaticn PO, 000) or ay large ns Now York City, Thoy offer

the following ndventages:

*  Dutuils are contained in testimony glven at EPA hearings hold In New York City,
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1, A divectorate whoae primary rosponsibility I8 nolse abaternent.

2. Investigalors apeciiically responsihble for responding to nofse complainta,

3, A stoff with initiative to sevk out nolao violations and proficiency in using
sound measuring equipmont.

4. A focal point for mounting o public edusntion campalgn,

Caats of such cperatlons are not necessarly lnrge (360, 000 annunlly in Inglowood

and $300, 000 curtuntly ln New York Clty} but mpy nevartheleas be o atrath on limited

© municipal budgets, Doth Nuw York City and Chloago plan to use about 40 to 50 in-

voatigalora for nojse enforcement.
Zoning and Buitding Codes *
Inclusion of noine standards In zoning coden ls generally recent, and most arv not
well enforced. Many citles with quantitative polso Himits In xoning codon have no muasur-
Ing oquipment for enfarcermont purposes, and thete 18 ngain a neod for guldelines in for-
mulating workablo stundards, Standurds are usofl for planning and zoning commis-
ajons In sarsoning npplicants for Indumrfa‘l looatlons. Few oitles have noisp atandards
in bullding codes, New York City has them, but no buildings comploted undor the nuw
code hava yot been seccupled,
Constructian Noire
Experfence with local control of construction noise is taryely restricted to curfew
lawa, which are often relaxed on o plea of convenienco, particulurly whers daylimo

traffie is a problem, Thia Is one of the higgost gaps in loon] nolse conirel,

* The reador is yefervod to detafled testimony on this subjoct glven at EPA hearings
held in Dallas, Ssn Francisco, and New York City,
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SUMMARY

‘Thore ara some goneral observations that cun bo made regarding tha laws upd

regulatery schemes for nolse abatement and control:

&  With regard lo atreralt nojse, thore is a jurisdictional proliem.

&  Stole statutes exhibit ineransed lochnient proflciency in underatanding tho
avolving technolegies for nedeo control as comparod with elty ordirances.
Howavor, states pro constraiped En many instances by Foderal procmplion
of the regulutory field (nn exgmple buing alreralt) or conllicts with interainte
commaroo matters or other Fedoral constitutionn! powers,

e  QCity ordinunces are, In goneral, vague and techniocally deficient, Howaver, os
the uwaionosas of the neise problom increasos, some city ordinances ard he-
coming moro sophisticated through tha use of abjective standards with ducibal
levols.

# The courts ura bogoming incroaalpgly invalved in tho controversies avar
nolge control. In general, howaver, privato suita for mopey damages have
not accemplishod & grent deol vegarding noise suppreasion,

One of the mojar probloms on the stote and locai luvela of govornment |5 that of

enforcemont. In genporsl, nolse statutes, no matter how well wrilton, ars rendorud

Ineffootive becauae most stato und local pregrama are Insuificiently furded and staffud,
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CHAPTER &
GOVEANMENT, INDUSTRY, PROFESSIONAL AND VOLUNTARY
ASSOCIATION PROGRAMS *

FELDERAL GOVERNMENT PAOGRAME
To discaver the proaent extent of Federul activity in noise nbatement and conirol

and lo cccurately asacas that actlvity, the Environmenial Protaction Agenoy's Offles

aof Nolse Abatement and Control sotiducted u'survey of Fedaral agencics and depart«

ments. On the basla of program size and nuthority, the 17 agencles and departments

were groupad into three ganeral categories according to relative magnitude of progrinu;

slgnlficant, modarate or miner, It wos found that in addition te the Environmental

Protection Ageney, depaytments with stgnificant involvoment in nolso inc;ludurlz

1,
2,
a,
4,
5,
4.

Department of Defonne
Health, Education and Walfare

Houatng and Urhan Department

Dapartment of Labor

The Natlonal Aeronnutics and Smea Adminiatiation

Department of Transportation

* This Chaptar (s basnd on daty contoined In EPA Tochnleal Infarmaifon Documents
NTID300, 8, *'Biate and Municipal Non-Occupationn] Nolse Programs;”" NTIDS0,1,
"Noisu Programa of Professlonal/Industrin]l Orgnnizations, Unlversitlea, and
Collages;'t and NTID300, 10, "Summary of Noisa I'rogramy In the Fedural Gavern-
mont," Ses Appendix A Tegarding procurement of this source malarial,



Agonciea havipg more moderato programs are;
t. Departmunt of Agriculture
2, Departmont of Commearce
3. Genoral Services Adminlstration
4, Deparimont of the Intorlor
G, Natlonn| Science Foundition
6, The Poatal Servieo Commisaion
Finally, agencies roparting relatlvely minor pragrams wero:
1, Atomlc Energy Commisslon .
4. Fedaral Power Commission
3, State Department
4. Tonnessee Valloy Autherity
6, ‘Tressury Deportmiont
Slgnlficant Fedsra! Involvement

Table 5~1 Llustrates the extent of Federal rogearch and devolapment activity In
tho nofso fleld, Responsibility (authority) and funding for faen] your 1972 I8 In theu-
annds of dollars. The seepo of foderai netivitles includes tho areas of huarlng consur~
vittion, non=puditory effects, rirernft nolse suppression, community nofse probloms,
and atrndardization of sound measnring equipment,
The Environmental Pratection Agency (EPA)

EPA eatablished its Office of Noise Abatomuent anid Control In Aprll, 1871, Just
4 months alfter the Agenay's formution, Undor Tithe [V of DL 01-804, the EDA
Adminlatrutor was nathorized and directod to establigh an Offlce of Nolsw Alatamont
and Control (ONAC) to denl with probloms of oxeessive nolao, The stitfute further
required the office to prepare u report en environmental nelge for sulinlssion i Con-

grosg no lnter than 31 December 1071, This document fulfllla thal requirament,
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Tabla §-1
SUMMANLY OF FENERAL NOISE RESEARCH ACTIVITY
FEDENAL AGENCY TYROFNAD RESMINSIHLITY fAUTHORITY) APROX, FYT2 ${THOUSANDS)
Alamic Frargy Commlsion Mone
Depwriment of Agicyitue Mol amitslon, confrol § ubotsesnt Clak McNarp-Act, 1142 MeSasanys
In teral sreoe = squipmant rahe, aftens MeNary Fan) Rinadich Act, 1PN, m
votisn Ly yagalion stretn . Agbcultuel Enpmeimaty) $hilion
{Swith-Lovm), 1933,
Dapriment of Comer co '
Hatioma| durbey of Starwkacy | Nelw wbatenen & comivol rogrem
bullding ecmnllcs, whadordizotlan of
veumd ayulpmant,
swmmn L
MNatiom| Ocdenic & Atrmmphnic uctwticy & s
Dupstmant of [lérme
Aty Niwdical, phvlologicat, mycholapieol [ Avey Ragulotinn 1,084
#ftesi of nojia; b peneration control
! - of atpuiprmnly hoctIng. eorservalion,
Alr Forga Alorslt nobe control & chatement; Saction BOTE, Thie 10, U5, Cods b
heaing comervitien; moive #lech * wd AF faguintlom.
vy mhons],
Navy Mrersll nale raducions sngine noin Navp Ovdets, regulatlom, band
wpptulon,
Emyironmantal Frolecilan Agency | Filach of paive on public haylth & Title IV, ML-91-0D04 m
Office of Noist Abarement & | mallors fomet 1o Congran}
Connved
Dapartmant of Haalth, Edveolion
A Wellog
O tuparions] Solaiy A Heslih At H

Soclal Security Admin,
Nadiona! Iratligtes of Fealih

Health Servien b Mentul
Hypiths Adminiriidtion

Hewlrg cankivarion
Mpcholagical & Phpiiplogical sHuch
of nalsa,

Nanozuputinnal raiw beating loss

Public Heglth Tmvice Act
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Talle 5-1 (Cant)

SUMMARY OF FEDERAL NOISE RESEARCH ACTIVITY

RO IRl PR

APPEOX, F'7? HTHOUSANDS)

FEDERAL AGENCY TYPEOF A D RESPONSIBILITY {AUTHOMTY)
Depstiment of Hewting & Urbon Mattopalitan akseoit malup ohaismem HUD Cirsubor 1390, 2
Development palicy & dndy, toe commuclion ting %0
whuctural characterfitica, whan nolwe
wrvay malhaialogy.
Papuximant of Intoelor
Pk Servlce Sanle baom wonlierlng in Netlom] barky HE
Bueou of Mime Hacwing lour & rolsw poblers In minn Faderul Coal Mine Health & Salery
Aciy 1989 & 1936; regulationd in
AICFR14; S0CFR4; MCTR]; 30CFRY,
4ICFNZ; SOCFAYF KT0)
Dupcrtvn) ol Lobor Nome
Daparimant of Stote Nane
QOF Ace, #L=89-62 Fad Ald for 9,94

Papatmeni of Tempariation
Faderal Avintion Apgency
Adnlutation

Fadwal Highmay I

Adrcoolt nolee Sppremion; sk Loom
olinct

Teatlic naiwe & ohalament

Trampariation Syile

Community rolis

Highwap [17T0); FAA ragulnripns
FAN rmpulation) ond arder,

Dapatimint of Treowry
Sacur) Swrvice

Buretu &l the Mine

Healng conmervalion

Naine smyninsien Jitn aquipment

Fasernl Fower Commlulon

HNona

General $arvices Adminlinarar

1ien b densl on aaive
W1 Quister predagty proc, tamant
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BUMyMH\' OF FEDERAL NOISE RESEARCH ACTIVITY
FEDERAL AGIMCY C e OfRaD RESPORSINILITY (AUTHORITY) APROX, FY7T HTHOUSANDS)
Mutioral Asrarmalcal & Smre | Alwsh mip shusioar § jontsl. Tpaen Act 1L 03-300 23,00
Aukm| Al upratiom
Netlomsl Sclance Faiaintlon Tiomtea| rawatih of nelw #fbech &
mels caniral
Pesiul $avvice Comminian Holvt santrol of puulgment L1/
Tommts Vallty Avitarity Cimmunlty nela dflchn




In the preparailon of this repart, eontracta with universitles and acoustical enginepr-
ing firma wera lut for nasistance In assembling dala on difforent napocts of the nolsa
preblem, Public hearings werp cossbteled dn major cltioa during tha summor nnd su-
lumn of 16871 {n an effort to gnthor testimony (rom Industrinlists, tocul and stale gov=
ernment offlcials, acientific oxports, conaervationiata, public and private organiza~
tions, and private citlzens.*

Titlo 1V of Publie Law 0E-004 (Sectlon 402e} raquires Fedornl agencioa lo consmlt
with tha Administrator of the Environmental Protection Ageney on thidr curront nolse
generating activitios that may constitute a nuisaneo or be otherwiso object lanublo,

‘Tha Environmental Protection Agency is [n tha process of issuing the appropriate
gaidalines to imploniont those requirements, The Agency hag hald conaultailons with
these agencies on preliminary guldetines, nnd has.obmlnml Information from tha ngen-
cles on thalr operations whioh engonder public complaints,

Bection 102(C) of the National Environmental Polley Aet (PL 01-100) requlres all
agencies of the Federal government to provide statementys specliylng the envlronments]
impact of all proposed projects, leginlatlen or commenta on loglalation, Tho Environ-
mental Protection Agonoy is required by Iqw to comment ob all such statements,
Environmental Impact statements involving polontinl nolse problems are currently
hoing roviewud by the Agency, The proposed guidolinea, mentloned abave, will pro-
vida for an Integrnilon of approach beiween tho twn laws, .

Undor Title IV, EPA also lg undertaking other actions tncluding demonastrations,
oxhibita nnd follow-on netlons indleated by the report to Congreas and tha testimony

receivod nd tho public henringa,

* Hoo Appendix C for Informutlon us to seope of hearings, locatlens, and subjoct
matr, Tuestimuny recelved will bo publishod as vorbatim trnecripts.



I Cangrosa in now cohaldering nolee legislation ng & major environmental concorn,

The Administration's proposad Nolsa Control Act of 1671 provides fov the following

5 (3ee alsa Appondix 1)t
!

1,

Fs

5.

7.
L8

A comprohenslve Federn) nolso control and ressarch program, with tha
Environmental Protoction Agency serving as the coordinator of Federal ao-
Hvity,

Federal standarda, promulgated by the Environmontal Frotection Agenay for
transportation and conatraction oquipmunit, alectrie motors, tntarmal cambus-
tlon enginas, )

A labelling system to ldenilfy products as to nolze producing characloristics
for the honafit of the prospoctive consumer,

A provialon prohibitlng states and thualr political subdivisions from eutuablinh-
ing noino emisalon standards whore Federal slandards have heen establishod;
states would ba parmltted (and would bo oneournged to aslablish) use, opera-
tlon and movement rogulations of netse-praductng machinas,

A brond, EPA-gponsored research and davelopment program to €11l the gap
In ather Fodetrnl agancies’ rusnnlrch aotivities.

A comproliensive tachniea] nspiatanes program, including proviaions for ns-
alstunon on noise enforoamant,

A vigorouy and offactive enforcoment schome.

Finnlly, tha Environmental Protaction Agency would have authority to review
exlating Federal Aviatlon Administraiion regulations apd be authorized to re-
quost tho Administrator of the FAA to mnke changes, E1'A appraval would

also Lo vequived for any new regulationa on alreraft tolse,
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Al the present writing, this last revislon on aireraft nolso has been modified in
committen Lo provide oniy for consultatlon Letween the Admiblstrators of the FAA and
ETA,

The Departent of Defense (00D)

Nolse abaterment efforts hy DO have been both conajderalio and longatandinyg,
The armed sorvices partleularly are involvad i r;:sunrch on nelee and holse alato-
mont procedures, The priraary DOD thrusts ara cancentrnted In four main areas:

1, Ouvcupationnl nolae contrak and hearing consorvation,

2, Opoeratlonal nireraft nolse Abatement,

3, Nolge signature climlnntion in weapons aystem,

4, Cenatruction apociiications for noiso control,

At prosent, nolso pregrams are conductod within each of tho throe military hranches
to maot specliio operational roquiromenta. An emimeratlon of e separate oflorta is
contained in tho followlng paragrapha,

Army Nolse Effortsa, Army nolde proyrams are exetcuted through the following
agencivs:

s Offico of thy Chiol of Englnoarg, U,S, Army. This offlee la conducting a

atudy ($82,000) on nolse induced hoaring loas and the effecta of noise on the

officlency of seldlers' porformance,

e Qffice of Corps of Fnprinoors, U, 8, Army, The Corps Offtce conducta ra-

gearch on tho control of noige generotion and the applleation of measures to
oliminate noise fevels that may have ndvorae effeets upon human beings,
Curront inveatlgationa Include work In establishing critertia for the location
of certaln military activillea relaitve to resldontlal aveas und tho Lilentlfica-

tion of cauanr of nolswe pollution and ontrol eritorl duping construction
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aativities, Flacal support for nolse-relnted work within the Corpe cannat be
determined, No personhel are specifically assigned to nolso control programs,
& Army Madical Tiuaonrch and Dovelapment Command, This command eonduots
programa and ressarch convernsd with hiomedical offocts of nolseo, nolse re=~
ductiona, noise oxposure, and the phyalological and psychological effeots of
nolse, Current programs lnolude trautnatio origing of hooring losses, audi-
tory parcoption and payehophysics, and the aviation audiometry program,
‘The operating budgat for fircal 1872 {» $464 200,

&  Army Environmental Hyglone Agshey and Environmental Henlth Englneoring

Servicss, Both sgencles conduct programas to ugaure the health of personnel,

Curront programs inclyde the Heaving Conservation Program for the survell-
lance of scoupationnl hearing loss and studios of oifosts of oige on Individuale
at milltary installations, The operating expenditurea for tho nnla:: program
cannot be detormined,

s Army Materisl Commnnd, Under this Command, programs and reasnrch nre
earried out under nontrnct for nolas rocuction of equipmunt, Totary wingair-
omit nolsw reduction, and haman camabilittos, Expondituros for liseal WW7:
are approximatoly $450,000,

Alr Force Nolse Programa, The Alr Fores conducts researoh under nuthority of
Seotion 8011, Tille 10, U8, Code. Program activitiea rolated to nolee include the con-

sorvation of hearing program {(AFR 160-3; Hoxardous Nolse Expomire), with an operationnk
expenditures of 3509,300 for {lacal 1872, Reasarch programs are conductod at the Acro
Propulsion Laberatory, tha Flight Dynamios Laboratory, the 8570th Aerospice Madical
fteasarch Laboratory, and the Weapons Laboratory, all taborutorles of the Alr Force ‘
Systems Command, Cantricied resparch is maintained by the Air Forge Offlce



of Scienlific Research, Thore are no laboratories prosently doveting mll resources to
noise regcarch, Less than 3 percent of the tota] resources of Iahoratories having
notae researsh programa is allocated to that ond, Tho Offlee af Sclentifle Resoarch
conducts rogosrch on aireraft nelse generation procasges, Eatimoted funding for tie
project 1a $80,000, The Flight Dyramics Laborutory I conducting development work
ob atreralt asousticg, includlng polse control withln vehlele interdors and soale fatipko,
with current oxpenditures of $200,000 por year. The Aorospice Modienl Research
Laboratory conducts research on the offects of notae on Air Force perspnnol, Spogtal-
tzlng in bloacousiical ressatrah, this Laboratory L uniquo :lmong Fedoral nolse ro-
sotroh programs, Expandilures for auch research are $410,000 per year, The Aore
Propulsion Laboratary, with expenditures of $475,000, 18 conemmed with nolae abate-~
ment in alraraft propulaion sysloms, The Alr Forco Weapons Laboratory I vesoarch-
ing computor|zed noise exposure forecasting and has oxpendllures of 380,080, Total
oxpondiiures for resparch are $1,255,000, Addiunmll:y, iho Air Ferco has n program
for the development and acquisition of gound guppressers for ground runup of Jel alr-
oreit engines, This work is done ontlvely by contract ul an expendlture of $4,810,000,

Navy Nolsg Vrogram, Thoe Navy nolse abatoment program conocrns alreradt and
rolated ground facilities and equipment and s divided Into the uruns of;

&  Nolgo redyction of vperating nivaraft,

¢  Nolso supprussion for ground runup of vngines,

&  Nolso supprogsion for overhiul and maintenapee tosting,
In addition, an cxploratory dovelopment program concerning 8 semi=-portble nolse
aupproasocr for gua rline enginea Is underway, A contraol for $187,000 has beoen

anwarded for tho exploratory development program in fiscal 1972,

=10
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Department of Haalth, Education and Wolfare [HEW]

Tha Occupationsl Safety tnd Health Act provides authority for the Matlonal Inatitute
far Occupational Safety and Health to undertake resenvch with the obijectives of: (n)
defining ocoupntional noisa 1imits for congorving hearing, (1) assusaing induatrial noelsc
offacts on overall health, safaty and porformance capabllity, (¢} considerlng dlffuren-
tial diagnosea of nolso-tnduced hearing losn cages and (d) training and demonstration
projects bearing on Industrlal noise control and hearing canservation, Funding for
thase nasoried nativitios in FY 1972 will bo In oxcess of $400,000,

Likewlso, the Nationnl Institute of Health {NIH) is vested with authority to conduot
rosenrch n nolss as part of its hrond elasion in health, NIH spensorwd studles are
bolng conducted largely on the physiclogienl mechanisma underlying nolse-Induced
hearing loss und napects of apeech patception Lh nolse through grants totnling nearly
$1,000,000 awnrded to varlous unlveraitios and_lnbommrlns.

HEW conduots a hearing conservation progrum for Ita own employoes ss part of
{ts oocupational henlth nctivities. Progrum objoctlves are to assess and remove
hazardous noise sources and otherwige protect employens [rom advorse nolss affecty,
Othor concarns [nclude the {aclation and wviluation of nolso-producing vquljpment,
Cecupational medical guidelinos duseribed (n PL 658 73th Congress) und DOD elrcular

A-71 govern the administration of tho program.

Department of Housing and Urban Development (HUD)

Nolae control and abatement Is not & sapuraie program within 1IUD; howaver, the
Secrolary has establiahod nolpe control requiraments fer IIUD proagrams (HUD Clreu~
lar 1390,2), Nolse problems arising In housinyg aito selection, atructural charneleris-
tics of buildings, and land use planning, are Included, Devolopmant of comprehansive

urban nolse survey methodologies, metropolitan aireraflt nelae abatemant policy



studloa, and tachnlenl suppert for oporational nolae abrtement programs arg major
activitios of the dopartmont,* Plans for futuro considamtion Include axlension of tho
Comprehongivo rhan Nolse Survoy Program, meaaurament inglrumentation for deter-
mining alte nolac axpesure, site nolas exposure techilques, duvelopment of model
ordinancea and balldiag code sootiona, and nofdw emlasion rotings for appliances and
oquilpmant, Approxlmately $500,000 has been programmed for noiso research and
dovelopraent netivitles in HUD for FY 1072,

Department of Labor (DOL)

Tho maln DOL emphasis on neisa ls In two areas: The Walsh licaloy Contracts
Act, which coversd health stundards for smployoes engaged in Fedoral! contruct work
exeeeding $10,000, and Tho 1870 Oocupational Safety and Itoalth Act, extendlny cover~
nge to all buslnessos ehpuged in interatale commorss. Workor exposuro alindarda
under the two aota are Idontieal, Thore nre spproximataly 80 milllon Ameriezns com-
posing the work forco; the overwhelming bulk of thesa ls gomehow angaged in Intarstata
commerce, Hearing loss due to noise [a, of course, one of the heulth considerations
vovered under the 1970 logialation. HRegulations lmiting nofée uxposure of workers were
adopted by DOL under nuthority of tho Act; these limits warw publishud in the Fodoral

Roglater,

Mational Aeronautics snd Space Administration {NASA}

‘I'ne NASA {as woll aa It predecessor, NACA) has heen deeply involved In aireralt
noiso research for many years, The Fiscal Year 1972 program includes coniraot and
in-house regearch totaling $26 milllon in the orens of reduction of nireruft nolse at the
aource, nolae propagetion, alfects on recoptors, sondo boom, and approach trajectory
modiflcation, Of this total, $12,6 million fa contracted regaesrch, $5,4 million covers
¥ A notsble example of the Department's activiiles 18 the issusnce [n 1971 of ita “*Nolse

Asgesdmont Cildelinos' to bo used by nonlochnical parsona to ngsesa prosent and
future nolss oxposuros of housing altes,
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test ofulpment and instrumoentation for the in-houso regvarch, and 37 million b8 hud-
gotod fur rosearch and progruin manngernant (chlelly in-house rescnreh manpower
cosir), Constructlon of o new aircraft polse rotduction laboratary 18 underway al the
NASA Langley Resenrch Center, and the laboratory, costlayihout $6,8 mbllion and
acheduled for completion late in 1072, will provide a mujor expanaion of the natlanl
eapabliity,

In addition to research activites, HASA providus nolse protectlon for lis cmploy -
ces through work gito survelllancs and nudlometrie testing, supplomentod by goneral
modical protection., ’

Dopartment of Transportstion (00T}

In necordanee with the Nepartmant of Trangportation Act of 1960 (¥, L, B&-670),
Sectlon 4, DOT g enguged in rossuvch nnd development relating to trnsportation
nolse, particularly atreruft nolse, Additionally, PL 90-111 provided for nofsy cer-
tificatinn of plroraft by tho Fedural Aviation Administeation, A separuie olflee of
Nolse Abatoment udmlnletars the heise program within DOT, 1ts progiams am con-
corned wlihy 1, evaluating community respense 1o alrerndt and irunsportation noise,
2, developlng transport nolse mensurament erlterin, 3, ovaluating Iranspariation
nolee spurces, 4. doveloping mathematicul models Tfor estimuting notse nnd ovalunting
the {mpact of tranaportatlon nolse. The office's many twehiicnl research programs n-
clude {nvestigation of truck englne nolse and jut nolgs as well as the developmnent of
measurement equipment and procaduive,  Twenty parcont of the officety budgel in
spent In the utilization of the technlcal eapabllities of the Transportation Systems
Conter nt Cambridgo, Mussuchuseuts ag well as those of muslde contractora. The
Conlar investlmtlona, amounting to $900, 000, Include monsyrement ikl simulatlon
modoling of community noise levols coased by tennsportatlon velated sources sl ye-
search of mechunisms of potso gengrntlon in jet engine exhuust V/STOL ulremall, and

internai combesiion engloes,
4 £-13

TR O- 122y

i
bt
i
¥
;

e e

V.



Included within the DOT research and development offart s *hat of the Fodaral
Avintlon Administration In which ajrernft nolse suppreasion and ndverae effects of
ganle boom are heavily emphnaired, Expondliures fer this program lotal $0, 166,000,

Flually, the Federal Itighway Adminlstroiion conducia o nolso rosoarch progrim
whostt ecope {ncludes traflle holse measuremaonts, evaluation and abalement, Expondl-
turos for thig etfort total $14%, 400,

Modorata Federnl Involvement
Department of Agricujiure {USDA]}

The USDA I8 engaged in olght gpocific nolse reduction programs. The overail
objactive of these programs ia lo determino nolso levels cnunating from agricuitural
sourges, As n mrt of thig effort, USDA conducts rescarch on nolpe propgmtion and
altenuation from vegelative acroens through grants tetaling $250,000 o stato agricul-
turnl oxparimont statians. Awtharity for this research Is lopated in the Clark-MeNary
Act of 1942; the McSweonny -McNary Forost Rosearch Act of 1828, and the Agriculiuml
Exporfmontal Station (Smith-Lover) Act of 1068, Moraover, USDA and the U, 5, Alr
Force mriclmtod In a mutual research effort on the effects of nofse on chickens,
cows, and swine,

Department of Commerce (DOC)

Within DOC, research and meagurement programs tn acoustics are sonducted by
both the Natlonal Durenu of Standarda (NBS) and tho Natlonn] Oceanle und Atmospharla
Administration (NOAA}, Only programa of tho former division, however, are speclf-
Eenlly dirocted towsrd nolsa abntoment.

Within NBS, tho Institute for Baale Standarda (IRS) s currontly invalved In two

nolse~ralated prajects;
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1.  An Investigation of reverberant sound felda with an alm of developing new,
improved mathads for measurement of aound abaorption and dound power Ln
ravorberation chambera,

2, A study of current methods for monsuring the sublectlve lhetors of toudneas,
noisiness and annoyancoe and the development of now methols for aubject men-
Burement,

In ndditlon to thoese two programa, [138 18 also onguged In basle resanrch Including
ths devolopmaont and standnrdization of eallbration proceduros for varlous gound mea~
suring cquipmenta, Addltlonally, the Natonul Bureny of Standatds in a jolnt wlfort
with tha DOT has underiaken roseurch on truck tive nolse, 1t hua alwe Joined wiih HUD
on » project aalled "Operation Breukthrough® to measure polse levels at bublding
silos,

The Bureau is also concernod with pueaesger car tire nolse aud has mada Invest)-
gations inte tho subjoctive assesament of this unwunted sound, It also togts nolsc
characteristicn of toys and of postal nall sorting muchinos,

Also under NBS, the Inutitute for Applied Technology 8 comducting 4 varlety of
rasearch programs concerning nolao uhmbmum in buildinga, ‘The dovelopment of im-
provat 1eat mothods e emphasized both for measuring dound tranamission and for
rating und testing the overall accustical performance of entre pu!l«llngs.

In anditlen to these direct rosearch projoris, NH§ presontly has a working bulgat
of ahout 3465,000 for programa spongored by olght othar agencica {includlng EPA).

Tho eurrent aparating hudiat ts $500,000 of which upproximately $200,000 i
applied direetly toward nolse abatement roscarch, A $200,000 inerense i funding s
requested Lor flacal 1873, which would nllow NDBS o expand i3 efforts in nolee control.
Contracts totalllng $41,000 have bean negotisted with twy privata orgnnizations to oli-

tain cdatn relavng to nolae In Eutopean onviranments and to gihaz Informatlon
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osneerning the acoustical propertics of doors and windowa, This latler data 18 oxpocted
to pravide archlicota with valunble Information in practicnl doalgn. DOC has no author-
ity In tho area of noige regulation or certificatlon,

Goneral Services Administralion (GSA)

Tha magnitede of OSA operntions requires its inclusion ln this discussion, Althaugh
1t hag no formal nolso abatement program, G8A is developing nolao abatemeont proce~
durss for conatruction and demolition activitles,

Mnximum spund loval crlteria for mechanienl ballding oyuipment wore ealablished
in 1870, and ave Included In apoctilcations for major construclion projects, These
Jovals nre more stringent than those ealahli'ahod by the Depirtmant of Laber upder the
Oocupationn! Safaty and Health Act, Conatructional noise currently ig belng monitared
at the slte of the bullding now under canstruction ln' Dhiladelphia, Pa,, to dotermine
possible critarin for futura dovalopment of nolse abatemont atandards, As for space
already occapled, GSA Is continuously dovoloplng sound lavel eriteria to linprove tho
acoustical environments of buildings, Flanlly, GSA [a amending procuremont spockfi-
calfons to roquire qulotor products, This ngency will have a profound fmpresaion in
nolse reduction through its vast purchasing power, Datn on funds for aupport of theso
nctivities wia uravailable at the timoe this report waa prepered (GSA's neise abalement
pragrum Is not budgeted separntely.}

Dupartrent of the intarior (D01

This agency is currently involved In conducting threo apeciiie noise programa;

1, An FAA funded project for monltering the frequency and charactoriatics of

sonio booms in cortaln nutional parka,

2, A Treau of Minea Inatituted trabning progenm for ihspeciors who will survey

nolso eondltions {n minos.
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3. A research program fnatituted by the Burcay of Mines and HEW to study nolsa
prohlems in mines and related hearing loss gufiered by miners. Only the
Bursau of Minoa program has baon gpacifically tudgelod for nolso abatement
anil control, Estimates lnelude $45,000 for regearch and $18,000 for an
ncoustical research laventery, Fuluro DOI program plans in the nolae fleld
ara zlmoat entirely limited to this program,

DOI Jogistative autherity for nolee resvarch togethor with regulations far thy fur-
thox deflnitien of that autherity are contained In: Tho Federal Ceal Mine Health and
Safety Act of 1069 and the Act of May 28, 1936, and regulutions fourd ln 41 CTR 14;

o CFR4; 38 CFR 1; 30 CFR 1; 43 CFR 2and 30 CFR 1(F) (70),
National Sclonce Foundation

From 1968 through 1971, the Foundation funded equipment purchagen for nofse ro-
search amnunting 1o $80,200, The Specin! Enginearing Program director awl hig sialf
spend ahout 15 parcent of their time on acoustles and nolse contral, Timn 1s also cam-
mitted to the nolse area In the paychoblology and neurobiology programs, Similarly,
a numbar of projeats on notse research are funded through contrets or mants, Tuotal
research exponditures for notue project.slin flacal 1971 woro $175,000, Whilu te pro-
joctions for fulure nolgo research have been made, tha Foundatlen bas stated that Lt
exponts te fund acdditionnl projecta fn neise problems and ncousties,

The Porial Service Commissian (PSC)

‘The nowly formed PIC 18 currently invalvad in thres spocific programs durigrwd
to reduce noise in the worlaoom aren, Two rescnreh projeety almed at identifying
ex!siing nolsc souroes, determining noise abatoment proeodures, and tmplamenting
prototype modifications have been Inltiatod, On o trlul basis, gpeclal Posin) Sorvico

Hpecifications have beon lasued on the dovelopmoent of now equipmant to ensure Lhat
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aparater nolse lovals do nat excoed a given lovel. Expendituros for personns] and con=
tracts amounted ta $260,000,

"PAC has no Individual asalgned to nolge abnemont programs on o full time kasia,
Maorsovor, It roporta na leglelative requirements and states that future nolso control
plana will depend inrgoly on the resulta of current projects,

Minor Involvemant !
Atomic Energy Commission [AEC!
In tha process of obtninlng Heenalng for a nuolear powor plants, the AEC, undur

procedures {saucd by the Director of Regulations, provides asaurunce that nolsu 18

considerad, as roquired by Secllon 102(2)(c) of the National Envirenmental Act of 1989,
Other than thig, the AEC hua no activitdes relatad dirsetly to nolss control,
Federal Power Commission (FPC)

The FPC, In the exorciae of Itg authority foy llcenging hydroolectrle projocts nnd
other powor-genorating sources, aonalders holse as nn environmental faclor,
Department af Staie

The State Doptrtinent, in it general mission ne the nstltutional ropregentative
of this natian to forelgm countrio, had wideapread contzata with forelgn governments
on enviroanmaontal malters, lneluling nelse, Addltionally, Siate intends 1u work closoly
with tho G8A In detormining and enforeing nolae lovel lulomncgs for facllities it usea,
Tennessee Varloy Authority [TVA]

‘Thie TVA [g planning to undertake a study an the offects of gne turblne gencrating
plunis on cnmmuﬁlly nolae lavels, to be funded from tha General Indusgtrinl Hyglene
budgot, TVA Intonds to dovolop standards and crltorta for use by deslgn and operating i
organlzutions in community nolus control, An oxpondliure of $45,000 for flacal 1871

wits roperied for community nolse effarts and noise moasuring instrumentation,
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troasury Departmont

The Burcau of tho Mint reports threo sources of external nolae generation cousing
publfc complaint;

¥, Moltng fumace exhausta at the Philadelphin mint,

2, Tolling mills at the Denver mint,

43, Presgsea’at tho San Francisco Agsay OiTlee, whaoro calng are surcently minted.

‘The Bureau reporta a continuing, independent effert to golve these problema,
Reszarch Activities®

Of some $34 million expanded by the Foderal agenciea in flacal 1970, approxi=
mataly 78 parvent, or 326 million, went for research and development, Most of thig
research has boen on aircraft nolss,

The following list of major Federal laboratories luvelved In nolse and nolge-
related problem research should alurve to |adicata the nuture and extond of Federal
ugency rescarch lnvolved,

¢ Dspartment of Agriculturs

1. Agriculture Engineering l'les_oaruh Divtslon, Bethesdn, Maryiund
2, Forest Produots Laboratory, Madlaon, Wisconsin
¢ Demriment of Commerap )
1, Environmenial Research Labomatoriea, Boulder, Colncudo
2, Institute of Applied Technology, NBS, Goithersbury, Maryland
3. [Institute of Dasko Standarda, NES, Galtharsburg, Maryiand
1. Natlonn] Buveay of Blandards, Beglder, Colorado
5, Wave Propagution Labaratory, Bouldar, Colorade

A doialled listing of principnl resezrch activities ot thesos Jaba {8 contatned in
NTID300. Lo,
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Department of Defunaa

1.

2,

3.

Alr Forco

{a) Flight Dynamlics Laboratery, Wright-Patterson AFB, Dayten, Ohlo

(b} Aero Propulaion Laboratary, Wright-Putierson AFE, Daylen, Oblo

(o) Aervospace Medical Resenrch Laburatory, Wright-Pattorson AFD,
Dayton, Ohlo

@) School of Aurospnce Medlclne, Brooks AFB, Texus

{e) Weapons Iaboratory, Kirtland AFB, Albuquorque, New Mexico

Army '

(3) Envirenmental Health Engineering Services

(t) Environmental llygione Agency, Edgewood Arsonnl, Maryland

{c) ituman Engineering Laboratorier, Aberdesn Proving Grounds,
Maryland '

{d) Modlcal Resoarch Labomtory, Fort Knex, Kentucky

{e) Natick l.ubox.'alorlna, Natick, Maganchusetia

Novy

{n) Mlsalle Conter, Pt, Mugu, Crliforuta

{b} Naval Aerospace Modieal Research I.abornto!-y, Fannacaolz, Flerida

{c

{d} Nnval Alr Propulsion Test Centor

Naval Alr Engineering Conter, Philndelphla, Pennaylvanta

(e} Navsl Medica! Submaring Rescarch Centar, Groton, Connecticut

(fy Naval Undersea Research and Dovelopment Contar, San Dlogo,
Caltfornin

(g} Naval Undorssa Warfare Laborntory, Pasadena, Callfornin

(h} Ship Research and Development Canter, Washingten, D, C,
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#  Natiopal Aorouautios and Spaca Adminlsiration

1, Amas Research Centor, Moifeitfleld, California

Flight Rosenrch Centor, Edwards, California

3, Jdet Propulglon Laboratory, Pasadona, Callfornln

eI Y

4, Langloy Research Center,” Hamnpton, Virginia

-

6, Lowis Regenrch Center, Cleveland, Ohlo

Marshall 8pace Flight Center, Huntavllle, Alabima

]

®  Public Hoalth Service
1, Oocupational Health Regearch and Tralntng Fucllity (PHS), Cinelamatl,

Ollo
Dopariment of Tranapottation
1, Civil Aeromedicnl Institate, Oklshoma City, Oklahoma
2, Transportaton ﬂyslollna Centor, Cambridge, Massachuseits

Airgraft Research

R A £ e . g . T
-

The reductlon of aircraft nolse and Ls suppression nt the scurce were investipated

in FY 1971 by NASA and tha Dopartments of Defense and Transporiation, NASA fund-

Ing in FY 1971 tataled nearly $21 million, of which about $11.1 million wns fap cantract

vepearch, $3.2 millien was for test squipment and instrumantation far the In-house

N

renearch, and $4.4 million was for reasarch and program managament, This progrum

included resenrch in aource nolse, nolae propagution, roceptor nolaw, wonie hoom,
and apptoach trejoctory modifications.

Qther Nolse Resasrch Activities
Tho romalning extent of Fodorml program activity in nodse cantrol enn be briefly

g L e i

summarized, The DCD, HUD, and DOT, ns well pp NASA | canduet research in arons

such ag land use planning, high spesd oquipment nolso roduction, metropolitan nolso
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abatement, and naise in bublding siructuros, Waork 1a algo balng carrled out in gubway
noise, urban vehicular nolse, and tire zcoustica,

In 1971, DOD spont $600,000 for research on the effects of nalse on human belngs,
DOT and HEW spont $40,000 and $200,000, reapectlvely, on this genoral problem, In-
cluding o atudy of the paychotogical offocts of continuous noise expeaure, (mpulsive
nolso, naigo and performance, accepinblilty of alreralt nolse, and othet rolated sub-
jects,

Interagency Commitiees and Siudies

Early aitempls io achicve some mensure of coordination on 3 ¥edoral lovol among
the many holse abatement programs camo in two forma: studivs and Interagoncy com-
mittees, In the formor area, five voports wero of particular algnlflcance, The reporta
wore;

1, Nolse — Sound Without Vulyn, Commitioo on Environmental Quality of the

Fedoral Council for Sclenco anel Technology (Septomber, 1068).

2, Tha Noigo Around Uz, Panel on Nolse Abatoment, Commerce Technlenl Ad-

visory Beard, U,8, Department of Commurcoe {(Septembor, 1970), Thia report
rocammended the establishment of an Office of Noise Abatoment within EPA,

3, Transportetion Notss Pollution: , Control and Abatemont, NASA Langley Ro-

acarch Confor and Old Dominion Unkversily (1970); NABA contract NGT 47~
0ng3-028,

4, Doport to the Counell on Environmental Quality by an Ad Hoo Committes on

Nolso, 1969, Thla Committec lvauud recommendntions that reasulted {n the

Admintstratlon's proposed leglalation on nolaa now pending Ia Congross,

B, A _Study of the Magnitudls of Transpurtation Nolso Genoriaton and Patential

Abatemant, Department of Transpertation {1970); Report No, DOT-ONA-T1-1,
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There arn Impartant interagenoy groups concerned with nolso, These ineluda:

1.

3

CHADA (the NAB-NRC Committos on llenting, Bloacoustics and Biomachun -
ica), Spansoved by the National Academy of Sclences, it includen represont-
atives {rom academin, (ndusiry, and govornment, The governmont organlza-
tions represcntod ave: The Army, Navy, Alr Foroe, NASA, FAA, EPA,
HEW, NIH, DOT (lilghway Salety Council), Services and activitlas of CHATIA
Include: literatura reviews, reports on spoclal problem arcas, evaluntions
af repearch proposals, on golng research projocts and tho opporiunily lor mu-
tual Intoraction between the gaveral agencles, '

The Fedoral Uouneil for Seienca and Technology's ad hoe sommitter on En-
vironmental Quallty Research and Davelopment, It is in {te lnst phase and
will probably bo terminated before the ond of the year, This {nterngenty com~
mittee investigated the Fodoral gavernment's lnvolvamont (Rescarch and
Devalopment and demonstration programs) In atl areas of envirenmontal
quality, Noise waa, of course, {ncluded In the investignyon,

Under the U,8, Publle Health Sorvice, the Occupatiorn] Health Research wnd
Training Facllity his mlamgnnnﬁlnctlvllins, primarily with DOL, DOI'a
Dursau of Mines and recantly, tha Department of Standards. Most of its
actlvity centers upen tho avaluation of hearlng loasea ;_:ruduced by ovelpi—-
tlona] nolse expasures and the avaluation of now equipment according to pres-
ont ncoustical atandards, in the paat, the facllity was Involved with FAA In
atudiea of the phyaiological and psychalogical offscts of nolse, and of non-
occupational hearing loss from alrport nolso, Presently o study ia bolng
conducted with the Buresu of Mines to survey prevalerce of hearing loss

among miners exposed to mining equipmsent of assartad types,
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4.

Intoragonay Alrerait Nolsa Abatement Promrﬁ: This committes s one of the
few programs which his aucecosafully ineoiparated n wide varinty of agonoy
Interests and nutharities, Parhaps, 1t has been the most active of the varicus
interagenoy groupa, Not only the aircraft orlented groups are represented
{bOT, DOB, FAA, NABA) but also such groupa na the Department of Com~
moren, Department of Health, Education and Welfara, the Nationnl Academy
of Setonces, HUD and DOT, TANAP waa organbzed Just after the office of Nolse
Abatoment in the Departinent of Tranaportation was created (about 1668),

Tho program tucludes an oxeoutlvo group {from DOT) and elght panols (from
n wide varioty of departments), Undor LANAP's auspleos, much infuormation
on alremft nolae has boen compiled and puiilished; recently, it was proposcd

that ite soope be extended te lnclude all areas of tranapartation noiso,
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STATE AND MUNICIPAL NON-OCCUPATIONAL NOISE ABATEMENT AND
CONTROL PROGAAMS

‘This discussion of wiate and munleipal programa In non-pecupational nelse abaio-
mont ax control is busod on formation recelved, up to the time this report was pre-
pared, Trom 114 of a pouaitle 153 cities having u populution of over 100,000 and [rum
41 of a possible 53 staton and territories,

Rosponsivle Agencias

Rolse abatement and control has rocejved only recently hrond natlonal attentlon;
and thereforo, it fs not aurprislng that approximataly one hall of the atates and clties
do not have an agency responalble far nolse nhatement programa as shown in Tahles
5-2 and §-3,

Of those cltlos and states that do have some typn of program, responsihillly for
thaaa programa is {ragmented throughout geveral ngenclos, Wlth n fow exceptlons,
these programs pre alaffed by on demand, part-timn personnel, often having no
acoustienl background and drawm from savernl agancien, Perhaps ag o function of the
local niture of many of the nolae problems, o greater percentago of the eltles, as
ecompared to the etatea, have spacifle nnli;g progrume and parsonnel assigned to thom
on & conlinuoun baala,

Curront Programe

Most programes now functioning aro dovoted to:

e Increased enforcement of exiating nuisance ordinances,

s  Establishmont of governmental channets to rospond to indlvidunl complaints,

& Studles and sutveys of noiss~related Isaues in erdar to duvelop enforeouble

lawa, regulatians, and ordinancos that will include spoclfio erlteria and nolso

lovel standards far facility and community requiromaonta,
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Table 5-2

RESPONEIBLE CITY AGENCIES AND PROGRAM CLASSIFICATION
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Table §-3

RESPONSIBLE STATE AGENCIES & PROGRAM CLASSIFICATION
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The few excoptional situatians in which apecific nolse standarda and regulaiions

(zn opposed to gencrul hulsakce ordinencea) have bren promulated and enforoed, in-

elude:
»

Control of highwny vehicular nolsa acearding to nolae lovel stundurds,
Restriotion of the time of day whon achedulud rirlines may use airpert facili-
tios,

Prohibltion, In terma of both salos nnd use, of spocific recreational vehiclos

in wildarnnas areas.

RAesearch and Testing Facilities

Those agencios enrrylng out nofse related nctivities have equipment ranglng from

u single sound Jovel melor to sovernl sets of oquipmont inaluding n spoctrum nnalyzor

and sevorn] cors, Asan exeoptionsl examplo, the Californin Highway Patrol is oxten-

slvely oquipped (o monitor noisa, TDuring one 12-month period {1970-18T1), the nolso

lavols of 1 million highway vehiclos were monsured, Nowsver, most loeal govern=

ments have not reported any tosting facilitios or Inspection statlons,

Currant Funding

In most cages, funding for non-cocupational noise abatoment 1 part of the epera-

tiona] tuclgat of severl agoncles and not spoecifically alloeated to o program of nolsa

abatement, However, for five cltica allocating funds apeeifically for nolge abatement

programse, the cosl of current programes varlea from approxlmataly £,02 1o $,04 per

resldent per year na shown hy Table 64,

Callfornin and Ilinols have allocnted respectively $.01 and $, 025 per res!dent,
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Tahle fi-4

BUDGET OF CURRENT (1673) NOISE ABATEMENT
PHOGHAMS IN & CITIES

Progrum (ot
City Approx. Pap, Per Ttesldent
{1,000, 00D) {centa)
Now York, N, Y. 8,0 4
Baatmi.-Mnu. 0.6 4
Columbiu, 8,C, 0,1 o
Fremont, Callf, o1 - ) i H]
DPhlladelphia, Pa, 1.0 1,6

Although o few oty governmenta have callmated future budgelory requiremonts
{Now York City has $1 miltian budgeted for 1073, , , ¥, 1210 §,15 por residont),
most did not hove an avaflable eatimate of cost for nolae abatement programs.

E ion of Powntisl Nationwide Budget af Sists and City
Non-Ocoupational Nolse Control Prograims

_Through extrupolation of Infarmation besod on tho existing budgels of suite and
lacal governmenta already actlvely addressing the nolse preblom, n rough astimate of
the possiblo atate and local gevernment budgot that could be daveted to the Initisl
atagos of noise abatement and contral 1y 33 o 513 mlllion par year. It would appear,
hewavor, that this eatimats of potantinl expendituro by stato snd looal governivents
would prabahly atiil be loas then the lower bound for o comprehensive and alfective
nolso abatoment program, This viewpolnt In somowhat verified by thy reaponses '
Irotm state and local govornment officlala, which Indicats that they uro unable to evilu~
ate the offeatlvensus of thelr respoctive nolse abatoment programa, State and lacal
governmente could greatly beneltt if a sot of natlonal patse and abatwment objectives
und goala werw estzhiished to which they could relnts Nielr programming.
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Potantial Lo of Federal Funds

Ducause of the diffieulty of enforeing nulsance laws, moat city and stale govern-

ments would prefer to soe Federal funda usod to devolop nolse criterla, This would

ullow the lees] governmenta to develop and implement meaningful programa in 3 to &

years,

Summary of Stete and Lacal Etforts

Over half of the states and citles have ne agency reaponslblo for noiso nbata-
ment,

Of those lecal governments that do have some type of pregram, rosponsibliity
for guch programs ls fragmented throughout sevornl ngencloa,

Reflooting the local nature of many of tho nolsa problema, n greater percent-
aga of the citles, as comparad to tha states, have specific nolae prograimy
and poraonnel aasigned to thom on a continuous boals,

The broad powser given ta tho courta under the genernl calegory of niisance
laws conoerning nolao hae had mited auccess in reducing nolse, Howaver,
moat local govomrumllu fael that if nolso oriteris, invelving Auch laauos aa
and use and human reaction to nolae, wora available in measurablo terma,
they could davelop and {mplomant mare meaningful programs approprinta to
thelr locul requiremeats within 3 to 5 years,

These governmenta having active programs have notad that Fedarul funds
could be ussd ta Lmprove thelr stafle and fnailities and to ealarge thoir pro-
gram soopes,

Rafleoting the recent concern for nolas, local programa have been Initiated
within the lnat 1 to 2 yenra but theltr success or failure has not as yel beon
avaluoted, It should be noted that ln a 12-month period during 1970 and 1971,
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Callfornin, having promulgaied nolae standarde for road vehicles, moisured
tho sound lavel of 1 million highway vehicles and cited 1.5 percent of theae

vohloles for violations,
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INBUSTRIAL, PROFESSIONAL AND VOLUNTARY ASSOCIATIONS
Introduction

The importance of the effacts of nolse abatament ant contral ta roflectod by tha
concoried efforts of many Industrinl, prefessional and voluntary associations through-~
out the country, Thelr nolse nhatement rogearch and development programs, thelr
programg In hearing conservation for tha protection and wall-being of parscnnel, ol
their inititlve In eslablishing eritorin and standards refioct not only an aware-
nesy of a signtficant problom, but a willingness und ahility to attack the preh-
lem so [t may be resolved or controllsd, The offorts of those orgunizations reflect the
abaence of governmantal influence, Furthermors, thelr efforts have not boen a meroe
reflex reaction to overiurea and public dissntisfeetion with nolse problems that have
Leen projected Ln recent yeara, Instend, the efforts of many of the organizatlons re-
flect activa sngagement during tho past 16 to 20 years,
Activities

Intarest {n nolso and nojae relntod problems ls demonstratod by the activities of
over 100 profeasionul/induserial erganizotions. Boms of those erganlzntians, of
cours, have a direct interest while othars may have a tangentinl one. The Acous-
tioal Sacisty of Amerlen is porhapa ona of the lurger profeastonnl aocletins that Is
diracily angnged Ln a broad spactrum of nolse and neoustieal problems, It Is currently
dovelaping a progrnm for {ta Coordinating Commilites on Envirenmental Acoustics,
This progrum will establish means for defining environmontal probtems In Soclotn!
ard tochnical ierms and for dlBseminating information to the problom-salving
community, The Soalety of Automative Englneora and the American Soclsty of
chhnn(cnl Enginoers nra two socictiee that have directod efforts over tho yoars to
proparing suggoatod standards for the safely and prolection of the publio, The Dopart-
maont of Labor has adoptod for its use certain of the propesed siandards recommonded
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by tho Ame rican Soclety of Meahaniosl Enginesrs. ‘The Soelely of Automatlve Englnonry
publishes reintlve material (nthe farm of information reports {e.g, , methodsof compur=
ing alroraft takeo!f and approach noise; Jot noise prodistion) and recommended prace
tloen {8, 8., proceduras for computing the percelved notso level of airerall nolse) for
advica and volunlaty use of others, Thoy have published approximately twonty of thene
types of reports ralated to nolae and acouatics,

Hearing consarvation, stnoa 1047, hus recalved the primary emphaals from the
Subcommlitee on Nolse {n Induatry of tho Amertcan Academy of Ophthalmology ancl
Otolaryngotogy, This group hus preparsd and distributed guides and monuals, ond
participated ig symposin concerred with industrial hearing loss,

Two Indeatrinl hyglens organizations, the American Industrial Iygions Asaocla-
tlon and tho American Conferonce of Gavernmental Industrinl Hyglonlats, huve sub-
stantial {nvolvements In nolse related problems, The first named of these
associations han pn intsr-industty tolse subcommitiee which divects {ts efforts tuwnrd

Enduntrial honring loan, and ls presently revising the Indusirlal Nolss Manusl publinhed

by the American Industrial Hygiena Asacelatlon,

The American Natlonal Standards Inatituto 1a the nations] organlzation, represent-
ing incustry, the individunl consumer and the govornment, which meots demands for
voluntary notional standarda, Through ita corunittees on acoustics, bloncousties, and
shock and vibration, tho Institute coardinatea the work of standards dovelopment in the
private gector in the arenn of nolae and notae related problems, The Inatitule hus pub-
Yishod approxtmately forty standnrds in acoustlcs and wvibration which talate fo nolse
problems,

Activities of professional and industrial orguaizations are alse extonded 1o teating
procedures, cerlification, and rtng of various nolse producing products, For exam-

plo, the American Boclety for Testing and Matarisls has propossd a standavd method
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to tost sound aheorption and acoustieal materiala ln raverheration roams, Another
examplo Is tho Alr Conditioning and Refrigeration Inatitute whieh has doveloped a
sound cartification program and sound-rating proceduros for ouldoor alr conditioning
unila,
Pulilications

The dlasemination of velevant information on nolse and nofeo relatod probloms
through the medlum of publications of books, perivdicals and Lechnical roports, han
been o mz jor scures of coniributfen townrd the underatandiag of problems related to
notse pontrol, One of the severu] profosaional sccletios, the Acouatical Snolely of
Amerlca, pubiishes monthly selentiflo ressirch reporis relating spooifically to nolse

and relaiod problems in the Journal of the Acountical Socloty of America, Sound and

Vihration, a controllad cireulation publlcation to tha professioan! community, publish-

en artlcles coverlng n wide apootrum of acoustlo and vibration subjects, Nolse

Mozsurement, 1= & quarterly publication produced by an electronlea tnatruenont manu -

faptaring and sound and elecironics laborntory (Genoral Radio Corporation}, This
company has also published o widely uaed book, lHandbook af Nolsa Measuremant,
Reeent books include Effsota of Notse on Mun, by Karl D. Kryter, Nolse and ¥ibm-

tian Control by Loo L. Bernnck, und Handbhook of Nolse Control by €, Harris,
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CHAPTER 8
AN ASSESSMENT OF NOISE CONCERN
IN OTHER NATIONS *

This suction prassnts on overview of noise ahatement und control prohlems and
activitles of forelgn natlons, It ls glvon here In support of the pramises Lthat nelse
has astraoled worldwlde attontlon, that many nationa have taken positive nction and
are supporilng extonsive noise nbalsment ropearch and, fnally, that oll such work
I8 nonpolitical and should be of universal bonetit.

‘This materinl is preaented {n an integrated topieal munner, rather than ona
eountry~by-country basla, 8o that the render may mora ensily comparye fntornational
nolae abatamant and control problems and measures with thoso of the Unltad Sutes,
The disousaion on lawa and regulatlona, howaver, is one exception to the Integratod
pronontation, mince [t was nocesanry to veview aach country separately due ta funda-

mental differencas In the legnl foundationa and cultural backgrounds among nations.

*  This chaptar is based on matarial prepared by the staff EPA Office of Naise Abata-
tent and Control and on datn contoinad In EPA Technieal Information Document
NTIDI0G, B, "An Assessment of Nolse Concern n Other Natlons, ' {EPA eontract
68-01-0157, Informatics, Inc.}, Jee Appendix A rogarding procurement of thia
material, which conlains bibliographle Information,
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SUMMARY OF IMPRESSIONS

I May of 1071, the U.N, Econcmic Commiddlon fur Europe sponscrad o confer-
enco on environmenta! probloms, The pupers sulsmittad al thld conferoncy Indlealy
that nolse le of serlous eoncern in Burope and has beon the ehject of speetlle sttentlon
for ut luast the pust 10 years, Although the invitulion lo the conforenco suggasted an
outline fur the subjocts to be discuseed und mentjonad only transportation und huili-

Llng noige, 18 of the 26 countries representod spociflivally mentioned noise, Twelve

of those countries treated nolso os o major onvironmeatal tople along with water polly-

tion, alr pollutlon, snd voll degradation, '

Of the natlons aurveyod, it appoars that Jupan has seme of the smost sevara pollu-
tion problams, ineluding noiso pollution, and I8 vigorously atlacking thom. Furihor,
it can be concluded that Europoan nutlona huve bucome more nojse conscloys and
have bean more active in nolge abutomont than hna the Unlted Sunios, There ara, of
courso, 4 bumber of obvious reasons,

1. Since World War 11, most Eurcpoun countries have beon ongugod [n recon-

styuetlon and wubssquont eccnomie expansion, In England, construction

nolan has boon {ntanslve, with approximately 600,000 new 1esbdoncos bolng
erectod por yoar from 1866 1o 1972, Similarly, alreraft flighta there huve
inereased ad tho rute of from 16 to 20 parcent each yeur in rucent yoars,

In the Europaan Common Muarket nationy, the tumber of automoblles has

been inoreaging about 11 percent ouch yonr,

2, Europedn domographle charactoristics und secial truditions diffor greatly
fro.m those of the U, 5, Muny Europeun lown dwellers own tholr own houses,
und aven farmors tend to live in densoly populated towns, Furthor, proxim-
iy to ona*s neighbor and narrow, crowded elreats are historical charnetor-

Istios of European citles.
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4. In mest European govornments theye !s & trend toward establishing uniffed
miulatrica of tha onvirenmant, However, most of thods minlatries are
too new for thair offeclivaness to bo meraurad, ‘This (8 nut to bo Intarpruted,
howaver, as menning that thess governments have not baen active In pollution
conitrel, oapacially with respect to nolse. Rathar, the extunsive activities of
varioug minlstries such as health, transport, and housing huve led ta major

programs that roquired consolldation into singla mlnlstries,

The Seandinavian countries have been highly netlve In nolsa Abatomant and conteol,
Rocenily, a tachnical body under the nnme _nl' Seandinavinn Nuilding Councll wns eatah-
lished by the Nardie countrion In order to sxehange notes, to collect new idens, (o lind
common approachos, and to arrlve at sclutlors in combating all Rapucts of environ-
mental pollution, The Council's headquarters | located in Helainkl, with olher do-
partionts in Stockholm, Lately, the Counhell has hean natahly precccupied wlth tralflo
und nviation nolsa, resulting in recommerdations that have boen drafied for vegulntions
preacribing minimum distancoa botween buildinga and differont types nf vonds, Studies
for providing safer and quistor roud aystoms in new bullding dovelopments are also

conducted, Tha Couwncl] also plans to establish Beandinuvian Standards and common

ragulations,

In England, the new Minlster of Environment appenrs to have autonomy in his posie
tion; bowever, ke hls colleaguos, he must plead his cases before the Prime Minla=
tor or before tha full cubinat in (netances, for exsmple, In which conflicss might oxist
botwaen envirenmental protection and industrinl development, Frunce's Mindstey of
Environment {8 barely 5 monthe old, and Ita scope 18 not yal well delined, |llowaver,
it Is nolaworthy tlut jurisdietion for traffle and conatruction nolss hus been romoved

from local governmenta and assigned to tha naw Minlstry.
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W Wast Garmany, Chancellor Dirandt Is devaloping o naw environmental poliey.
ft la nlready known, hewever, that his "sofort” priovity program Includes a now
law on nolse pollution, And It is expocted that it wilt cover construction nolso
and emlsalon/immisgion atandards aa well ns a geners] monitoring program and
a aentrul olearinghouso for air and noloe Information, Btructurally, Gormany's

Minlgtry of the Envirotnont ia an slement of the Minlstry of the Intorlar,

Tha Soviet Univn and Eastern Europoan countrles do not soem to follow Lha same
pattarn of contralizallon of enviroamenta! affalrs, Whiis nofse gnd abntemant eontrol
‘hﬂa baop sn active {asue, it hos been pursued by such ministriaa as those of health
und bullding techinology. [n the USSR, nolse norms hava the form of adminiairative

lawd and, in general, nro not sirietly enfureed,
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LEGISLATION AND REGULATIONS
Great Britain

‘Tha ohly Aot of Patllament specilleally designed to control nolae (8 tha "Act to
muoke pew provislons |n respect of (he tonirol of nolss and vibration with a view to
thelr absloment” of November 28, 1800, which can be conaldered an axtension of
public health jogislation. The flyst subsection of eclion 1 of this nolso abatement
act statos: ''noise or vibration which is & naisance ahall be 4 statutory nulsance for
the purpases of Part IIf of the Puhlio Health Act, 1036, and the pravisions of thut Aat
ahall havo effect accordingly as If sub-sectlons (I) to (4) of this sectlon ware provi-
slons of the said Part IL" Thia part of the Bublic Health Act apecitically swtea that
actlon against "nolea or vibration alleged to be o slututory nulssnce can be instituled
alther by the local outhority in which the nuisance iy being committed or by any thrue
or motw peraons, euah of whom 16 an aoguplar of land or premiscs, w].1u ara affected
Ly the nuisance,™ Tho stipulation limiting institutfon of proceedings to at least three
n'ssrievud pordons lu {ntonded to dlacourago untecossary coemplainte within the stutu-
tory sysitems and does not peatrict the Tight of individuals 1o wke elvi uetion, Duefore
the pussage of this act, noise control un;_ vested in local authorillius undur the provi=
sions set out In local pots und in bylaws Instiwted undor the Local Govamment Act of
1933, 1t 18 estimated that before 1960 there were 400 authurlt}es huving nolsy control
powera, ajthough prosecutions may huve numbored an little ae 20,

Alrcraft noise s spocifically exempted from precoodings under tho 1060 Act,
Baction 2 of tha Act lnya down detailed rules stating when and for what parposes loud-
spenkara may bo used In treots and crouted offenses punishable by small flnes und
nnforconhlo by local authoritlua, The polico thomsolves hive various stututory pewurs
to prosecute and may also prosscute under locul byluwa in cases i which nelso can be

broadly described as resulting [rom disorderly behavior.,
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The only Britiah statutory provisions, utlilzing sound levela to directly declde
whether 1 nolse should be controlled are the Motor Vehicles (Conatructlon and Use)
Ttegalations of 1080, In addition, Boectlon 60 of the Rosd Truffle Act of 1960 glves the
Miniatry of Transport extenslve powers of regulation, Motor vehicle imita more atrict
then ECE requirements woro lesued for 1972, Domestic nlrersll regulations were
amonded to consider glreraft noise subseguent 1o Intemnational Clvil Aviation Orgunlza=
tion Actlvity in 1969,

Switzortand

switzerland does not huve uny federal Jegialation deating excluslvely wilh nokse,
Whon the Swiss Govertiment deals with problems concernlng nul;m. the Poljee Divigion
of the Minietry of Justice nnd Police {8 consulted, The Federal Dvislon of Pollce la
presontly responsible (or coordinuting ull Fedaral antl-noiss mensures.

There are o numbor of administrative and legislative pracilcos roguwding air-
ernft and motor vehicle nolse, Thay Include mandatory vohiclo cortification, specify-
Ing maximun omisalons for flve differont clagses of motor vehicle. And molor ven
hlclon are subject (o Inspection nt Intorvaly pot ta exceed thres years, Puhle trans-
portation {8 subject to speclal Toyulution that is enforced, eszentlally, by povernment/
industry cooparation. On the locsl level, the Lausanne Anti-Nolse Pollee Brigada s
notoworthy, This erganizallon 18 concerted with reducing nodss from a)l sources:
traffic, sireruit, constructlon sitos, Industry, and night clube or bars. Similar
brigudos exlul In olher Swiss cltied,

" 'The Swiss compaign agrinst nolso 8 frequently viewod aa a modal, [t hus bean

effoatlve in solleiting public and industrinl cooperation,

Francs

Rocendly, Frunce ostblished i Mislstey for the Environment; howuver, us of
eurly 1071, no spocifie French law on nelse bud been eracted, Novertheless, the
lagul tools for comprehensive nolas control do exlat and ure enforcod through varlods

applicallo ministrics. For example:
A-6
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& The Mialatry of Equipment {s responsible {or laylng down nolse leval
atandards for vehialos and for definlag the conditions of sale of vehicles
and now exhaust sysiems.

¢ The Miniatry of Health s responsiblyin particulay through the agency af
the Nolse Commiaaion—{for aasisting in tha dafinition of desirable nolse
lovels.

& The Ministry of the Intarior and the Miniutry of the Armod Foroas ure
reaponslbla, by means of tha police foree and gendarmerle, for tho
anforeomant of approved Ieg!nmﬁun and regulutions, ~

1t )& Inlaresting 1o note that the Freach Anti=Nolse Longuo was declarod 1o ba "in the

- publle interest' (n 1963, and from that thme lla nctivities have been subaldized,

Naw moter vehlelen must be cortifled, with Itmita of 76 dBA [or scootars to 30
A for trucks over 3.5 tons, and the nofse from agricultlural tractors {o be meusured
at a fixed distance, Motor vehleles may be stopped, and fines of vp to J60 Franes
c¢an bo imposed for violations, Numerous local ordinances exist that regulato traffilc,
espeolully truck iraffic, Since March 1!?60. the oparation of portabhle ratlo receivors
in the atreats of Paris has been prohibited, und the use of rubber ar plastle trash coans
Is mandatory, ta reduca the neise associnted with vefuss collection.

Japon ) .

In dune of 191, a new ministerial lavel agency for the anviron ment wus oalob-
Jished. Within that organleation, solse abatemant and control fulls under the purviow
of the Speclal Pollution Soction and the Motor Vehicle Pollution Section, Japun 18
probably unique, with its natlonal Law on Nojso Abutement, drufted 25 Muy 1971,
Thla law astablished national standurds for max{mum nelse levels in the following

zoolng areas:



& lespitnl and othor qulel aryus

&  Realdentinl nroas

& Industrlal and commorcinl nreas.

‘The Japunvse polley for implementing nolse sbalement monsures Inchules somo
inerenting fonlurea, For akample, the Govarnment s empawered to geant loany Lo
lucal public institutions to cover the costo of upecinl nolse abatomont aetivities, I

additlen, the law provided for tx incentived to those Industrios that have valuntarily

modIfied thole planis for quiot operutlans.  Tahle -1 e tho majar
laws doallng with nolsa abutoment und control,
Tuble -1
MAJOR JAPANESE NOIHE LAwS

Clauslfleation Law Jurladictlon
1, Environmentul Beslo pellwilon moasure Environmentul Ageney
atandanda {Law 132, 1067}
2, Industrial Nolse sbitoment law 1. Enviromment Sanltaslon
{Law 94, 1068} Dlvislon, Miniatry of

Honlth and Welfurae,
2, Endorprise Bareau,
Minkstry of Intarnitlonal

Trado snd Industry




‘Table 6-1 {cont.}

Clansification

Law

Jurladletion

3.

1.

&

Construction

Aviatlen

Aviation (Military
Bason)

Nolse Abalament Law
(Law B8, 1908)

Publio or Private Alrports
and Vialnlties {law 110,
1066}

Spocial Loss and indem=-
nity {Law 246, 1053} and
Dofanes Force (Law 135,
1907)

&

4.

G,

Forveal Divialon, Agen-
cy for Forvsts and
Fields,

TProcossing Foxl
Division, Food Agency
Minluwr'u Sogretarial,
Ministry of Tronspor-
tution

Eavironment Sanltution
Division, Minisiey of
Iteatth and Welfura
Plunning Bareaw,

Ainlstry of Conslruction

Avlatlon Bureau, Ministry

of Transpurtation

1.

Acuount Divlslon, Agenny

Dalenso Equlpment
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Soviet Unlon

‘The Soviet Unlon may huve the woerld's flrst comprehensive nolso control legisla-
tion, dutlng from 1956, However, It [8 not ¢mldlod In ono single law bul, vather, is
rvopresanted in & serles of sandards nnd norms that dasumo the rote of ndminlstritive
law, Sanltary Norm 786=09 covers [ndustriul nolae that s laslda the fuctary enitted
to the surrounding community. ‘The muxlmum noise levels permitted by this norm
inside Boviol work pluces (3 upproximately 8% #BA; however, the norms fur labor=
tories und offices aro considorubly lower,

In populutod arena, the maximum nolse an industry may lejully omeit into i1

nelghborhoud (mensured just outside the bulldings to be protecied) {u us speecifivd:

Tima Approximate dBA
8usm, -~ 11 p.m, 55
lpemy = 8 a,m, 4h

Howaver, cartain situntjong are allowed in which tho nefso lovols muy ba ineronsed lﬁr
npproximately 5 ¢BA,

‘The undarlying principles of Soviet nolsa norms are the protoction of man's ¢entral
norvous pystam, the provention of heuring loys or speech Interference, and the con-
cern for labor productivity, ‘Tho Soviel norms appesr to hu a gulde Lo equivalent laws

of muny Eustarm European tations,

6=10
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NOISE SOURCES

Community Noks
Tha nalse to which workars are subjected in faulorios hus buon a muitor of can=

tineing concern in many countries. Ouly durlng the pust L0 or 16 years, however,
hag significant nttantion been paid to nofve exposure elsewhere, Although rosldonts
of tural arous aod small lowna avo oxposed Lo nolse disturbancas, 1t ks oftun in e
larger matropolitan contors that nolss levela arouss soclal und civie awarensss,
‘Thua, it 18 not surprising that certaln lom_ign citien have alrendy hucome involved in
practicat noise rescarch. '

A typlcul upproach lo tolse research ﬁsuully beging with a clty-wide Burvey
uimed at nssessing the extont of the local nolse problom, Such o survey may be
basod on ajthar or both of the two fundamentul approaches; .o, , physlenl measure-

menta of exisuing noise levola at o pumber of leeations and soclolngleil surveys of

disturbance/annoyance ruaciions,

Some authorltiea conslder Dortmund, Gormany to be the louding city dn this kim
of notse reaearch, Othera group Dortmund with London nnd Tolyo, Each of these
clties hns conducted extendlve surveyd, und each la well known for one or moye
aspacts of its nolse research, Dortmund, for axumplo, mueasured neiso levels (b
ovar 1400 different placea and developed an Intricata nolse map, with strouty shown
In different colors according to 5-dB notse Jevel Inoromente, Tokyo has lwkon o
number of surveys, each concentiuting on n diffevent larget, such us automobijn
nolne, censtruction noise, industriul nolse, tolss levols at schools, and noise levols
by zone, London ohose to auver on arca of 36 aquire milea with 540 mensuring
pointa systematicnlly locutad B00 yarda npart on 8 grid layout, Theso three clijes

are by no meana the only ones that huve made nolse survoys,

f=11
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Similar survays huve been made elsewharo, notably In Pussolderf, Munlch,
Vienna, Borlin, Cologne, Toulousu, Parls, Athens, Mudrid, Warsaw and Brno, us
woil as in several populnied arens and towns I Remanta and the Nothorlands.

The findings of the vurluué survays wnd to support each other, nnd thus, suggest
that urban nojse phapomens avé much the samo from city to cily, For example, Loa-
don, Tokyo, Duaseldarf, Madrld, and other eltiva &1l repore (hat the averago nolaa from
heavy vehicles ls higher than the nolse from ordinaryeara, The Londown roport shaws

that the nolse lavel naxt to a road lacroased by 4 dBA (from a buse varying beiwsen 68 to

10 dBA) {f the truflic flow increases fram 1000 to 3000 vulnole?: por hour, Dussoldort,
though reporting in differom measuring units, shows results of much the sume magnl-
tude, Howspver, the Dusseldor( Investigutors carriod this one step further, finding
that & given increase in trafflo denaity hod leda effect on the nolse lovel 20 or 40
moters awny than it did next to the roadwny itself,

One of the mott frequontly cited results of the Lendon survey Indicatas that over
80 porcent of Londan's notee e cuused by vohicular traffie, It should L puinted out,
however, ihat this partieular survey covered 36 square miles of the inner city, whore
vehlolos were ths most numarous nolse sources, In the survey report, It wid shown
that the contribution of industrial and other nolss emission grew as one procoedad
toward tho outlylng arans, More specifically, trafflo noise predominated in B4 par=
cont of the locationa ahoson for the aurvey, while in the remaining 16 porcent of the
locotions the predominant nelso came from Industriel plants, rivor boats, docks,
ruilways, hullding operations, ete. While it 1a evidently true that surfsce Lrulfic
makes the lurgest contribution ts urhon nolse, the fact that It 18 dominatod by other

nolge sourcoa in certaln city loostions Ls slgnif(cant,
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Tho rolativaly greut impact of vehleular notse is supported by the soclologleul
surveys mode In savoral cities, but he results vavy widely. Beno, Puris, ond Lon-
don offer typlen) examplea, In Brao, D0 porcent of the peoply Interrogutad rnkesd
truffic nolge o4 the maat annoying, while 80 percent of the respandunts in Parls
ratked It In firsl place, [n London, where the ruspondos were clussifled ncearding
te lovation, the results showwd 36 percent of the people at home, 20 percont of those
outdoors, and 7 pereent of thess at work rated traffie noise ua the most uenoying,
Interastingly enough, 30 percont of the Londonors at hame guve higher prieritios
to home-genarated nolse from appll:mcua'. volees, televislon, puls, ole,, whilé the
rest complained about either aireruft or industry,

So far, resonrchora liave boon unablo to fInd mu;ly nienningful correlulions -
tween technological nnd sociologleul nojse survoys, Admittedly this enn bu attrlbutud
to the fact that the characieristica of a4 nolse source us muusured by an [nutrument ure
not necessarily consistont with the complalnts sbout it hy u hamin bakng, Morewver,
neither sound lovel metexrs nor human esra ean provide accuvate identiflcatlon of all
tho sounds that may have karmful effocts. It bucomos clear only that communlty
noiso 18 u cucophony of disturhances that require much rescurch nosd unalysts,

Alr Teaffic Nolse

Virtunlly evory country {4 concorned in some way with nelse produced by alr
teaffio, The disturhance caused by alreraft nolsu in residontiul preas nround the
world's major alrports {8 genornlly regarded ue 8 serious problam,

Protesta from arcusad citizens have promped planning agencles in most cuwn=
trlas to move cautiously [n estatdishing new airports, lundon, for example, huas
spent sevaral yoars debuting the locatfun of te third uirport, and Tokyo its second,
The prohlem hus reachod the stuge where publlo reactian t3 influencing the develop-

mont of futuro afrernft, Not the least of tho (mpodiments 18 the pullbleity given to
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the proapeet of sogic huem carpets to bo lald across the world durlng fighis of
supersonic transporia,

Awnroness of aviatlon notse problems hus kepl pace with hoth thy [nerenso In uir
traffic and the advancoment of aircralt echnology. According 1o the Alrlines Rosearch
Tuvens, for oxnmple, tho volume of latormational traffle tn Europo during tha pericd
of 1060 to 1989, excluslvo of Iatorcontinental flighta not originating or formlnating
{n Europo, Ingronsed from 10,4 ta 24, 0 million pagsangers, An cvon sharper rlse
wis rogiatared by froight and mail camgo. In view of Inoresses In the powar und 8lzy
of Jut siroraft durtng this samo perfod, the expradsions of alarm over afreraft nolsa
are pot surpriging.

Typloal of alrportproblama over this period of time ia the sxperlonce of Heath-
row Alrport in London, Reacting to over 1200 domplaints vecelved in 1960, llenth-
row authorities found that 23 percent of the daytime flights and 35 parcont of the
nighttime flights were excoed!ng tho airport's own maximum parmisasible noise
lovels, Aftor compalgning to bring nolse levols to the outablished limita, airport
authoritios reduced nelss Jovels to within 1 parcant of stundards for both day and
night tlights by 1963, and the numbor semplaints dropped te 500, Nowover, the in-
croased traflle und the ineroase I the number of Jet ulrernft brought the numbor of
compiaints up to 2200 [n 1089, Moanwhils, a survey of persona Ilving in the two
boroughs most serlously pffected by Jieathrow noiso showed th‘nt inhaplients, whe
in 1965 or 1960 werw nble to toleruta tho nolse, had bogun to resent [t bittarly by as
early na 1568,

lleathrow'a concern for the roactions of residonts is by no means unique, Al-
meat overy country conﬁldurs it nocessury fo not only know the alreralt nolse Jovels
produced on the ground and In the vicinity of ap plrport It alde to sesess thc; nalso

disturbance In terms of public ronctlon. Consequently, the concept of the Percelyed

=14
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Noleo Laval (PNdB), with varioua modifications and Interpretations, is commonly
acceptad. This concept Is reflectad in the Intornationnl Stamlards Organization pro-
codure for the measuroment and assossmant of aireralt nolas, Although most coun-
trivs agreo with the principles bohind thia procodure, some abjoct to its methodology.
Natable among thems |p South Afries, which has boen working on tho development of

a measure that Invalves more factors and fawer mensaremonts. South Africa was
alio nmong the countrlea to follow thu racent trend joward the measurament of nalse

Jovelu In dBA rather than In PNdB units, as originally apeciffed in 18O r da=

tlona.

One nirport that has mat ronsonable auccesa in the controlling noise (g the ZUrich
Kloten Airport, More than five yoars pgo, the govornment of the Cunton Zurich es-
tahlished rwgulations to limlt excensive nolse in the ulrport vielnity, The regulnifons
themdolves are of less Interest, howevor, than the technlgues wged to nehiave eom-
pliance, Tho airpert employa o permanent monitoring system fnvolving strategleatly
placod mierophonea connectad by cables to a central oviluation unit, where A-welghted
moutd Jevila are cantinuously recozded, If o tripping lavel le exceeded, then the date,
time, and durntion of the ovent are prlniéd out g0 that the offending pllot can ho [den-
tifled, The resulls of the monltoring activity ure published [n a hulletin diatributed
to all afrlinen evory month. In this haltatin n rank grdes 3 given, showlng the Teln
tivo proporilons of Infringements for the varlous airlines. No girlino lkes to bo nt
the top of the list, and no pilot likes to be eited too ofton. These laciors ulona have
parvad to muke the procedure offective; but thoy ure rolnforead on rare accasions
by the prootice of asking a pilot with an oxcosslve number of ciwtlond ta report to the
tralfle control olfice bofore each departure and recelve & detailed briefing on the
exacl contanta of the regulntiona, Even ntltempls to clreumvaent tho gystem have pire-

vided unexpacted banefita, For example, becauae knowlodga af the aystem's dotnlls
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e common, some alroralt have been avolding the known locatlona of monitaring micro-
photod. Bince thase oontions are at the cutakirts of densely populzted villagos, tha
eviaive naltons of the pllots have proved to be advantngeous,

In other cwuntriea the tachniquea for enforcemant of alrport nolse standards tend
1o ho more formal. Moreover, emphasis elsawhere peoms to be placod on the estab-
lishment of accopiablo ariteria or on the seluction of sultablo aites. In common with
nations from other continonts, the rest of the Eurcponn countries are intorasted In
problams such pa;: nolse cortillcation, satiafactory mathods for spocifying nolse

lavels, Iocution of airports where land usnge in thelr vicinity is reasonably competible

with the dogroe of noise disturbence likely tobo exporienced, and productlen or cper-
ation of oiroruft to nchleve noloe nbatoment without snarifleing eulely ar economy,

A fow countrles have axporimentad with other npproaches for iarolacllon from
alreraft nolse, both flyover disturbances and alrport effocts, In 1903, Tokya trisd
& ban against Jat flighta botwoen 11:00 p,m, and 6:00 a, m, In lutor years Japan,
Norway, and Great Britain axperimonted with auch physlcal mensuros aa the construc-
tion of acouatio Lafflea and graonbelta, the instullation of doubls windows, the usa of
mound insulation in the walle and ceilings of bulldings, und the erectlon of conorato
walls around achools, While all thass measures wore at lanat purtlally successful,
circumatanoes often negniod thelr effects, in some cades, for instance, the absonce
of alr eonditioning In such protected huildings prompted the occupanta to opun tho win-
dows in the summer.

‘The worldwido concern over nirernft notse comas 4t a timo when tha present
generatlon of jet alreraft will probubly be in use for at losat another aight to 10 yearn,
Aocordingly, attontion hos been dirested to rotrafitting oxisting Jot onglnes to make
thom qulolar. Ailthough the International Civil Aviation Organization sponsored a
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rutrofft meeting In Rovambar 1971, little hope lo held for gomoml ugreemunt on Ity
recommendatlon, bocouse the estlmated cost per ongine 18 bayond the mesna of many
forolgn natlons. Afr traffic nolae thua pramiges to be  chellenging problem for the
decado of the soventles, a problom with teshnicul, economie, and political everiones
of considersble magnitude., _
Surface Traffic Nelw

Qf all the Irriiont nolse sources in both urban ond rural settingy, truffic nolsoe has
bean ilaoluted aa the mont signiflcant, Many couniries have undertaken aociolngical
surveya that support this theais, For example, Tublo 6~2 presents data guihored from

a British aurvey In 1968, : .

“Table §-2
BRITISH TRAFFIC SURVEY

Numbar of Prople Disturhed
Pep 100 Quastioned

Depoription of Nolss When nt Home When Outdoors Whan ot Work
Road traffle 36 20 7
Alreraft 9 1 1
Tralns [ 1 -
Inclustry/construotion work 7 3 10
D te/Light appli 1 - 4
Nokghbara' impact nolss

{lmovking, wnlking, etn,} 4 - -
Children 2 I -
Adult volcea 10 2 2
Radio/TV 7 1 1
Palls/alarma 3 1 1
Pals 3 - -
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The absoluts poreentages may vary from country to country, but the relatlve

poaltion of traffic noisa vorsus that from other sources 18 constant. In Norway, n

rolativaly thinly populatad country, a pell of 1000 paople ylelded the date pregented

in Table 8-3.
Table §-3
HORWEGIAN NOISE SURVEY
. ( Numbar of Poople Annoyed pur 100
Typo of Noldo Questlonad o
] All Queationed Urban Twera]
A. Nolse from motor vehioles ' 17 20 11
'P. Noise from alreraft 3 4 1
C. Nolso [rom railronds 4 5 1
P. Nolse from noighbors [ [ 3

" A Swodiah study shows that culturul diffarences are significant in d8sedslng the

sootal Umpact of trufflo nolsa, This comparative study, with a sample population

{matched in torma of age, aceial, and vocupationsl etatun} of 208 fn Stockholm and

166 {n Forram, lialy, cume up with a statistlically algnificant difference—92 per-

cent o Stockholm versus 83 parcent In Ferrtrn apontnocusiy montloned traffic

notse, and 01 percont ln Stockholm versus 43 percont In Ferrara ware diaturbed by

traffic nolee. The conclusion wus drawn that results conoerning anhoyanne fenctions

to traffio nolse in ona pountry cantol be directly extrapolnied to anether.

Road Traffic Nolse Levels

In 1970 & veport on urban trafflo neise by the Orgunleation for Economic Cooper-

ation and Developmont the ecbservation {s made that effective enforcement of truffle

o
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nolse regulations requlyes the avallability of simpla, reliablo nolse moniioring instru~
monts, Exparlence attests t:; the inelfectivanoss of legtl onforcoment of noluvo luyie-
lation without adaquate equipment (or manpowar}, It implics that even thougls not uit
governments experience equal deflalencies, a universal need for improvement does
exlat, For resenrch purposes, howsver, moderm equipmont autlsfles all curreat
roguirements,

Batwaen 1083 and 1965, in rondside surveys made [n Great Britaln traffie rolso
wus fsclated from all other sources, The mensuroimonta wera made (n a wide range
of situntlons, to loarn how to relats the \;urlnbluu of tyuffic flow and roud grudient to
holso levels, The procedures followed ware thode specifiod in Britlsh Stundard 3425,

A useful mothod of displaying the time=varylng nature of trafllc nolsc 18 u slu=
tistlcal distribution, Figure 6~1 shows sucl distributions measured by Lamure and
Auzou, In Franae, for Mght and.hmwy urbun highwu'y traffle, A stewight lino on tha
l_lgura represcnts o Giasuasian digtribution, In this case, Lhe heavy tridffic altuallen
ta dosoribed well by such ud.utrlbutton. while the distribution of the light Lraifie
situation 18 skewed by the occusional nolese peaks,

‘The data is ossantinlly self-explanatory, It shows, for example, that [n light
Lrafflo 80 dPA is excesadad § percent of the time, 70 dBA 20 percant of the time nnd
that in heavy traffic 80 dBA |8 exceedod 60 percent of the tlmg and 70 dBA 97 par-
cent of the time, Thuse holse levala far exceed thowe recomimended by the Organis
zation of Economic Cooporation and Development as noceptablo,

A noise mip plotted for Toulouse, Franco, showed that in the center of tho olty
the nolso level rarely falls helow BO to 90 dRA and somotimos cvon excends 100 ABA
at pook paricds,

Neoord [age mads upinterrupted for 24-hour perlods Inatde 0 aumbor of buildings
Ln Paris showod that inslde a bullding partioularly expossd to urbun traffic nojoe,,
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A-Welghtad Sound Pravsure Level dB(A)

FPliare G-f, Typla! Statlstical Diatrihutions of Urban Trlflc Nolse

the sverage Lotal noiae during the day (from 8:00 a, m, Lo 11:00 p, m. ) varlea hetweon
50 and 60 dBA and thal during the night (from 11:00 p, m, to 6:00 &.m, ) 48 varied he-
tween 40 and 50 dBA, with frequent pezka of 60 dBA. During thu day, the minimam
nolse never falls below 45 dBA and falla belew 30 dBA only between 1:00 a. m, and
3:00 a. m,

Control of Traffic Nolse
‘Prafflo nofde abatement ean be achloved -by attacking elther the source, the trang-

miaston path, the receiver (buildlngs), or any combinatlon of theae clements, There

appears to be no conaisteney among the countriea surveyed In thelr apprasch to the



rontrol of treffic nofsa. In Swaden a8 well as Groal Britaln, busses have Luen
modifled with apecin) acoustie liners around the ungines and exhuuety, While an 8-
to 10~ dBA roduction i8 boing clalmed, the Organtzatlon for Economie Cooperniion
and Developmont cautiond that Buch measurus may bo lamporary unless relativaly

exponsive maintenance procoduresa are obsorved,

4 Soviat oxperiments have shown poaltive rasuits through dynumie bulanoing of the
enging, gear box, wheals, and tires ne well as through exlensive use of soundproof-

ing motariala, A British atudy by tha Natlonul Phyalcs Laboratory uchioved nolse

1 leval reductions of 5 dBA for dieasel enuln'na and 8 dBA for gusoling engines by vary-
3
i ing tha compreealon ratloa and tlming patterns,

Rogarding transmission path nolae reductlon, all couptries survoyed agreed that

doprensed highways with alther alanted or vortleal walla offorad bost results, Shnl-
larly, nolse ahielding stmclums- appoar tobe a popular appronch, ut lonst in Swedon,
Great Briwin, and the Weat Gort;um fepblic, In g London noide stucdy oinploying
u protective burrier thrao metara from the edgo of & road 30 meters wide, it was
found that 30 metara fram the seroen the towl nofse raduction vasied from 4 to 15
dBA for a l.6-meter barrler, from 17 to 22 dBA for & S-meter barrier, und 22 to
26 dBA for o 10=meter barrisr, Nolse roductlon duo solely to distance was about
8 dBA, )

Maay eountrios have intreduced strips of gruas and treos along highwuys, While

e M L R YA T A T

such moasuros are aesthetioklly pleauing, Swiss and Seand(naviun data show typicul

RRENCE T S8

ailtontuntion of 5 dBA per 100 meters for dense plantings of treea. The Swiss wtudy
_;', statan that such a mecsure may be worthwhile from a psychologlcal point of view:

when tha agurce of the nolse 14 pot vieible, It L8 less Irritating,

Many largo urban govemments are redealgning entive sectiond of thelr cltios

to provida more pleasunt environmants that Inelude reduced traffic nolsa levels
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oultaide and Insldo resldences snd other bulldings, For example, an Amsterdam pro=
joat onlls for wide spacea, planted with grags and treea, between highways und rosi~

dences, Only low nonresidentinl hulldings aro nllowed nlong the highway,

Enforcement
Naoarly all countrles surveyed huve expliclt natienal or local leglalution regulating )
noise emiseions by motor vehicles, The Orgunization for Economie Cooporation and v
Dovelopment Urban Trafflo Nolse Survoy of 1970 observos; i
"In ordur to bo reatistie those standnrds should reflect & compromias ’

batwaen aocial conalderations, what the public [8 willlng t6 pay, and what

induBtry can manuge to produce In t.hu'ught af avatlable tochnology, Some

roductiona In nolse omission could be zchieved [n the fuirly ghort run slme
ply by adding acoustical absorbara and by dotulled attention o alloncars,

atr Intakes #nd cooler fang, More significant nolse reductlons would, in

many casus, require alteratlons (n the design of the englas, nnd could

therafore bocome effective only after & longer period. Tho {mportant

point 8 that siamdurds ghould ba sot, and set on a stiding sonile, 80 a8 10

continue to rofloct the current state of nojse veduction technalegy. "

A number of countrivs notlvely enforce nolse omission atandards by various
methods, Donmark, for example, has compulsory nolpe iruapgutlon whenever crrs
over [lvo yoars old aro aold, In Swltzerlund, ofties such as Lauawane, ZUrich,
Borno, onguga vegulur police noisa patrols empowered Lo fine the driver or to
tempararily confiscats vehicles that havo boan altered to incrense exhaust nolse,
Tokyo elielts public cooperation and eonsolousnces regarding stroot nolse by using
illuminated algne thut continually flash the noise lovel rondings nt buay intersac-

tlona.
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NOISE ENVIRONMENTS
The Residential Environmant

Muah kas beant sald aboul tho elfocts on residantial urens of nolsa from uirernlt,
surfaco vehlcles, indusirinl plants, and othor oxtornul sources, Nowever, a cluse
raview of foreign litoraturoe shaws thet other countries devota signlficunt aitention to
the Identification and control of diaturbancus that originate in and ureund residentlal
buildinga, Bome of tho annoynnces already mentioned in connectlon with the London
noise survay have boen citod by represontatives of othor countries us well. Much of
thoir digcusslon revolves around the tmﬁamisslan of sounds Uirough poorly Insuisted
walls and floors. Theso scunds Inolude huinan voleas, footstops, tudins, mualeul
instrumsants, snd many others gencraled pithor by nelghliora or by memlars of the
sume housshold,

At least 156 major countries havo insulation speclficutions far dwellings, ospeci=
nlly for apnrtmont buildings., A common characteristic of thess countries ig that
upartment hulldings predominste in 2 new rusidential construction. A typenl ex-
amplu s Swedon, whoero, ns enrly aa 1961, 73 percent of all naw dwullingy wore
apartments, ‘Thia country wae cne of the firat to Intreduce nsulution reguirements
that covor wall and floor insulation botween llving romins and that set limlts for roise
produced by the turning on or off of faucets In bathrooms and kitchuns,

In sotne countrles, spaaifications are presvonted s tequirements, while in uhers
they are merely recommendalions, Although most of the spoclfications conler nround
Intarnutional Standard Organization rcommendations, pariicularly with mepoct to
the messurament of airbornma and impuct sound tranamlsdlona, each country has
Introduced spaolnl foatures of its own. For example, in Pelumt ad well us In other
East European countrles, all apartnienta must be veparmted longitudinally by double

walla. Bevernloountrios vecommend floating [loors far control of Impuct noisvs nnd
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lend-based foundntions for tho attanuation of ground-transmitled vibrations. Most
Furoponn countries speoify ingulation of waler pipes from the structurnl members of
buildings to avold transmission of water hummar vitwations und Licot nolse,

Not all domestie nojse sources aprae directly rvlatad to insulatjonn, Eluvatord,
heating or niy cond{tionlag equipmont, deorbolls, houschaeld appllances, sad ather de-
vicos havo been cited s offerders. Sweden and the USSR have conducted notable
audioy of such [tems, purtlcularty of individual housshold nppliancas,

The Swedish Eigtitute of Bullding Rescarch had sonlyzod 66 nodse sources such us
vicuum ¢leanars, refriguraters, kitohen cxhuust funs, f(reezers, hewtlng fns, and
heir driers. Tho highoest nolss levels [n tho Bwedish atudy {70 to 80 dB al ono mefer)
came from varvum cloanors. A Soviet study of home appllaneus ranked nn aloctrio
Lior polisher a8 the noislest, followed by a vacuum cloaner, i shaver, and n sewlng
machino, This study alao Included some appllances that had been doslgned speelfi-
enlly for qulet operuticn, Notible among these wers a vicuum cloaser with the motor
inaulated from the housing, o centpifuge-typoe laundry axtraoter with o rubber pitlow

in the bage, some nofsoless molodin doorbelld, nnd o wikshing muckine that used Mgh=

' prossuro ateam and had no meving parta,

An interoating viewpoint on housohold nppliancos was offored In tho Hungurlun
monograph submitied for this year's anvironmental conference gponsored by the
Eoonomic Commiasion for Europe, The writer exprossed lha.oplninn thuat appllnnces
made in Hungary had Jttle walug far export purpases bacause they were nolslor than
appllancos manufactured [n othor countrivA, The lungariun Tepert introduces o xuroly
oxprossed ovaluation of nolso 46 an aconomla fxotor, In geners!, stdius of domostic
noise cepler around the sume elfects ue do studies of other nojsed, Although home-
ponaratod nolaes aroe surpussed by disturbances from tralfle and Industey, thoy are

Ly ho means disregarded [n othor countrios.
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Public’ Institutions

Many couniries hava conductad specinl studies and surveys of public Institutiong,
Meat commonty atudted have loon achools and hoaplials; bul other Instiiutlons for which
gomo foreigm nolse control offorts can be observed include musoums, concert hails,
librarias, and publio sdministration buildings.

The USSR has developed o sinndard Yibronoise«[ meaaurement laboratory for
measuring noise and vibration in cortaln bulldings for Inspoction and control purpoeses,
Much of the equipment i8 portable, ag flald measuraments ein bw made n schools,
hospitals, hoalth etations, juvenile lnumu'liona, eto, Ovor 350 Vibronoise-] unlte
wero produced and diairibuled hotween 1957 and 1670,

Studies econducled It Austriz, Czechoalovakiy, and Germany explors nejse ne a
negative factor in the educstional environmant, Thape sudios canclude that vxcansive
nelse tiot only distracta the nlwﬁliun of atudents but affucts tham physically and pay-
ahologically, Ohsorvatlons show that oxcoss nolse lovels in clasarcoma produce
tatigue, reduce concentratlon span, ralse blood pressure, and somstimes coise
neurosis, Thess ohearvationa concur with the maximum classroom lovel of 45 dpA
recommended by Great Britain's Wilaon Commitice. A Swedish rucommeandatiun
placod the maximum clasaroom lavel at 35 dBA.

Great Britain, Gormany, Ausirin, [taly, Paland, SWﬂdBﬂ.l the PSSR, und Souih
Africa are among the countrlos in which studles huve buon undortuken to dotermine
the nofas lovels in hosplialy and to analyre tho effects of nolse on patlents, Moat of
the survaya showed uxcefsive nolse levels ranging from 50 to 90 dRA within the rooms
aa compared to the recommended maximum levela of 56 dBA durlng the day und 26
dBA at night. All [nvestigntors ngreed that pojse levuls consldered tolernble for

healthy Individuals could be unbeurable or damaging to hospital patlents.
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Effects of Industrial Nolse on the Community

Althgugh Industrink noiss recelves some ultoation in gonersl stwlies nnl surveys,
much af the information nbout [t 19 generatod 1n spocial studics. Often, auch gtudies
aro limitad to [solated instances [y singla planta, For exnmple, a oyclone extractor
In Australla was studled nlter resldents vomplalned about It. As o result of thls Btudy,
tho unlt was modifiad and shielded go that the smlssion was reduced to a Jevel that wis
not ohjactlonable, In uncthor Australinn caxs, the loud hissing nolse of tha oll burn~
era I an {ndustrlal kiln was the subjoot of complaints and n subsequent investigation,
A apocinlly doslgnod mufflsr systom oliminated thia problem. -

The praatice in London preciudes the appentance {n print of many raporis on in~
vestigntions of this nature. Thero, the control of Industrinl nolge 18 tho responsl=
blllty of the lecal baroughs, and investignilons of complalnts nre mado by tha publly
baalth inspooators. In most casos tho (nvostigntlons oonsist of nformal discusaions
with the offending flrms,

A more extensive npproach to Industrial nnjso problems wag tuken Ly the Federal
Rojublic of Gurmuany In & study of nolsa In the mati] industry. Thid study Kentifled
nelsa aourcos und mensured their nolse lovels at varlous pointa in tho surrounding
cemmunitivg, The worat soutces idantified Includod high speed blowers, drop hum-
mors, and moterist handling equlpment, In most instances, the rosidents had falled
to ruglater complaints, oxcopt whon ubusuul events nccurmd.'

Unlike the residents near {ixed induatrinl plonts, citizene exposed to famporiry
conatrucilon netivitios usunlly find the nitendant disturbances objectionnblo, Con«
sldaration of this hng cuutod some countrlas to shorten the work shifts for construe-
tlon aetivitlaa, Switzorland has dovelopod o formula that detormines the allowable

work Hme on the basla of the nvorage noiso leval of the operition.
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In the Communiat countriss, allowanca for industrial nolae 18 often Inelulded In
town pluoning, Plant soyvons, greenbolts, and distance stendards aro customnrily

employod,
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SUMMARY
Most countriud surveyed have viowed nolse nbatomont and control us a major

envirenmonta) jssuo for more than a dacade, Rewsanrch efforts huve hoon aml are hos
ing supporied largely by national goveramenta, On the basls of rosearch resuils, o
large number of countrios bave anacltod comprebonsive Jaws and rogulstions, and,

in many Instunces, natlonal lawe are stricler than tha corresponding International
Standurds Crganization recommendations,

It {8 difficult to attribute these national concerna to n common basis, slnce there
ure yurying levols of omphasis, Fur example, economle effocts of nofso have bson
[requently exprodsed, such na tho impact c.nf noiag on labor productvity, the lack of
foraign scceptablity of domestio (nelsy) (ndustrial products, or the impact of a nolsy
comimunily envirenment on ¢ tourist~oriented econamy, Simélarly, the concem for
secclal welfare hrought bout tho onfercement of mumeros specific rogulations,

There are several intephatfonal organizations that have premoted holse control
1o montber nations, The World Health Organization liag made 4 tumber of swesplng
recommendutions, Similarly, the Organization of E¢onomic Cooperatlon and Develop~
ment has prensed the lamue of trufflc noiso, kag {sAucd a report, "Urhan Tralflc Nolse'
(Parig, 1071y, and e presonily sporsoring n comprehenslve Atudy on the eaylropmen-
tal impact of the automobile, Including air pollution and rolee, The U, N, Eeonamle
Commission for Europe (ECE}, Isaued In 1008, reaommended "Maximum Limits of
Sound Lavel — New Vehlclpa" (Hule No, 8, Unlform Provisions Cobcaralng Approval
of Notse = ECE Gensvy; and the Council of European Communiilus (CEC) has lssued
a dirsotlve to the Common Market natlons to provide for unlform nolse Hmita for new

vehicles, Thie rule fs to become effeptive by the end of August 1972,
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In general, all countries survayed recognized the following sources as noise.

polluters (Msted in order of Impaot):

1,
2,
3.
4.

Surface traffle
Aviation
Indusiry {aa & community nolse soured)

Communlity actlvities.

Depanding upon the political struclure of sach country, enforcement {a guidod

nationally but tmplemented reglonally. Many countries have been suncesslul in thelr

nolse abatemant afforts, but uniformity of approach (s not ovidant,

8-29



te

g mae

Appendix A

SOURCE DOCUMENT INFORMATION

The Tachniosl Informatlon Doputhents uaod aa the basla for the preparation of this

report are; -
NTID30G. 1 - Nolse From Conatruction Equipment and Operatjons, Building
Equipment, and Home Applinnoss, prepared by Bolt, Beranek and Nowman under
EPA contraat §6-04-0047,
NTID300. 2 - Noluo From Industris] Planta, prepared by L. 8, Geod{riem! Associ-
ates under contyact EPA 88-04-0044, .

NTID300, 1 = Communlity Nolae, prepared hy Wyle Laboratoriea under EPA con-
tract 88-04-0040,

NTID300, 4 - Lawa and Regulatory Schamaon for Nolag Abatement, prepared by the

Cisorge Washington Univereity undar EPA contraot 68=04-0032,
NTID30G, § ~ Effacts of Nolse on Wildlife and other Animala, prepared hy Momphie

State Univeraity under EPA contract 08-04-0024,
NTIDI0D, 8 - An Aspeasment of Nolse Concern [n Other Natioza, prepared by

Informatica, Ino, under EPA contract ¢8-01-0157,
NTID300, 7 ~ Effoctd of Nolse on Pacple, prepared by the Central Inatitute for the

Deaf unjor EPA contract 68~01-0600,
NTID300, 8 - State and Municipal Non-Occupationa] Nolse Ahatement Progrums,

prepared by the stuff of the EPA Office of Nalae Abatement and Control,



NTID304, 9 = Nolse Programs of Professlonal/Industrial Organizations, Universl-

tlea and Calleges, prepared by the staff of tha EPA Offlce of Nolse Abatemeont and

Control,

NTID3DM, 10 - Summary of Nolse Programs (h the Federal Government, prepared

by the staff of the EPA Office of Nolas Abatement and Control,
NTTDA00. 11 - Soclal Impact of Nolse, prepared by the Natlonal Bureau of Standards
under Interageticy agreement with the Depariment of Commerce,

NTID30, 12 « Effects of Sonjo Boom and Other Impulslve Nolse on Structires, pre-

pared by the Natjonul Bureau of Standards under {nteragenay agreentent with the

Dopartment of Commerce,

NTID300, 13 - Tranoportation Nelde and Nolse From Equipment Powerod by Inler-

nal Combustion Engines, prepared by Wyie Laborotories under EPA contruct

a8-04=0048,
NTID300, 14 - Economic Impaoct of Nolse, prepared by the National Bureau of Stan-

darda undor intoragency agreement with the Department of Commerce,
NTID30g, 15 ~ Fundamentals of Nolae; Messurement, Ratiog Schemes, am) Siap~

darda, preparod hy The National Buresu of Standards under 1nwrage_noy agracment

with the Department of Commeroy,

Ta obiain thege documents contact the Environmental Protection Agency,

QOfffco of Noiso Abatemunt and Contrel, Washington, D, C, 20460,

Also uned in the préparation of thia report was testimony obtained at publlo hear=

ings held by the Offlee of Nolse Abatement and Control under authority of the Nofse
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Pollutlon and Abatement Act of 1070 = Titls IV to the Clean AT Amendments of 1070
(PL 91-G04). The clties In which thoas hearinga were held and thelr subjects covered

atre as followa:

Atlanta Nolae In Conatructlion
Chicage Manufacturing and Transportution
Notaw (Highway and Alr)
Dallan Urban Planning, Architectural Deslgn;
and Noise In the Home
8an Franciaco Standnrds and Measurement Methods,
Legialation and Enforeemant Problems
Denvey Agriculture and Recreationn] uae Nolre
New York Tranaportation (Rafl and Other), Urhan Nalse

Problems and Soclal Behavior
Boston Phyalological and Puychological Effects
Washington, D, C, Technology und Economics of Nolse Control;
Nutlonal Programa and thelr Relationa
With Btate and Local Programs,
The tranacripts of these hearings may be abtalned through the United States Govarn-
ment Printing Offtoe, Suparintendant of D_ncumenu. after gnnounsoment of thelr avail-

ability n the Federal Reglater,



Appoencdix B
PROPOSED BILL TO CONTROL TiiE GENERATION
AND TRANSMISSION OF NOISE

ENVIRONMENTAL FROTECTION AGENCY
WASHINGTON, 0. C. 20460

Daar Mr. {President/Speaker] t

Enelosed ia a draft of a proposad bitl "to
caontrol the generotion and tranamission of noise
detrimental to the human environment, and for
othar purposes.*

The propoaed legislatlion would expand and
coordinate Federal efforts to control nolpe, which
prasents a growing threat to the health and walfare
of tho hmerican people, Particularly in congested
urban areas, the nolse produced by the products of
our advanhcing technolegy, and in the manufacture
of those products, causes continual annoyance and
in some cases serious physical harm. Wwhile the
States and localities have the reaponsibility to
deal with many aspects of noise, effective Faderal
action is sssential with respoct to major nolse
problems requiring national undformity of treatment,

The proposed bill would achisve three primary
functiona, First, it would estnblish, in the
Environmental Protection Agency, authority to -
cnordinate existing Faderal noise research and
contrel programa, and authority to publish criteria
and econtrol-tachnology documents relating te nofse.
Second, it would supplement existing Federal
authority to rsgulate the noise characteristies
of articles that are major souxces of noise, and
authorize Federal noise labeling requiraments for
such articlas, fThird, it would direct all Foderal
agencies to administer thelr programs, consiatent
with sxisting authority, in such a manner as to
minimize noisa.

A detailed section-by-~section analysis of the
bill is enclosed, A similar letter is boing sent
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to the [President of the Senate/Spoaker of tha Housel.

The bill is part of the Presidaont's envirenmontal
program as announced in his Bnvironmental Measage of
February B, 1971, It will be admipnistered by the
Environmantal Protection Agency and was developed
in coordination with the Council on Environmantal

Quality,

The Office of Managament and Dudget advises
that enactment of this bill would be in accord with

the program of the President,

Sincerely yours,

/a/ William D, Ruckelshaus

Honorahle Spira T. Agnow
pPresident of the Senate
Washington, D.C. 20510

Honorahle Ccar! B, Albert
Speaker of thes Housa of Representatives

Washingtan, D,C, 20515
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A BILL

To control the generation and transmission of
noise detrimental to the human eavironment, and for
ather purposes. :

Re it onacted by the Senate and House of Rop~
resentatives of the Upited States of America in Con-
greas assembled, That: This Act may be clted as the
"Noise Control Aet of 1971*,

SECTICN 2. FINDINGS AND POLICY

{a} The Congress finde --

(1) that inadequately controlled nolisae
pregents a growing dangsr to the health and welfare of
the Nation's population, particularly in urban arocasg

{2) that the majer scurces of noise
inelude transportation vehiclogs and equipment, machin-
ery, appliances, and other manufactured articles that
mave in cammerce; and

{3} that, while primary responsibility
for contrel of noiss rests in mahy respects with the
Statea and local governments, Federal action is essen-
tial to deal with major noise problems roquiring
national uniformity of treatmant.

{b] The Congreas declares that it iy the
policy of tho United States to promote an environment
for all Americans froe from noise that jeopardires
their health er welfare. To that end, it is the pur-
pose of this Act to esrtablish a means for effeccive
coordination of Federal ressarch and acrivitles in
nolase control, to supplement existing Federal authority
for requlation of the nolse characteriastics of arti-
cles moving in commerce, and to authorize Federal noinse

"labeling requirements for wuch articles. HNothing in

this Act ia intended to diminish the responsibilities
of State and local governments to regulate other as-
pects of noise within thedr jurisdictions.

SECTION 3, DEFINITICNS

A8 uged in this Aot the term --~

{a) "ddminlstrator” means the Admini-
atrator of tha Bnvironmental Protection Agency;

[b) “person" means any private porson
or entity, any officer, department, agency, or instru-
mentality of any State or local unlt of government,
and, except with respect to the provisions of section
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12{a}, any officer, department, agency, or instrumon=
tality of the Federal Government;

{e)  ‘"product" means any artiele or good
manufactured for sale in, or introducticn into,
conmerce, including but not limited to transportation
vahicles and equipment, machinery, and appliances,
provided, that it does not include (i} alreraft, air-
craft engines, propellers, or appliances that are
coverad by Titla VI of the Federal Aviation Act of
1958 (49 U,5,C. Sacs. 1421-32), (il) those military
alreraft, weapons, or aequipment that are designed for
combat usop or (ili} those airveraft, rockats, or equip-
ment that are designed for rasearch or experimental or
devalopmental work to be performed by the National
heronautics and Space Administraticn, or other machin-
ery or equipment designed for use in axperimental work
dene by or for the Federal Government

{d) “ultimate purchaser" means the first
porson who in good falth purchases a now product [or
purposes other than resale;

{a} "new product" means a product the
equitable of legal title to which has never besn trans-
farred to an ultimate purchasery

{£) “manufacturer" means any person ep-
gaged in the manufacturing or asserbling of new prod-
ucts or who acts for, and is controlled by, any such
porson in connection with the distributlen of such
producta;

{g} “"commerce" means trade, traffic,
commerea, transportation, or communication among tha
sgveral States, or botwesn a place in a State and any
place outslde thereof, or within the District of
columbia or a possession of the United States, or ho-
tweon points in the same State but through a point out-
side thereof.

SECTION 4, COORDINATION AND EVALUATION OF FEDERAL
PROGRAMS

{a) The Administrator shall promete coordi=
nation of the programs of all Federal departments and
agepelea relating to noise research ard noise contral.
Each Federal department or agency shall, upon recuest,
furnish to the Administrator much information as he
may reasonably require to determine the nature, scope,
and results of the poise-raesearch and noeisa-contrel

B-4



programa of the department or agenpcy.

(b) On the hasis of reqular consultation with
appropriate Pedexal departments and agencies, the
Adninistratar shall complle and publish, from time to
time, a report on the status and progrees of Federal
activities relating to nolse reaearch and noise con-
trol. This report shall describe the nolae programs of
each Federal department or agency and asseas the con-
tributions of thosa programs to the Government's over-
all afforta to control noime,

SECTION 5, NOISE CRITEATA AND CONTROL TECHNOLOGY

{a} The Administrator shall, after consulta-
tion with appropriate Federal dopartments and agenciles,
dovelop and publish such criteria for noise as in his
Judgment may be requisite for the protection of the
public haalth and welfare. Such criteria shall reflect
the scientific knowlodge moat wseful in iIndicating the
kind and extent of all {dentifiable effects on the
public health or welfare vhich may be expected from
diffaering quantities and qualities of noisn. ‘The
Administrator shall confer with the Secretaries of
Health, EBducation, and Welfnre, and of Labor to assure
consistency between the criteria published under this
subsection and the criteria and atandards for occupa-
tional noise exposure produced undar the Qccupational
Safaty and #Health Act of 1370,

[b} The Administrator shall, after publivation
of the initial criteria pursuant to subsection (a} of
this section and after consultation with appropriate
Federal departments and agencics, compile and publish
& report or series of reports identifying major sources
of noise and glving information on technigues for con-
trol of noise from such sources, This information
shall include such data as are available on the tech-~
nology, costs, apd alternative methods of noise
control.

{c} The Administrater shall from time to time
review and, as appropriate, revise or supplement any
eriteria or information on control tochniques published
pursuant to this soction,

{d} The publication or revislon of uny cri-
teria or information opn control techniques pursuant to
this section shall ke announced in the Federal
Register, and coples ahall be made available to the
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general public,
SECTION 6. NOISE-GENERATION STANDARDS

{a] 1f the Administrater, in a report pub-
lished pursuant toe section 5, identifiocs am a major
source of noise any product or class of products of
ona ar mere of the following types:

{1} construction equipment,

{2} tranaportation equipment {in¢luding
recreational vehicles and rolated equipment}, or

(3} equipmant powered by intornal com—
bustion engines,
he may, after consultation to tho extent desirable with
approprinte Fedaral dopartments and agoncies, by regu-
lation prescribe and amend standapds limiting the
noise~ganeration characteristice (including reasonable
durability ovaer the life of the product) of such prod-
uct or clasa of products, The standards so proacribed
shall be the standards that the Administrator detaps
minas, copsintent with eriteria published pursuant to
section 5, to be requisite to protect the public
health and welfare. In prescribing and amending such
standards the Administrator shall censider whether any
proposed atandard is ocopomically reasgnablae, tech-
nologically prarticable, and appropriate for the par-
ticular products to which it will apply, and whether
the particular products can more offectively he con-
trolled through Federal regulation of interstace com-
marce or through State or local regulationa, Pro-
vided, that no stapdards prescribed under this aectien
shall apply to products manufactured on or before the
effective date of such standards,

{b} The Administrator shall publish any
standards propesed under subsection {a) in the Fed-
eral Register at least 60 days prior to the time when
such standards will take effect. In addition to sub-
misalons of written views, any person who will be ad-
versaly atfocted by such proposed regulation may,
within 45 days of the date of publicatien of the pro-
posed regulation, or within such other time perijod an
the Administrator may prescribe, file objections with
the Administrator and request a public hoaring.
Requasts for a public hearing made by a manufacturer
of a preduct coverad by the proposed standarda shall be
granted. Recquests for a public hearing by other
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persons may be granted at the discretion of the Admini-
strator, If a public hearing is held, fipal regula-
tions will not be: promulgated by the Administrator
until after the conclurien of such haearing. -
{e} Section 611 of the Federal hvlstion het

of 1958 (49 U.§5.C. Sec. 1431} is amended as follows:

{1} In subaection (a), after "with the
Secretary of Transportation" insert “and suhject to
the approval of the Adminlstrator of the Environmental
Protection Agency".

{2} At tha end of suhsection (a), insert
"Standards, rules, and regulations prescribed and
amanded under this saection shall becoma effective only
upan approval by thoe Administrator of tho Envirenmental
Protection Rgency: pravided, that, all standards,
rules, and regulations prescribed pursuant to this
section prior to the effoctive date of the Nolse Con-
tral Act of 1971 shall remain in effect until amended
or ravoked by subSequent stapdards, rules, or regula-
tions preacribed and approved pursuant to this
section, "

{3) After subsection {a), insart the
following new awnhsectionsi

"{h} The Administrator of the
Federal Aviation Administration shall not issuo a
typn cortificate undar sectlon 603 of thia nct for
any alrerafe, or for any aircraft enginae, propaeller,
or applianca that affects Significantly the noise or
sonic hoom characteristics of any alycraft, unless he
shall have prescribed standards, rules, and requlations
under this section that apply to such aireraft, ajir-
craft engine, propeller, or appliance.

*{e} If at any time the Admini-
atrator of tha Epvironmental Protection Agency has
reason to bolieve that an existing standard, rule, or
regulation under this section does not proteat the
public f£rom aircraft noise or sonic boom to tha maxi-
mum extent that is consistent with the consideration
linstod in subsoction (d} of this section, ha may re-
quest the Administrator of the Federal Aviatlion Admini-
stration to revisw and raspori to him on the advioa-
bility of revising such atandard, rule, or regulation,
Any such roquest shall be accompanied by a datalled
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statement of the infornation on which it is based."

{4) Subsections (b] and {c) aro redosig=-
nated asa (d) and {e).

{d} No State or subdivision thereof shall
adapt or enforea, with respect to any product for which
nolae~generation standards have been prescribad by the
Administrator under subssction {a) of this section, any
standard limiting noise~genuration characterlstics
diffarent from the standards prescribed by the Admini-
atrator. Nothing in this section shall diminish or
enhance the rights of any State or subdivision thereof
otherwise to control, regulate, or restrict the use,
operation, or movement of such products.

SECTION 7. LABELING .

{a} The Administratar may by regulation desig-
nate preducts or classes therect:

(1) that produce noise capable of
adversely affecting the public haealth or welfare; or

{2} that are scld wholly or in part on
the basis of their affectivonesa in reduclng noise,

(b} For esach af such products or classes the
Administrator may, after conaultation to the extent
depirable with appropriate Fedoral departments and
agencles, by regulation reguiru that a notice of the
actual level of noise generation, or netice of the
artual mffectivensss in reducing noise, be affixed to
the product and to the putside of its container at the
tine of its sale to thea ultimate purchaser., Ia shall
prescribe the form of the notice and tho methods and
units of measuremont to be -used for this purposa.

(c) Nothing in this section shall preclude or
dany to any State or subdivision thereof tha right to
regulate product laheling in any way not in conflict
with ragulations promulgated by the Administrator under
this ssction.

SECTION 8., PROHIBITED ACTS

{a) The following acts or the causing thereotf
are prohibjted:

{1} in the case of a manufacturer of naw
products, the male, the offering for sala, or the
introduction or delivery for introduction inte commerce
of any product manufactured after the effective date of
regulations promulgated under section 6{a) (respecting
noise-generation characteristics) that are applicable
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to such product, unless it is in conformity with such
regulations (excapt as provided in subsecticn (b) of
this saction);

{2) in the casa of an owner or operator
of a product, the use in commerce of such product atter
the effective date of regulations promulgated under
pection 6 (a} that are applicable to such product, un=~
less it is in conformity with such regqulations (ex-
cept as provided in subsection (b} of this section):

(3} the removal orv rendering inoperative
by any person. other than for purposes of maintenence,
repair, or replacement, of any device or elemant of
dezign lncorporated into any product in compllance with
regulations promulgated undar section 6(a), prior to
its sale or delivery to the.ultimate purchasor or
during its term of use,

{4) in the case of a manufagturer of new
products, the sale, the offering for sale, or tha
intreduction or delivery for introduction into com=
merce of any product manufactured after the effective
date of regulations promulgated under section 7 (re-
specting noise labeling} that are applicable to such
product, unless it is in conformity with such regula-
tions (axcept as provided in subsection {b) of this
section)y

(5} the removal by any person of any
notice affixed to a product or container pursuant to
requlations promulgated under section 7, prior to sala
of the product to thea uwltimate purchaserp

{6} the importation inte the United
States by any person of any product in violatlon of
ragulationa promulgated undar section 13 that are
applicable to such product; and

{7) the fallure ar rafusal by any person
to permit access to, or copying of, recards or to make
reports or pravide information required under sectipon
9.

(b) (1) The Administrator may exempt any prod-
uct, or class thersof, from paragraphs (L), (), (4},
and {6) of subsection (a}, upon such taorms and con-
ditions as he may find necessary to protect the public
health or welfara, for the purpose of research, inves-
tigations, studies, demonstrations, or training, or
for reasons of national security. )
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{2} A product intendad molaly for export,
and gso labeloed or tagged on the ocutside of the con-
tainer and on the product itself, shall not be subject
to paragragh (1}, (2), or {4} of subsection {a}.
SECTION 9, RECORDS, REPORTS, AND INFORMATION .

{a} Every manufacturer of a product for which
applicable regulations have been promulgated under
section 6(a) or section 7 shall establish and maintain
such records, make such reports, and provide such
information (which may include the availability of
products coming off the assembly line for testing hy
the Adminiatrator] as the Administrator may reasonably
raquire to enahle him to determine whether such manu=~
facturer has acted or ls acting in compliance with this
Act and shall, upon request of an officer or employee
duly designated by the Administrator, pormit such
officer or employea at reasonable times to have access
to such information and to copy such records.

{b) A)l information obtained by the Admini-
strator or his representatives pursuant to subsection
{a) of this section, which information contains or
relates to a trade sacret or other matter referred to
in section 1905 of title 18 of the United States Code,
shall be conaidered confidential for the purpose af
that epection, except that such information may he dis-
closed to other Pederal officers or employees, in
whose possession it shall romain confldential, or when
relevant in ony proceeding under this Act,

{e¢] This section shall apply only to manu-
facturers in the United States.

SECTION 10, PEDERAL PROGRAMS

The Congreas authoriges and directs that all
agencies of the Federal Government shall, to the
fulleat extent consistent with existing authority,
administer the programs within their control in such
a manher as to further the palicy declared in sactlen
2(b}.

SECTION 11, RESEARCH, TECHNICAL ASSISTANCE, AND PURLIC
INFORMATION

In furtherance of his responsibilities upnder
this Act and to complement, as necessary, the noise-
research programs of other Fodaral departmonts and
agencies, the Administrator is authorized to:

{a) Conduct research, and Finance
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regearch by contract with other public and private
hodies, on the effacts, measursment, and control of
noiso, inecluding but not limited to:

{1} Investigation of the psychological
and physiological effects of npoise on humans and the
affects of noise on domestic animals, wildlife, apd
property, and determination of acceptable levels of
noiso on the hasls of such effocts;

(2) Dovelopment of lmproved methods and
acandards for measurement and monitoring of noise, in
cooperaticn with tha Natlonal Burvau of Standavds,
Department of Commarcer and

{3) Dotormination of the most effoctive
and practicable means of countrolling nolse genaration,
transmission, and receptions

{b} Provide technical assistance to State and
local governments to facilitate their development and
anforcement. of ambient noise standards, including buot
net limited tos

(1) Ahdvice on tralning of nolse-control
personnel and on selection and operation of nolae~
abatement equipment; and

{2) Preparation of model State ar local
legialation for noise control; end

(c) Discemipate to the public information on
the effects of noise, acceptable noise laevels, and
toechniques for nolse measurement and control,

SECTION 12. ENFORCEMENT

(a){1) Any perseon who violatea section 8(a) of
this Aect ahall be subject to a elvil penalty of nst
more than §25,000 for each violation, which may be
assessed by the Administrator or by a court in any
action authorized by subsection (b} er (c) of this
soction.

{2) In any proceeding by the Administra-
tor to asseas a civil penalty under this subsection,

. no penalty shall he assessed until the person charged

ahall have heen given notice and an opportunity for a
hearing on such charga., In determining the amaunt of
the penalty, or the amount agrecd upon in compromise,
the Administrator shall consider the gravity of thae
violation and the demonstrated good faith of the person
chargad in attempting to achieve rapid compliance afcar
natification by the Administrator of a violation. Upon
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fafilure of the offending party to pay any penalty
asaessed, the Administrator may request the Attorney
Oeneral to commence an action Iin the appropriate
district court for appropriate relief.

(3) For the purpose of this subsaection,
the commisaion of any act prohibited by:paragraph (1),
{2), {3}, (4}, (5}, or {6) of scction 8(a) shall
conatitute a separate violation for enach day or prod=-
uct involved.

(b} The district courts of the United States
ghall have jurisdiction of actions brought by and in
the pame of the United States to restrain violaticna :
af this Act or to enforce civil penaltias authorized
by thies Act., Any civil action authorized to be brounght
by the United States under this Act ahall be referved
to the Attorney General for appropriate action. :

{c} By agreement with any State, with or with- :
out relpbursement, the Administrator may authorige law :
enforcoment officern or othar pesrsonnel of such State
to anforce the prohibitions of section 8(a) by bringing
actions in the appropriate State courts. When autho
rized by State law, the courts of such State may enter-
tain actlons brought by such officers or personnel to
ragtrain violations of this Act or to enforce civil
penalties authorized by this Aet., In any actlon undar
this asubsection, any civil penualty imposed shall be
payable ene-half to the State and one-half to the
United States Treaoury.

SECTION 13, IMPORTS

(a) Products offered for importation shall be
subject to the same general ntandarda and lakeling
requirements that are applied to like domastic prod-
ucks, The Administrater shall by regulation preacribe
the procedures by which this will he accomplished with
a mipnimum detrimeptal effect on domestic and inter-
national trade.

(b} The Secretary of the Treasury shall, in
consultation with the Administrator, lssue regulations

T to carry ocut the provisions of this Act with respact to

products offerad for importation.

SECTION 14, APPROPRIATIONS

Thare are authorized to be appropriated to
carry out this Act for Fiscal Year 1972 and for each
fimcal year thareaftar such sums ap are necessary.
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SECTION 15. REPORT OF NOISE STUDY
Section 402 (a) of the Cleap Air Act is amended

by delating everything before "a full and complete
investigation™ and inserting in lieu thereof "The
hdministrator shall carry out”,




SECTION-BY-SECTION AHALYSIS

The title of the proposed act is designated as
"The Noise Control Act of 1971."

Section 2 contains a statement of congrassicnal
findings and policy. Subsection 2(a) states findings
that noise, particularly in urban areas, presenta a
growing danger to the public health and welfare; that
the major sources of noise include a variety of manu-
factured articles that move in commerce; and that thae
Fedaral government beara a responalbility to deal with
msjor nolse problems reguiring national uniformity of
treatment, Subsection 2(k) declarss a Paderal policy
to promote an environment for all Americans free from
nolae that jeopardizes their health or welfare, This
subsection further states that the purpose of the pro-
poased act is to establish a'means for effactive
coerdination of Federa! noise programs, to supplement
existing Fedaeral authority for regulatien of the noise
characteristics cof articles moving in commerce, and
to authorize Federal nolse labeling requirsments fer
such articles., Tho Act is not intended to relieve
States and localities of their respensibilities to
control other aspecta of neise within their juris-
dictiona,

Section 3 defines certain terms used in tha
proposal, Subsaction 3(a) definea the official
primarily responsible for implementing the legislation
an the Administrator of the Envircnmental Protection
Agency (EPA). Subsection 3(b) definoa "peraon" ip
such a way that all Fedsral, State, or local govern-
mental organizations, employees, and agents, along with
private persons or ontitlea, are included within the
enforcemant provisions of aection 12, However, Federal
arganizationa, empleyees, and agants are oxcepted from
the dofinition of "peraon" insofar as subhsaction 12(a),
providing for civil pennlties, is concerned. 'Thus,
Federal organizatbions, employaes, and agonts must
comply with the prohibitions of aection 8, but they are
not liable for or subject to tha civil penalties
authorizaed in subsection 12{a).

Subsection 3({c) defines "product" to include
any article or good manufactured for sale in, or
intreduction inte, commerce with three general
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axcilusions, "Product® does not includs aircraft or
airceraft components that are coveroed by Title VI of
the Foderal hviatiop Act of 1958, Tho noiss
characteristics of theeo aircraft and aircraft
components are alroady subject to regulation wnder
that Act, which will continun in effect subject to
the amendmenta mnda by section 6 of the proposed
logislation, discussed below,

"Product” alac axcludes any article that,
although otherwiae within the broad definition, is
deaigned for military combat use, National security
requires that the rosponsible asuthoritios be free to
detarmine to what extent noise control cbjectives muat
ba subordinatoed to military necessities in the use of
such artlcles. ‘therefore, thay are excluded from the
definition of “product" to exempt them entirely from
the standard-setting and labeling provisions of sections
6 and 7 without regard to the exercise by the Admin-
istrator of his powsr under section 8 (b)(1l), discussed
belaw, to grant speclflec exemptions for national
security reasons, Tho policy of thae proposed legie-~
lation will, however, dictate that all feasible steps
ha takon to improve the noilse characteristics nf oven
these articles. “Product” alse oxcludes equipment
designed for uae in axpesrimental work dene by or for
the Kational Aeronsutice and Space Adminiatration or
othar agencina of the Fadnral Govarnment.

Subsection 1{d) definea "ultimote purchaser"
to be the firat porson who' purchases a new product for
a use other than resals. This axcludos both those
intormediarios who may handle the product before sale
to the first uasar, and subsequent usars who may chtain
the product second-hand, Subsaction 3(0) defines “new
product” to mean a product the title to which has not
yet been transferred teo an ultimate purchaser.

Subsection J(f) defines “manufacturer” to
inelude any persan who manufactures or nsgsembles naw
products or who acta on behalf of asuch a peraon in the
distribution of new products, ‘Commerce* 1s defipod
in subsection 3{g) to include all forms of interchange
involwing two or more States, or a State and a place
outside thereaf or the District of columbia or a
poasesalon of the United States,

section 4 entrusts to the adminisktrator of EPA
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the primary regsponaibility for promoting coordination
of Pederal programs relating to nolse. To asaist him
in exercising this responaibility, subsection 4 (a)
directn each other Fedaral agency to furnish him with
any information ho may reasonabhly request about the
agency's nolse programs, Subsection 4(b} directs the
Administrator, on the basis of consultation with
appropriate Pederal agencien, to publish a periedic
report covering the noise-related activities of all
Faderal agancies. It is intended that this report
will provide & means for assesaing the overall progress
of Federal nolse control efforts.

section § givea the Administrator of EPA
reypeonsiblility to develop and publish bamle documents
on noise and its control, Subsestion S(a) directs
him to develop criteria for noisa, taking into account
up~to-date acientific knowledys on noise effects,
These criteria should make clear what quantities and
qualities of nolse are consistent with protection of
the public health and welfare under differing circum-
stances. The hdminiatrator is directed to aeek con~
sintency betwsan these criteria and tha ecritecia and
standarda for occupational nojse axposure produced by
the Secretaries of Health, Education, and wWelfayxe and
Labor undar the Occupational Safety and Health Act of
1970,

Bubsection 5(b} directs the Administrator,
after injtial publication of critaria undor subsontion
5{a), to publiph che or mora reperts ildentifying major
sources of noise and discussing techniques for con-
trolling noiee from such sources. It is not intended
that any single report nublished under smubsection 5(b)
muat covar all or moat major noise sources. Rather,
as information bacomes awvailabla, the Administrator
may publish individual reporte identifying one or more
major sourcas and outlinipy the noime control technology
applicable to sach identified source. Subnsection 5{c)
directs the Administrater to ceview and, when appropriata,
revise hoth the criteris and the contral technology
documenta publighed under section 5, to ensure that
these reflect changes in availablo knowledge, Sub-
section 5(d) requires announcement of each puhlication
or revision of criteria or control technology documenta
in the Federal Reglater and releans of copies to the
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public, This proviaslon is intended to onsure adequata
public Knowledge of the content of these publicationa.

Subsection G{a} authorizes the Administrator
of EPN to prescribe noise atandards fer construction
equipment, transportaticn eguipment, and equipment
powered by internal combustion engines that ho has
identified as a major souwrce of noise and for which he
has discussed control tochnolegy in a report published
pursuant to section 5. Whean the Administrator dotermines
to imposse standards, subsection 6(a) requires that
they be set at the lavel reguired, in light of the
published criteria, to protect health and welfare,
taking into aceount the feasibility of auch a level
of control and the appropriatensss of Federal regulation.
Standards under subseaticn 6(a) shall not apply to
producta manufactured onh ar before the effective date
of the standarda. Subsection G(b) alters the procedures
under the Administrative Procedure hot by granting a
manufacturer the right to a public hearing on proposed
standards that would cover hia products.

Subasction 6{c) amends sectian 611 of the
Federal Awviation Aet, which authorizes regulation of the
noise characsteriatics of eivil aircraft and airoraft
componants, Subsection 6(¢) provides that standards,
rules, and regulations prescribed by the Federal
Aviation Administration under section 611 must he
approved by the Adminiatrator of EPA, and that such
atandards, vules, and regulatione become effoctive
only upon such approval, lHowevar, subscctien 6(c)
contains a saving alause which allows all standards,
rules, and requiations prescribed undsr section &l1
prior to the affective date of the proposed legislation
to conhtinue in effect until superseded by new standards,,
rules, or regulationa proscribed in accordance with
the proposed legislation.

subsection 6(c) further provides that after the
affactive date of the proposed act the Federal Aviation
Administrator shall not issue a type certificate for any
alreraft unless ho has alrveady preseribed standards,
rules, and regulations governing the noise character-
istics af that aircratt. This requirement alsoc applies
to any alrcraft engine, propellex, or appliaspce that
affects significantly the neise characteristics of any
aircraft in which it is to be used. This provision will
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ensura that in the future the noise charactoriatics of
any new aircraft or aircraft component will be
ascertained and controlled prior to its introducticn
into alr commerca or alr tranaportation.

Subsaction 6 (o) further provides that if the
Administrator of EPA has reason to beliove that an
existing standard, rule, or requlation prescribed under
611 of the Fadaral Aviation Act inadequately protects
the publie from nolas, he may request the Foderal
Aviation Administrator to review the standard, rule,
or regulation and report to him on the advisability
of revising it. Any such request must be asccompanied
by a detailed statement of the roasons therofor. The
hdministrator of EPA may invoke this provision with
raspect to a standard, rule, or regulatiop prescribed
bafore or after the effective date of the proposed act.

subeection 6(d) provides that when the Admin-
istrator of EPA has prescribed standards for any product
under subsection 6(a), no State or subdivioion thereof
shall adopt or enforce noise standards for that product
different from the standarde set by him, Nothing in
section 6 preempts any oxisting powera of the Statos
or localities to set nolse standards for products for
which the Administrator has not yet set standarda under
the proposed act, to set State standards identical to
standards sat by the Administrator for the same product,
or to regulate the use, operation, or movement of
products,

Sectlion 7 authorizes Foedoral noise labeling
requirements for products in commerce. Subsoction 7(a)
authorizes the Administrator of EPA to designate classas
of produets that sither produce noisa capable of
adversely affecting the publie health or welfare, or
ara sold at least in part on the bhaeis of their effec-
tiveneas in reducing nolsa., These products need not
be limited te thome for which neoisa standards have been
sat undar asction 6 or which have been discussed in
o control technelogy document under section 5. Sub-
saction 7(b) authorizas the Administrater to prescribe
a noise-genoration or noime-reduction labeling require-
ment for any product designated under avhsection 7(a).
To aasurs that such notices are informativa and usaful
in facilitating choices by buyars in tho marketplace,
the Administrator Is directed to prascribe the farm of
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the notice apd the mothode and units of maasuremant
used in itp preparation, Subsection 7{c¢) leaves intact
any existing powera of the States to regulate product
labeling, except that such regulation may not conflict
with regulations promilgated by the Administrator under
sactien 7.

Subgection 8(a) prohikits a number of acts in
violation of the proposed lagislatien., Paragraph 2(a)
{1} forbids any manufacturar to sell a product manu=-
factursd aftor the effective date of noise-generation
standards prescribod undar aubsection G{a} that apply
to the product, wunless the product confurms with such
standards, Ravagraph B{a}{2) forbids any person who
owns or operates a product to use it in commerce alter
the effective date of nolas-genoration standards
preacriboed under suhsecticn 6{a} that apply to it,
unless the product capforms with such standards.
Paragraph 0(a) (3) forbids mny person to remove or
rendar inoperative, other than for maintenance, ropair,
or replacement, any devico or olement of design
incorporated into a product to make the product comply
with noilse-goneration standards prescribed under aub-
segtion G{a). This prescription applies both prior
to sals of tha product to the ultimato purchager and
during its term of usae,

Paragraph &(a)(4) forbids any manufacturer to
sell a product manufactured after the effective datoe of
laboling regulations promulgated under section 7 that
apply to the product, tnless the product conforms to
such regulations. Paragraph 8(a) (5} forbids any person,
prior to sale of a product to the ultimate purchaser,
te remove a notice atfixed to the product or its con-
tainar pursyant to regulatione promulgated under
saction 7. Paragraph 8(a}{6) forbidas tho importation
into the United States of any products in vielation of
regulations under gection 13, diacussed below, rolating
to imports. PFaragragh 8({a}(7) forbids any person to

fail to comply with the provisions of soctlon 9, discussed

bolow, respecting access to roquired records and reporta.
Subsaction 8(b) croates two oxcoptions to the

prohibitions in paragrapha 8{a){l), {2). (4], and (6).

First, the Administrator is authorized to exempt any

now product from thoge prohibitions, upon such terms

and conditions ap he may find necessary to protect the

n-19



public health or walfare, for the purpose of research,
investigations, studiea, demonatrations, or training, or
for yansons of natlonal securlty. Second, subsecticn
B8{b) providas that a product produced solely for export,
and wiaibly labeled ar tagged to that effect, la exempted
from the prohibitions of paragrapha B(a} (1), (2}

and {4}.

Section 9 requires evary manufacturer of a
product covered by noise regulation or labasling
regulations under subsection 6{a) or soction 7 to
maintain such racorda, make such reportes, and provide
such information as the Administrator may reanonably
require to enable him to determine whether tha manu-
facturer has acted or ia acting in compliance with the
proposed act. This may include the availlahility of
producta coming off the assombly line for tasting hy
the Administrator. The manufacturer shall, on requesk,
permit a reprasentative of the Administrator to view
and copy auch records. Any information cbtained by
the Administrator or his representatives pursuant to
soction 9, if it containa or relates to a matter
raferred to as confidentinl in section 1905 of titla
18 of the United States Code, shall be protocted from
disclopure ap provided in that section, oxecept that
it may bo disclesed to other Fadoral employcas or when
relavant in any preocecding under the proposed act.
Disclosurc to other Federal omployees or in a pro-
ceeding under the proposed act will not temminate the
confidential status of the infommation.

Section 10 authoriges and directs all Fedeoral
agencies to administer the programe within their contral
in puch a mannar as to further the policy of the proposed
Act, to the fullest extont consistent with thoe agencies'
exigting authority.

Section 11 autherizes the Administeator of EPA,
in furtherance of his responasibilities under the propoased
act, to eonduct and nesiat noise research, to provide
technical assistuance to State and local governmanta, and
to disseminate to the public information on noise, The
enumaration in section 11l of particular activities within
these ecatagories Is not intended to exelude other
activities but only to strass the importance of thosa
enumaerated. Howaver, it ia not intended that the
activities of the Adminimtrator under section 11 will
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duplicate activitien carried on in other agencios.

, Section 12 providea for enforcement of the pro-
hibitions in subsoction 8{a) of the proposad act., Sub-
saction 12({a} astablishes a civil penalty of not more
than $2%,000 for each violation of gubsection A(a), and
provides for imposition of this fine elther by the
Administrator or by a court in a proceeding authorized
by subsection 12 (b} or (c}, discussed below, Sub-
section 12(a) further provides that in any administra-
tive proceeding for impeaition of such a civil pepalty
by the Administrator the poraocn charged muet be givan
notice and an opportunity for a hearing, and the
Adminlstrator must, in determining the penalty or the
amount accepted in compromise, connider tho gravity of
the violation and the efforts of the person charged to
achiave rapid compliance aftor notice of the violation,
If the offending party fails to pay any penalty
assepsad, the Administrator may roguest the Attorney
Goneral to sue in the appropriate district court for
appropriate relief. For the purposc of imposing
cuulative penalties, the commiasicn of any act
prohibited by paragraph 8(a) {1), (21, (3], {4}, (5),
ar {6} will ba a separates violation for esach day or
product involved., For oxample, sale of L0 identical
products in viclation of noiae-generation or laheling
regulations would constitute 10 violatlons, punishable
by a maximum cumalative fine of $250,000,

Subsaction 12(b) gives jurisdiction to the
Federal district courts to entertnin actions hrought
by and in the name of tha United States to restrain
violations of the proposed act or to anforece eivil
penalties authorized by it. This provisicon will alliow
the Administrator of 2PA, by recommending that the
Attorney General bring auit, to seck equitable relief
or judicial impesition of a civil penalty, or both,
as an alternative to the administratively imposed fine
also authorized by section 12,

Section 12(c) enables the Administrater to onlist
the aid of State or local governments in the enforcement
of the proposed act. While nedther the executive nor the
judicial bodies of any State willt be cequired to
participate, they may do a0 whara thin Is authorized
by State law and alao by the Adminietrator of EPA in
an agreement with the appropriate State authoritioes.
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Under this provision tha Administrator may authorire
State peraonnel to mue in State court bhoth to reatrain
viclations and to impose civil penalties; he may not
authorize State personnel to impoee fines admin-
istratively, Any civil penalty lmposed under tha
proposed act by a State court in a sult under sub-
section 12(c) will ba payable one-half to the
appropriate State authorities and one=half to the
United States Treasury.

Section 13 directs the Administrator and the
gecretary of the Treasury to lssue rxegulations to
apply to Imports the same general atandards and
labeling requirements that are applied to like domestic
products. '

Section 14 authorizes the appropriation for
Fiscal Year 1972 and for each fiscal year thereafter
puch sums as are haceasary to carry out the propased
act.

Section 15 amenda the Clean Air Act by deleting
the requiremant that there by an OEfice of Nolse Abate-
ment and Control in the Environmental Protection Agency.
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¥ CQeorge Allgond, FAA {Atlanta Alyport)

¢ Jamen Hicknrd, FAA

i Lutz Kohnagel, Engincor

Dr, Alvin F, Meyor, Jv.

Allco Butar, Natlonal Aaociation of Hearlng and Speoch Agenclos

2 Earl Ellwood, United States Gypsum Company

Frank H. Walk, Profossional Engineer, Wnlk, Huydal & Associntes, Ine,,
Now Orleans, Loulsiann

Georgo Dichl, Ingursoll-Rand Neacarch, Inc,

Capiain David 1, Riley, Tralning Division, Atlanta Pelice Dopartmont

B Edwin Jackaon, Exccutlve Vice Preaident, Delta P Incarporatsd

Rogoer P, Wallington, Stotf Engineer, Tosting and Dovelopment, Dotrolt
Dieacl Alllaen Divigion, Jenoml Motors Carporation

Charles L. Skinner, Mannging Direclor, Quorgin Motor Trucking Aasacia -

f tion, Inc,

o John Palnzzi, The Assccinted Generul Contractors of America

Lyle G, Mungon, Director of Engincering, Colt ncustries, Quincy Com-~
prossor Diviglon

R.F, Ningham, Vico President, Engineering, Chasals Teat Constiuction

. Equipment Divigien, Intornal linrvestor Company

J, R, Prosek, Chlaf Enginecr, Chagals Teal Conatruction Equipment Division,
Internatinnal llarvogtor Company

Jack Haaston, Mannger, Producta Cottrol Department, Caterplllar Traclor
Company

Lester Bergsion, Stafl Research Englheor, Catorpillar ‘Practsr Company

J,B, Codlin, Mamagor, Special Engineering Asglgnments, Constructlon

: Machinery Division, Allia-Chalmera Corparation

i Wittiom Hansoll, Direeior of Environmentu] Hoalth, Goorgia Public Health

Demtrtment

c-1



ATTENDEES (Cont'd.}t

R.L, Smelley, Southenst Roglomal Director, N,0.1.4.E.

Mra, Wirt Jones, Slerra Club

Gaorge H, Grindley, Audlclogiat, Adminlstvator of Dactora Memorial Hosplial
Henring and Spuoch Center, Atlanta, Georyla, on hehalf of 8,A,V.E,

Thomns Muehlenbeck, Cily Mamger, Colloge Park, Georgia

Willlnm J, Doughorty, North Georgin Chapter, Amerienn Inatltute of
Archllecta

J,M. Bangon, College 'ark, Georgla

Jamen Melard, Alr Tralfic Divialon, Bouthern Regien, Foderal Avintion
Administration

Glenn E, Bennott, Executive Direator, Atlapta Reglon Metropolltan Planning
Commisalon

Mra, Adele G, Northrup, Morningsida-Lanox Park Community, Allanta,
Qeorgla .

John Glenn, Citizens for Cloan Alr

Peter Chanin nnd Oeorge Lipton, LCL Corparation, Atlanta, Georgin

L,E, Abornathy, Atlunta Area Associntion of Senlor Cliyzens Clubg

Ruby Ballard Zumbrook, Decatur Clvic Assoclatlon

W.E, Joynar, Decatur Civia Assoclation

Sieplanle Colfin, Great Speckled Bird, Nowamper

Maura Enright, Crisia Center, Atlanta, Georgin

Mra, Charles llotman, Private Citizen

Edwin Eckles, Mingledorif*a, Inc,

Corwln Robertaan, Carrler Alr Conditioning

Willinimn Haneell, Ceorgln Publle Health Depurimant Divoelor

Wilson 8mith, City of Atlanta Department of Planning

B,J, Daaker, Georgla Instilute of Technology

W.E, Blount, Georgla Power Company

Dan Shephard, Shephord Constructlon Company



Manufucturing and Transporintion Nofse
Chlcago, 111, , July 28-29, 1071

PANEL:

! Dr, Alvin F, Meyor, Ir,, Director, Office of Nolse Abatament and Cantrol
Enviranmental Protection Agenoy, Washington, N, C,
Dr, Msl Whitcomb, Exacutive Direclor, Committan on Ilenring, Dloacouatica,
L and Blodynamica, Nutional Tesearch Council-National Acndemy of
| Sciencesa, Washington, B.C,
' Profensor Shaldon J. Plagor, Univoralty of [llinols, School of Law,
Champaign=-tirbana, lllinais
My, Hepry Martin, Manager, Resource Davelopment, Socloty of Automolive
Engineors, New York Clly, Now York
Mr, Lloyd Hinton, Executive Direstor, Metropolitan Alreraft Noiso Abato-
ment Council, Mlnneapolia, Minn,
' Prolopyor John Kerrobrock, Professor of Aerosjice, Maasachuseita Insti-
; tuta of Technology, Cambridge, Muss,

- ATTENDEES:

llon, Romah Puclnskl, Mamber of Congreas, 11th District, Hllkols

Dr, Edwarl Herman

Comminsnioner Herbort W, Poaton, Department of Envivonmental Control,
Chleago, 111, .

Mr, Franklin Kolk, Vice Presidont, Ameriean Alrlinea, Now Yark Clty,
New York i

Mr, William Becker, Vice Presldent, Alr Tranaport Assoclation of Amurica,
Washington, B,C,

Mr, A, M, MaPike, McDonnell-Douglns Corp,, Long Bonch, Callf,

Mr. John Cormall, Goneral Elocirla Co,, Locklund, Ohis

Mr, J,d, Corbati, U,8. Alrport Operatora Councll Intornational, Washlngton,
D.C,

Congrensmun Abner Mikva, 2nd Congreaslonal District of Ilinola

Capiain Richard HHaller, Alrline Pllots Associntlen, Chlcago, !1linols

Mr, Lewla Goodfriend, Qoodlriend-Ontorguard Assoclatos, Codar Knolls,
New Jarsoy

Mr, Harter Rupert, Federmul lighway Adminlatration, Washlngton, D,C,

Mr. William Carey, Exaculive Direclor, Highwoy Reaonrch Hoard, National
Renearch Councl]l, Washington, D,C,

Dr. Ernest Starkoan, Viee Prosident for Enginoering, Gunersl Motors Gorp, ,
Warren, Mich, .
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ATTENNEES (Conlik,)

John amian, ¥Ford Motor Co,, Delroit, Mieh,
Tud Shrevas, Fopd Motor Co, , Detroll, Mich,
Mr. Lea lench, Chrysler Corp., Dotrait, Mich,

Richard Eolb, Haavy Truck Manufacturer's Assoclation, Waashlngton, D,C,

Mr, Hopor Ringham, International larvestor, Chicago, [llinoia
My, Jdack Nasten, Catorpillar Iracter, Inc., Poerln, Ill.

Mz, Josoph Kigin, Rubbor Manufaciurnr's Associatlon, Washington, 0.C,

8.J, Lippnamn, Iubbor Marufetirer's Adsoclation, Waahingten, 0,C,

My, Sheldon Samuels, AFL-CIO, Wushington, Iy, C.

Luura Permi, Amerloan Aganclation of University Wonmen

Jo Ani Horowitz, Amerionn Assoclotion of University Wamen

Omar Mareus

Ted Decen

Richard Blombery

Waurren Edwards

Jahn Kerrigan

Wendsll P, Borwick

Dr, Rlehurd Mareus

Neah Roberts

Al Ramea, JIr,

Alfred Etter

Jahn Iy, Harper

Herbert G, Pourinet

Henry Knrpjua

Snmuel Peskin

Carl Carlaon

Richard Young

Goeorge J. Franka

Witllam Sloger

Fred Il, Tabak

John Watls

Cleveland Walcurt

Glenna Alevizod

Janley Del Culza

John Deemond

Johsy Varble, Representutive, Natlonal Orgunization ta [nsure a Suund-
Contrelled Environment

Horman Sprhr

Ceorge Daylantly

Elizabeth Lowig
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PANEL:

Urban Planning and Noise; Architoclural Dealgn and Rolse;
Nolse In the Home
Dallns, Texas, August 18-18, 1971

D, Alvin F, Meyer, Jr,, Mrvactor, Office of Nolse Abmtement and Control,
Environmental Protoction Agency, Washington, I, C,

Theodors Berland, Preaident, Citizena Against Nolae (Author: The Fight
for Quiet), Chlcago, Itlinola

Profeasor Leon Cols, Repariment of Urban Dlanning, University of Toxns,
Austin, Toxas

Dr, Aram Glorig, Diroctor, Calllor Hearing and Speach Inattluu: Dallas,
Taxas

Dr, Robert Newman, Bolt, Deranok, and Newman, Combridge, Mags,

Dr. W, Dixen Ward, Hearing Rosearoh Institute, Univeraity of Mimesota,
Minnaapolls, Mianesota

Dr, Jnck Westman, Dopriment of Paychlatry, Univoraity of Wisconain,
Madigen, Wisconaln

ATTENDEES:

Wes Wise, Mayor, Dallan, Texas

Mr, Edward C, Frite, Alr Quality Conlition of North Texas, Dallus, Texas

Dr, Hal Watson, Jr,, Southern Mathodiat University, Palina, Texay

Mrs. Roger C. Fletcher, Arlington Consorvation Council, Arlington, Texns

Mra. Frapklyn Wright, Conservationist, Dallag, Toxns

Mra, lobert S8app, Amorican Assccintion of Univeratty Women, Dallas, Tax,

Mra, Richardson, Private Cltizen, Dullna, Texas

Dr, Roburt Finch, University of Houston, Houston, Texans

Mr, 4, W, Jolner, Joiner, Felton, and Rose, Ina,, Dallng, Toxas

Mr. J.A, Shirley, Private Cilzen, Dollas, Toxas

Mr. Rod Rylonder, Tesoma Outdoot Club, Shurman, Texay

Mrg, Shnron Stewart, Cliizenn' Burvival Commition, Lake Jackson, Texna

Mr, Tom Maddocks, cha.irmnn North Texas Group of the Lone Btar Cliapter,
Sisrta Clul, Dnllu Texas

Mr, Dan neﬂrnssl Cuusorvuuonlal. Pallng, Texns

Mr, Joo Allon, Texae tlouaw of Ropresuntatives, Buytown, Toxna

Mr, Nob Johnaion, .Environmental Actlon Centor, Dallns, Texas

Cocil Bmrks, Southwest ltemonrch Institute, San Antonio, Toxas

Bart Spuno, Pelyaonics, Inc., Waahingtan, D,C.
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ATTENDEES (Cont'd. );

Charles Parrott, Director, Heduvelopment Autharity, La Crosse, Wisconsin

lallus Walkes, Dopartment of Environmentt] Services, Clevetand, Olla

Tobort Wemmer, Amerlenn Institute of Plabners, Arlingion, Texis

Genae Schrickel, American Soclety of Lamlscape Archilects, Arlington, Texs

John Burdls, Environistics DHvialon, (nstrument Systemsg Corp, , Jerica,
Wow York

David MeCundlons, MeCandlogs Assoclittuos, Vislting Professor of Archiletura,
Univorsity of Texas, Austin, Texas

Dr, Blmer 1lxon, Department of Electrical Engioeering, Univeraity of Poxan,
Austin, Toexans

Herbert Phillipa, Association af Home Appllanee Manalaciurers, Chlgags, N,

John Dorn, Prigldaire Divislon, Generul Motors Carp,, Dayten, Oblo

. J1.E, Duff, Heover Corp, Resuarch Laboratory, North Cantan, Ohle

E,B, Thompson, W,G, Martin, [, Honwe Ventilalng Institute, Chicago, t,

Arthur Meling, Scott Bayless, Alr Condlitionlng and Relxgaration Institute,
Arlinglon, Virginin

G-



Bandards, Measurement Methods, Legislation and Enforcemant Problums

PAREL:

San Franclsco, Calif,, September 27-20, 1971

Dr, Alvin F. Meyar, Jr., Rirector, Olflee of Noine Alutemant and Control,
Envivonmonta!l Protection Ageney, Washington, D.C.

Robert Alexander Baron, Cltizena For A Quloter Clty, Now York, N.Y,

Dr, Charles Pleirich, Bolt, Boranek & Newman, Cambridgo, Mawss,

James L, Hildobrand (Editor; Nolsa Poltution aed the Low), Tokyo, Japan

Prof, helden Plager, Univ, of [fitncla Law Bchoal, Urbans, Niinals

Henry Mariin, Amorican Soctoty of Aulomotlve Englneers, Now York, N,Y,

ATTENDEES:

Ellen 8tarn Harrls, Council for Planping & Congervation, Lua Angeloa, Calil,

Robert Watklns, California Division of Hlghways, Sacrumento, Calif,

Glondan Cralg, Inapecior, California State Highway Patrel, Sacremunto,
Calll, '

Raymond Lueln, Motoreyelo Industry Council, Washingion, D.C,

Bwphenl !:Iayna. Dinkelapeil, Stolol, Levitt, Wuias, & Donovan, San Franciaco,
Calif,

Jamas Taylor, Research Dovelopmeant Associates, Los Angolos, Callf,

John Parnell, Environmental Acousties, Pulos Vordea, Calif,

Thomar Young, Executlve Director, Engine Manufucturer's Associntion,
Chicago, I,

Jonnthnn Howse, Legn! Council, Engine Manufacturar's Assoclation

Arthur Snyder, City Councll, Los Angalos, Callf,

Loula Bolleeky, AFL-CIQ, Akran, Ohle

Erin Fouton, Automstive Parta and Accossories Association, Gardena, Culli,

1.'F. Larmore, Conatructlon Industry Manufscturer'a Auseclation, Milwaukae,
Wiscanaln

John J, Ducholtz, Plaster Information Conter, San Jase, Calif,

Q. F.Nllnhn and Assoclato, American Nationa) Standards Inatiuta, Now Yark,

5

Bruce Jott, Acoustical Sciences Inatmumentation Datn SByatems, Arlington, V.

Caral Tanngr, Hydroapace Rosearch, 8an Diego, Calif.

Willlam Durtia, Dr, Marjorie Evans, California Sorcialy of Profossiona] En-
glnears, Los Altos Hilla, Calif,

Rogoer Ringham, International Harvestar, Inc,, Chicago, Iil,

Richard Swadt, Truck Diviaion, International {larveator, Ine,, Chicugoe, 11,

Dr, Georgo Stoinbruogge, Unlversity of Nebraska, Linooln, Nub.

Ralph Hillquist, Genoral Motors, Detrolt, Mich,
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ATTENDEES {Cont'd,):

Halph Van Demark, Motor and Equipment Manufocturoer's Assoclition, New
York, N.Y.

Soymour Lippmapa, Rubber Manufacturer's Association, Washingion, D,C,

Arthur Mellng, Alr Conditlontag and Refrigeration Instlute, Arilnglon, Va,

G, 3, Ribnick, Institula of Heating and Alr Conditionlng Industrles, Loa
Angoles, Calif,

Pat Nusaell, Clty Counell, Los Angules, Callf,

Dr. Hayes, Prealideni, Save Our Valley, S8anta Clars, Callf,

Nicholas Yost, Deputy Attorney Genernl, Californtn, Sacramenta, Calif,

Albert Caoper, Califarnta Highway Patral, Saoramento, Calll,

Randall L, Hurlbure, City of Inglewood, Callfornin

Dale llogo, Directar of Standarda in the R & 1 Department Automotive Party
nnd Acceasoriea Asacclation

William Seott, Chalrman, Vehlale Sound Leve:]l Committee, Soclety of Auto-
motlve Englneers

Bobby J, Groeer, Computer Soiences Corporatlon

Meyor 8, Tlogost, Environmental Englnecr, Hawnll State Offlce of Environ-
mental Quality Control

Riehard Dyer, State of Colifornia Business and Transpartation Agenoy,
Department of Aeronauticn

Inspector Glendon Craly, Callfornin Highway Patrol, Sacramento, Callf.

Tob Smith (representing himself)

John Sutter, Oankland City Counall and Ray Anti-Noldo Group

Donald A, Belt, Auldiojoglst

Gary Cotnpton, Northern Califorain Auto Dismantlers Associntion, ot al

David §, Lawyer, Walnut Croek, Callf,

Staven B, Skale, San Mateo, Calil,

Bradiey Colllng, Seattlo, Wash,

Douglna T. Corbin, Richmaond, Calif,

Donald W. Baoldra, Walnut Creak, Calif.

T, 1, Harrimun, Falrfax, Calif,

Joseph J. Hiliner, Walnut Creek, Callf,

Peter B, Jansen, Berkeley, Calif,

Mrs, Mitoboll Madison, Los Altos, Cnlif,

Joseph Hoizer, San Franoclsea, Callf,

W, C. Reynolds, Stanford, Calif,

Antionette Rlley, Redwood Clty, Callf,

David Parker

Mya, Dennia G. Drake, San Rafael, Callf.

Joseph E, Carnlah, Redwood Clty, Calif,

John 1, Burton, Callfernia State Assomblyman, San Francisco, Callf,

Milan Dostinl, City Councilman, Newport Boach, Calif,

Dobie dunklne, Northern Callfornla Fleld Representative for U, §, Senaor
Alan Cranston of Califernia

Wes Uhlman, Muyor, City of Beattle, Wash,

Diane Felnsteln, Prosldent, Sant Franciaco Beard of Supervisars

Warren Boggess, Superviger, Contra Costa County, Representing Reglonal
Almport Systems Sudy of the Association of Bay Area Governminis



ATTENDEES {Cont'd,):

Hichard Nugel, Clty Councilman, Fl Segundo, California, Representing the
League of California Clilea

Alba Bly, Clty Councllwoman, Pzlmdale, Callf,

A, M, Man, Barrio Plannara, Laos Angeles, Calif,

Mra, Thomas Souza, Walnut Creek, Callf,

Donald Miller, Los Altos Nolse Abatement Committec

Pat Ruanell, Councilwoman, Los Angolea, Callf,

James K, Carr, Direclor of Atrporta, City nnd County of Ban Frunclacu

Thomas L. Geera, Chalrman, Potinla Valley Nolne Abatement Commlitee,
Coordinator of the Peninsula Nojse Abatoment Leagto

Kenneth Scheldig, Assistant Clty Attarney, Walnut Creck, Callf,

Michnel Berger, Attorney for Fadem & Tanner, Los Angeles, Calil,

Tone Maxwell, Polnt Richmend, Callf,

Dr, €. Michael Hogan, Envircnmental Sysiema Laboratory, Sunnyvale, Calit,

Dor Heaselgrave, Palo Alto, Calfl,

Ann Flbieh, Ban Franclaee, Colif,

Charles Chriatman, San Franclsco, Callf,

Robert 8haw, Sunnyvale, Callf,

Roymond Carrington, Vacavills, Calll,

Mark Tarsea, Barkeloy, Calfl,

Lloyd Krause, Stanford Reaearch Inatitute

Jay Beckorman

Ronald Peloal, Supervisor, 8an Franclaco, Callf,

Jim Knott, Presldent, San Franeisco Tomorrow

Storm Goranson, Oakland, Callf,

Col. John Neagan, Foater Clty, Calif,

Br. R. W. Procunlor; Stanford Committes for Environmental Information

Michasl Moriorty, Cakland, Callf,

Mra, Fallle Daviscn, Alrport Clties Action Commidtee, Playa Del Hey, Calif,

Loretia Fontechio, Notth Runway Residents, Loa Angelea, Calf,

Janlos Crulkehonk, Watchful Eve Women's Councll for Community Preserva-
tlon, Lo Angeles, Callf,

Murian Rubln, S8an Franoiseo, Callf,



PANEL:

Agriculturl and Roereationa) Nolae
Donvor, Calo,, Sept, 30-Oct, 1, 197)

Alvin F, Moyer, Jr,, Diroctor, Office of Moiso Abatement and Control,
Eovironmental Protoctien Agency, Washlngton, D,C.

Dr, Clydo Dorry, Unlversity of Town, tnwa Clty, Town

James Dotaford, Bethlehem Steot Corp., Bothlehem, Penn,

Dr, John Fleteher, Momphia Sinde Unlversity, Memphils, Tenn,

Boyd Norton, Friends of the Earth, Denver, Calorado

Sheldon Plager, Univeraity of Hllinols Law School, Urbana, incls

Richuard Strunk, llolt, Demnek & Newman, Chieayo, I,

ATTENDERS:

John A, Groen, Deglonad Ardministrator, Environmental Protectlon Agency,
Hocky Mountain=-Prairie Reglon, Donver, Colo.

Dr, Stoven Willlama, Planted Boulder Commiasion, Douldor, Cele,

Prof. Olwin Olpin, Univeraity of Utah, Aalt lake Ciy, Ulih

Hal Weber, Colurnde Dopt. Public Tiealth, Donvor, Calo,

Jim Monughnn, CSU Envirenmontal Corps, Fart Collina, Calo,

Juhn Groen, Douldor, Colo,

Bob Michonaer, Denvar, Colo,

Dy, James Wright & Reprosentatives, Balarat Center fur Environmental
Studies, Denver, Colo,

Denald Ahronholiz, Colerusdo Farm Bureau, Denver, Colo,

Tom Logan, Mureau of Reclnmation, Nenver, Cola.

Rohert Miilion, Environmental Contral Group == Technleal Sorvies Co,
Denver, Cale,

Hawnrd Merogor, Engineering Dynamics, Denver, Colo,

Nicholag Pohlit, Natiana!] Environmenial Health Adsoclation, Denver, Colo,

Ralph 1], Colorade Wilkllifa Federatjon, Dewver, Colo,

Bornle Gootze, Wildlife Consarvation Offler, Colarado Division Gumo, Flah,
& Parks, Donvor, Colo.

Mra, W, H, McAmlly, Lokowood, Colo,

Al Hine and Reprosentatives, Colorade Motoreycle Denlers Asspeliilon,
Danvar, Colo,

Nernie loves, Denvar Colo,

Tom Martén, Nolse Conirel Offfcor, Boulder, Colo,

Dv, Dorald Blllings, Director, Astro-Phyales, Unlveraity of Colomdo,
Boulder, Colo,
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ATTENDEES {Cont'd, ):

Dr, Nobert Chansud, Civil Engineering, Unlveraity of Colorade, Bouider, Colo,

John Cooper, Rooky Mountaln Cycle Bhop, Boulder, Colo,

Donald V., Qlenn, Boulder, Colo,

Conil 8patks, Southwest Research Institute, San Antondo, Tex,

Leo Lachtenberg, Briggs-§trution Co,, Milwnuhea, Wis,

Juck Willifor<d, Colorado State Unlversity, Fort Collina, Cole,

Rogar Fooger, Unlveralty of Illinots, Urbana, I,

Dr, Glen Petorson, Momphis Siato Univeraity, Momphia, Tenn,

Anthony Wuylljwéimnh. Notional Parks nnd Conaorvatlon Associntion, Wawh-
ington, D,C,

Itobln Hatrison, Sierra Cluhb, San Dimas, Calif,

David Beach, Bonting Induatry Assoclatlon, Chicage, U1,

Diek Lincoln, Outboard Marine Carp,, Milwaukeo, Wis,

Hans Von Barby, Nationnl Wildiifo Federation, Evergroen, Cola.

John Nesbltt, International Snowmobile Industry Associotlon, Minneapolis, Minn,

Robert Turner, Audubon Socloly, Bouldor, Colo,

Nowton S8acks, Deere and Co,, Moline, 1ll,

R.W, Randt, Farm and Induatelal Equipment Institule, Chieago, 111,

Amold Skarjune, White Farm Equipmont Co, , opkins, Minn,

Roger Ringham, Intornational Harvester, Chicago, lil.

1t,'T, Bennett, Farm Equipment Divislon, International Marvestor

Iir, Ed 8impaon, Univeraity of Nabrasika, Lincoln, Neb,

Professor David Caok, Unlveraity of Nubrasln, Linceln, Neb,

Dr, Willfam Gntley, Bociety of Professiona) Enginocrs, University of Missouri

In, Mo,
Dr, Willlam Splintor, Univarsity of Nebraska, Linceln, Nob,
Dr, Irwin Deshayes, University of Nebrasla, Lincaln, Neb,
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PANEL:

Trnnaportation, Urban Nalso aml $ncla! Behavios
New York, N.Y,, Ocltober 21-22, 1071

e, Alvin F, Moyer, Jr,, Director, Offfee of Nolse Abatement und Contral,
Environmental Prateciion Agency

John Burdls, Eovironisties, Ine,, Jericho, New York

Cyril Harrig, Columbia University

Albort Rasonthal, Columbia Univeraity School of Law

Lloyd Hintan, Motropnlitnn Aireraft, Sound Alxuloment Cauncll

George Wilaon, Wilsan, [hrly Aeausticul Consultinta

Dr, Puyllis Glldston, Chatrman, Subcommities on Nolse, Now York Sclentists’

for Publie Information

ATTENDEES:

Hobort Rlckles, Commlsalonuz, Now York Clty Depirtment of Alr Reaourcas,
New York City Environmontal Protection Admlndstration

Wilinm DNentloy, Now York Slate Department of Environmental Coenservatlon

lHonorable Willlam F. Liynn, .8, House af Represeniatlvos

Miss Anne MucNaughton, New York State Departmont of lighways

Richard Rosenthul, Linceln Squure Community Council

Mra. Betly Liltlo, Coordinater, Cltizena lor Conservition of Dernard's
Townahip, N,d,

Councllman Thendore Wolss, Now Yark Clly Councl]

Arlene Waltman, Congumer Action Now

Dau! Housborg, Frviranmental Control Class, Hoslyn 1igh Schoal

Thomus E, Carroll, Asat, Adminlatrutar far Plasning and Management,
Environmental Pratocticn Agency

My, Stanley Welgman, Dreoklyn School of Pharmaey

Edward T, Hall, Northwegtern Univarsity

Robort Alox Riren, Cltizens for o Quioter CHy, New Yark, N, Y,

Abraham Cohen, Environisiles Division, Instrument Sysloms Data Corp,

Dr, Proegt Zolnick, Nolse Pollution Consultants, Ine,

Wiltinm Harris, Agsocintion of American Rallrouds, Washington, D,C,

Kenneth Knight, Chalrman, Institute for Rapid Tranait Nolso Contral,
Washlagton, P.C,

Goorge Wilson, Witson, [hrig & Asrociates, iurkeley, Caltl,

Anthany Paolille, Enginoor, New Yark Clty Transll Autherity, Diviaion af
Noise nnd Vibration Control

Honorble John W, Wydler, U8, House of Representatives

Francla Purcell, Progiding Supervisar, Tewn of lempstead, N¥ew York

llonerable Narman I, Lent, U,S. House of Reproseatatlves

c-12
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ATTENDEEH (Cont'd,);

Herbert McCollum, Hoarlng Conservation Centar, Lancastar, Pens,

Rebert Cusumane, Chle! of Alr Pollulion Control, Naaszu County Heglth
Department

Honorablo Loater L, Wolll, /.8, Houne of Hoprementntives

Erneat Litachauer, Town of Greetiwich, Northwost Qreenwich Assoclation

Lowis Rotendo, Conney Bl Asaociates, Armonck, Naw York

Clifford Deeds, Town Vilkagn Alreraft, Safety and Nolse Abatement Com-
misslon, Lawrencs, New York

Richard Carlson, Prealdenl, CRABH (Citizana Neuction Againat Sudden
liolocauats), Halhrook, N, Y,

Rehort Check, Praatdont, Metro-Suburban Air-Nolso Aswsoclation, Ino,,

Inwood, M.,

Willlam Wahater, Now York Binte Department of Environmentil Conaerva-~
tion

Jock Marshall, Port of New York Adthority

Arthur Podwall, M. D,, Director, Sycaseti Hoaring and Spsuch Conter,
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of Tochnology, Atlanin, Gn,

Frod Roberta, Slarra Cluh, Princeton, New Jarsey

David London, Citizon )
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Mr, Doamond McCarthy, reproacnling Slorra Clul and Friends of tho Eurth
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{MADPNAC)

Mr, Allen Morgan, Exccutlve Secrotury, Massachusuaits Audubon Saclety

Mg, John Reagan, Chatrman, Facully Sunate, Barnes Junfor iigh School,
Enst Boston

Dr, John Dougherty, Scheol of Public Health, Harvard Univeralty, Camhridge,
Maga,

br, Jeroma Carr, Environmenial Speecialist, Pallutlon Control Divisn,
Lowoll Technologicnl Inatitute Reacarch Foundatlon, Lowell, Mass,
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Ray Leonard, U.8, Forosl Sorvice, Syracusae, New York
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Boise, ldiho

IPorn MeCrath, Amoriean Instituta of Planners

Dan Hanson and Ray Crowe, American Society of Roud Builders, Washington,

Reprascatative of the lomobuilders of America, Washington, D,C,
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Allen Surosky, Genernl Testing Labs, Arlington, Va,
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Representallve of the Transporiation Asaociation of America, Washington, D,C,
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GLOSSARY

The follewlng explunations of wems are provided 10 agslst the reader In under=

stunding termA commenly entountered in the Uterature of "unlee poltution us well us

termi commonly employed in thia repon,

ADSORPTION — Absorption [& a property of materials thut reduced the amount of

sound energy reflected, Thus, the [ntroduction of an “abserbunt” into the surices
of a room wlll reduce the sound pressure level in that room by virwe of the fuct
that dound energy strlking thw room surfaces will not be totally reflected, 11
ahould be mentioned that thls is an eotirely different pracess from that of 1rusi-
misslon lods through a materinl, which determines how mueh aound gols inta the
room vin the walls, celling, and floor. Tho effect of nbsorptinn merely reduces
l;:u rosultant aound level In the reom produced by eneryy which has slready estered
the rosm,

ABSORPTION COEFFICIENT — The dound-ubsorbing nhility of a surface is given in

terms af o sound-ubaarption coelficlent, This copfficient in duflned as the tfrne-
tlon of incident acund energy absarbed or otherwlse not refleeted by the surluce,
Unlead otherwlse apecified, a diffuse Sound [leld |8 assumed, The values of
sound-ahserption coefllcient usually range frem about 0, 01 for marbie slate 10
ahout 1, 0 for long ahsarbing wedges such ua nre used in ancahoie chambers,

ACCELETOMETER (ACCELERATION PICKUP) = An vlueironcoustic franidicer that

reaponds to the accoleration of the saurface to which the transducer I8 atlkehed,
und delivers esacntlally equivalent vlectric waves,

ACOUSTICAL TOWER = Sev sound power,

ACQUSTICE —~ (1) The selence of sound, Including the generatlon, transmiusion, axd

effeetn of sound wyvea, both audible and [naudible, (2} The acoustics af an audl-
torium or of & room, the totality of thoae physien] qualities (much ob alze, shape,
ampunt of sound whaorption, and amount of nojde) which determine the audibility
and perception of speech and muale,

CAIRDORANE SOUNT) - Sound thal reaches the polat of interest by prapagation through

alr,
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AMBIENT NOISE LEVEL - The ambfent nojse level, for purposes of this report,
follows the usage of the word "amblent? throughout the envirenmental sclences
{exoept acoustics), That i§, the ambient holae Jevel] [s that leve) which cxlate zt
any ingtant, regardless of source,

ANALYSIS — The analysia of a nolse genvrally refers (o the composition of the noise
into varicus frequency bands, such aa oclves, third-octives, ele,

ANECHOIC ROOM ~ An anechnle roain is one whose houndnyies have been doalgned
{with acoustically ahsorbent materials) to ebaorh nearly all the sound ineident on
its boundaries, thereby afferding a test room cssentinlly {ree from refleeted
gound,

ATTICULATION INDEX (Al} — A numerically caloulated mepeure af the fntolligibility
of tranamitted or processed apeech, It takes Into gecount the Hmitatlony of the
tranam|saion path and the background noise, The artloulation index can range ln
magliude betwoen 0 and 1.0, 11 the AL i¥ leas than 0, 1, apeech inteltiglbility i
generally low, If 0t I3 abave €, 48, specch IntelHgibitity (8 generally high,

AUDIO FREQUENCY = The frequency of oselllation of an audible sine-wave of sound;
any frequency between 20 and 20,000 herts. Seo also frequency,

AURAL = Of ar pertaining to the ear or hearing,
AUDMOGRAM — A graph showing hearing loss 44 a function of frequency,
AUDIOMETER = An Inatrument for measuring hearlng sensitlvity ar hearing loss,

A-WEIGIITED SOUND LEVEL ~ The ear docs nhot respond equilly to sounda of all
requencien, but la |ess wiiclent at low and high frequencles thaa ft 1 at medium
or speech ronge frequoncied. Thus, to obtaln pn alnagle numbar vepredenting the
sound level of a nolse containlng a wide range of froquencles in a mannor repre-
sentative of the ear's responde, it 18 necedsury o reduce, or weight, the effects
al the tow and high [requenciea with respect to the medium froquencled, The re-
sultant sound tevel (a paid to be A-welghted, und the unlts are dil. A popular
method of iIndicating the unita, dBA, [s {frecuently used in thia report, The A-
wolghted mound lavel Is gluo enlled the aolée level, Sound level metora have an
A-weighting network for measuring A-welghted sound level,

BACKGROUND NOISE — The tatal of all nolse in a syatem or sltuatlon, Independent
of the presoence of the desired algnal, [n acouatical measurements, sirietly
apeaking, the term “backgpround noisa™ means elcetrical nolge in the measurse-
ment aystem. Howoever. in popular uasge the terin "background nolse" 4 aldo
used with the aasme meaning as "restdual nolss, "

BATFPLE ~ A balfle is a ahlelding airucturs or aeries of partitions used Lo [nerease
the effective length of the extornel tranamission path hetween two pointa In an
acoustic syatem, For example, baffles may be waed iw sound traps {ae in alr
conditionlng ducts) ar {n autemative mufflers to deorease the sound tranamitted
whilo affardipg & path for air flow,
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BAND CENTER FREQUENCY — The designated (geametrio) mean froquency of a band
of nelse or olhor dlgnel, Fer example, 1000 Hz ia tha band conter frequency for
the octave band that wetends from 707 Uz to 1414 He, or for the third-octuve hind
that extenda frem 851 112 to 1123 Wz,

DAND PRESSURE (R POWER) LEVEL = The preasure (or powor) lovek for the
sound eantalned within a specified frequency band, The band may be apeeified
clther by lts lower and upper cut=off frequencied, ar by Its geometrio center
frequoney. The width of the band Is often indlented by g prefntory modifier; o . ,
octave hand, third-octave band, 10-#z band,

COMMUNITY NOISE EQUIVALENT LEVEL — Community Nokse Equivalent Lavel
(CNEL) 18 a scplo which takes nceount of all the A-weighted ucoustic energy re-
e¢lved at a point, from all nolse events ¢auaing nolae lavels above some pre-
saribed value, Welghting factors are included whieh plioe greater impertancs
upon polee cvents cccurring during the ovenlng hourd {7;00 p. m, to 10:00 p, m. )
and even greater importanoe upan nolie eventa ot night (10:00 p, m, to G:00 4. m, ),

COMPOSITE NOISE RATING ~ Compoalte noise rating (CNR) I a acale which tnkes
account of the tetallly of alt alreralt eporations at un aleport In quantliying the
total girerafi noiss environment, 1t was the earllest method for evaluating com-
patible land uge arcund airperts and {8 atlll in wide uste by the Department of
Dofense In predicting nolse environments araund milltnry atefielda,

Taaleally, to ealculate 8 CNI value one beging with a measure of the maxi-
mum polae mognitude from each aireraft Hyhy and adds welghting factors which
surn the cumulative vifect of all filghts, The seale used fo deserlbe individunl
nojga eventa 18 pureelved nolse lovel (in PNdB), the Lerm accounting for nuimber
of {lights (a 10 log yN (whero N is the number af flight oporationa}, nnd each
night eperatlon counts a8 much ay 10 daytime operatlons, Very approximately,
the nolse exposure level at a polnt expreaded in the CNR acala will be numerically
35-37 dB highey than U expressed in the CNEL ecele,

CONTINUOUS BOUND SPECTRUM — A contlnuous sound spectrum Is comprised of
ecamponents which ure continuously distributed over a frequency reglon,

C-WEIGHTED BOUND LEVEL (dBC) — A quantity, fn declbeln, read from a aiandard
aound-levs] metor that fa awitched to the welghting network labeled "C" The C-
welghtlng network welghts the {requenclos botween 70 Hz gnd 4000 Hz uniformly,
but balow and abave these limits frequencies ara alightly disariminated agoinst,
Genarally, C-welghied measurementn are essentiglly the same as avprall sound-
preasure levols, which require ne discrimination nt any froquency.

CYCLES PER BECOND — Beo frequency,

DAMAGE-RIBK CRITERIA {IEARING-CONSERVATION CRITERIA) — Recommended
maximum noléo levola that for & glven pattern of expoaura times should, if not
exoeeded, minimize the risk af damage to the para of persons expoaed to the
nolse,



DAMPING — Tho disslpation of energy with time or Jdlatance, The term 18 generally
appled to the attenuation of Aound In o structure ewing to the Internal aound-dla-
sipative propoerties af the siructure or owing to the addition of sound-dlasipative
materiale,

DECIBEL ~ The doclinl {ubbreviated "dB') 18 a meaaure, on g logarithmie dcale, of
the magnitude of a particular quantity {such as sound pressure, sound power,
Intenalty, efe,) with respecs to o standard reference vilue,

DIFFUSE SOUND FIELD - The presence of many reflected waves (echoos) In a room
{or ruditorium) having & very small amount of sacund ubdorption, ariaing fram ro-
peated reflections of aound In various directions,

PIRECTIVITY INDEX — In o glven directlon from a sound dource, the dliference In
decibels hetwoen (a) the sound-predsure level produced by the source in that di-
rectinon, und {b) the space-~averags sound-preasure level of that source, mensured
at the vame distanae,

DUCT LINING OR WRAPPING — Usually a gheet of porous material placed on the inner
ar outer wall{s) of a duct to [ntroduce aound attenuation und heat {ndulation, It s
ofton uaed In alr canditloning systema, Linings are more effectivo in attenuuting
sound that travels Inside nlong the length of & duct, while wrapplngs are more
elfeetive In proventing sound from being radisted from the duct sldewalls {nto sur-
rounding spaces,

EFFECTIVE PERCEIVED NOISE LEVEL (EPNL) — A phyalcal mensure deslgned to
ostimnto the effective "nolsineas' of n single noise uvent, usually an alreraft fly-
over; it 18 derived from instantancous Porcelvod Nolse Lovel (PNL) valuea by
applying corrootiona far pure tones and far the duration of the nolae,

ELECTROACOUSTICS — Tha sofenrce and technology of translorming enund waves Into
curtents in eloctrical elreuits (and viee veraal, by means of microphones, laud-
speakors, and olectronio amplifiors end fltors.

FAR FIELD ~ Conaider any sound sourcs in [Tec space. At a sufficient distance fram
the source, the sound pressure lovel obeys Lhe Enverae-square law, and the sound
particlo velocity {a in phase with the sound pressuro, This region {8 called the
far (lekl of the sound souroe, Reglons clover to the source, where these two con-
disiona de nat hold, conatltute the near flold. Now conslder a sound Source within
an enclogure. It la also Bometimes possible to aatiafy the far-flold conditions
over a limlted region between the near fleld and the reverbarsnt fleld, #f the ab-
sorption within the enclosure 18 nat too amall ao tlat the noar field and the rever-
herant fleld merge,

FILTER ~ A device that trupdmita cortaln frequency components of the aignal {sound
*}l' olacmcl:nl) ineldeni upon 11, and rejocts other frequency componenta of tho nel-
clent algnal,

FREE S8QUND FIELD {(FREE FIELD) — A sound field Iln which the effects of obatacles
or boundarive on sound propagated in that fleld are negligible,



FREQUENCY — The number of osclllations per sveonid {n) of a slne~wave of sound,
and (b) of a vibrating aolld object; now expressed In hertz {alhreviation Nz,
formerly In eycles per second (nbhhreviation cpa).

HEARING DISABILITY — An aclual or preaumed inablbity, duc to hearimg lmpal rment,
to remaln employed at full wages,

HEARING HANDICAT — The disadvantage Lmpaosed by a hearing Impalrment sufficient
to affect one's efficiency in the situation of everyday living,

HEARING IMPAIRMENT ~ A devisilon or change for the worse in either hearing
astructury or functlon, usuully outside the narmal runge; sce hearlng oss,

HI-.‘.;\R'ING LOS8 — At o specifled frequency, un amouut, In decibels, by which (he
threahold of aucibility for that ear exceeds u certain spealticd uudlnmulrlc thredh-
old, that 1§ to Bay, the amount by which a purson's hearing is warae than gome
avlected norm, The norm may he the threshold established at same earlier ilme
for that ear, or the avernge threshold for some lange papulation, or the Lhreahnld
aelealed by some standurda body for nndiametrie nieasurements,

_ NEARING LOSS FORSPEECH — The dilference in deedhels hetwesn the speceh livele

at which the "nvernge normal" car and a4 defective car, respectlvely, reach Lhe
dame Intelliglbtiity, often arblirarily set at 50%,

WERTZ - Seo (requency,

IMPACT — (1) An impact i¢ a aingle calllélon of one mass (u motlon with 4 second
maas which may he clther in motian or at rest, {2) Impact 18 a word used to ex-
preda the extent or geverity of an environmental problem; o8, , the auniber of
peraond exposud to a glven nolae environment.

IMPACT INSULATION CLASS (HIC) — A alnglo-figure rating which Is intended 10 per=
it the compariaen of the impact soand ihsulating merits of [lonr-celling assem-

hllea in terms of & referencoe cantour,

IMPACT SOUND = The gound arising from tho impaet of o solld object on un Interfor
wurface {wall, floor, or celling) of a lnilding.  Typleal Aourecs arc foolaleps,
dropped oblects, elu.

INVERSE-SQUARE LAW — Tho lwerae-squure law describes that geonstle sliuntion
whora the mean-square sound pressure changes in inversu propartion to the
sguire of the distance from the source, Undor thia condltion the sound-pressury
leve) deorenscs 6 decibels with vach doubling of diatance from the spurce, See

alao apherienl divergence,
IO LATION - Ben vibratlon i8olator,

LEVEL =~ The level of an ncoustical quuntity {e,y, . aound power), In deelbels, {5 10
times the logarithim (use 10) of the ratio of the quantity in o reference guuntity

of Lthe aume physica) kind,
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TINF SPECTRUM — The apectrum af a sound whody components oceur at 4 number of
discrete frequencelen.

LOUDNESS — Laudness i8 the intensive attribute of an anditery sensation, In lerms
of which sounds may ba ordercd on a Bcale extendlng from soft to loud, Loudneaw
depends primarily upon the sound pressure of tho stimyalus, but is alao dependa
upon the frequency and wavo [orm of the silmulua,

LOUDNESS LEVEL — The loudneas lovol of a dound, in phona, 18 numerically equal
to tho median sound preasuroe levol, in declbels, relotive (o 0, 06002 microbar, of
u troe progrossive wuve of frequency 1000 {1z presented to listeners facing the
aourge, which in & number of trinle is Judged hy the listeners o be equally loud,

MACH NUMDER — The ratio of & speed of B moving element to the spead of snund in
the aurrounding medium,

MASKEING — The uetlon of Lrlsglng one sound (audiblo whan heard nlone) to ihaudibidity
ar fo unintelligibility by the Introduction of another, usuubly louder, Bound, Sve
masking nolee, '

MASKING NOISE — A nelae which I8 Intense enough te render tnavtiblo or uninteliibi-
ble anather Bound which s slmulianeoualy pruedent,

MICAOPHONE — An clectrogesustic transducer thit responcds to dound wives ynd
dellvers essentinlly equivalent electric waved,

NEAR FIELD = See far fietd,

NOISE = aAny sound which i3 undesirable heoause it Interferes with apeech ond hearing,
or i8 [ntenao encugh to damage hearing, or 18 otherwlae annoying,

NOISE CRITETION (NC) CURVES — Any of severnl verslons (SC, NC, NCA, PNCY of
eritoria used for rating the accentability of continuous Indoar nolso levels, such
u& produced by air-hamiling aystema,

NOISE EXPOSURE FORECAST — Nalse exposure forecast (NEF} I8 a soale {analogous
to CNEL and CNR) which has boen used by the federal government in land use
planaing puidos for uae in connection with utrports,

In the NEF gealo, the baale mensure of magnltude for individua! notee oventa
is the effectlve percelved nolae fevel (EPNLY, in unite of EPNAD, This magnitude
measure includes the efiect of duration por event, The Lerms necounting for nume«
ber of [lighta and for wolghting by time poriod are the same a8 In the CNR scaleo,
Very approximately, tho nolse exposure level 4t n polnt expreased In the NEF
scale will be numerically about 33 dB Jower than If expredsed in the CNEL acale,

NOISE INSULATION ~ Seo sound inaulstion,
NOISE ISOLATION CLASS (NIC) — A single number rating derived In g preseribed
manner from the measured values of noise reduction, [t pravides nn evaluntion

of the sound [solation between two enclosed spaces that are acouatically eonnected
by one or more paths,
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NOISE LEVEL = Sec sound level,

NOISE AND RUMBER [NDEX (NNT) — A measure basod on Percelved Notee Level,
and with wrighting factors added o aseount for the number of nelew pvenld, and
used (in some European countries) for rating the nolse environment near alrports,

NOISE POLLUTION LEVEL (Lyp or NPL} — A measure of the total community nolse,
postulated to be appllcnhloriﬂ both traffle noiso and alroraft notse, (1 ls computed
from the "¢cnergy averago” of the nolee lovel and the standayd deviation of the

tima-varying notse level,

NOIBE REDUCTION (NR) — The nafac reduction between twe areda or reoma 1o the
numerical differcnce, [n declbels, of the average wound pressure lovela in thoso
arcad ar rooms, A measurement of “nolee reduction™ eombinwes the effect of the
tranamtasion loas performance of structures deparating tho two aress or rooms,
ptus tha cffect of acoustic absorption present [n the recelving room,

NOISE HEDUCTION COEFFICIENT (NRC) ~ A moasure of ithe scoustlical absorption
performance of a material, ealcelated by the pveraging (18 Sound absarptlon cocf-
Ficlents at 250, 500, 1000, and 2000 {12, expressed io the hearedt istegeal mull-

ple of 0,08,
NGOYS =— A unit used in the caleulation of percetved nolse level,

OCTAVE — An ootave |8 the intorval between two sounda having o basic frequency ratio
of two, Far example, there Rry 8 octeves on the keyboard of o standsrd plana,

OCTAVE BAND — All of the components, in & sound specirum, whose frequencles are
botwoen iwo sine wave components separated by un octave,

OCTAVE-BAND SOUND PRESSURE LEVEL = Tha Integrated scund pressure level of
only those sine=wive components in o specllifed oclave bandl, for o nolke or dound

having o wide apeotrum,

OSCILLATION — The variation with time, alternately Increasing and decreasing, () of
acme feature of an uvdible sound, Buch as the sound pressure, or (b) of some fea-
ture of a vibrating aolid object, such ag Lthe diaplacoment of Ita surface,

PEAK SOUND PRESSURE ~ The maximum instantunecus sound predsura (n) for a tran-
alent or impulsive sound of shart duratlon, or (b) In a speciffed time intorval for
a sound of long duration,

PERCEIVED NOISE LEVEL (PNL) — A quantlly exprossed (u declbels that provides a
subjoctive asassament af tho peroeived "noisinesa of alrcraft nolse, The unlts
of Perceived Nolse Lovel aro Perceived Nojpe Docibela, PNAD.

THASE — For a particular value of the Independent variablo, the fractionn| part of 2
pariod through which the fndependent varieble has advanced, meagured from an

arhitrary reférence,
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PHON = The unit of measurement for loudness level,

PITCH = A llstoner's perception of the frequency af a pure tone; tho higher the fro-
quency, the higher the plieh,

PAESBYCUS!S — The decline In hearing aculty that normally oocurs as a persen grows
older,

PURE TONE = A sound wave whoae wavefarm ia that of a slne-wave,

RANDOM INCIDENCE = If an ohject i8 [n a diffuse sound field, the sound waves that
comprise the sound field are snid $o strike the object from all ungled of Incidence
at random,

RANDOM NOISE — An opniilation whoae lnstantaneous magnitude [8 not apeclfied for
any glven instant of ttme, It can be deseribed in a atatlsticel sensw by probability
<hstribution functlons giving the fraction of the tatul] time that the magnitude of the
noles llea within g specifled range,

RESIDUAL NOISE LEVEL ~ For purpesces of this report, the ferm "residual nolse'
hap been adopted to mean the nolse which exiats at a point uy a result of the com-
binatlon of many dlstant soupces, Individually indiatinguistuble, In statistical
terme, 1t 18 the level exceeded 90 percent of the time, {Acousticluns should
nute 1L means the same level to which they huve customarily npplied the term
*"amblunt., '}

RESONANCE = Thu relatively laxrge effects produced, e.g. , amplitude of vibrution,
when repetitive sound preasure or foree 18 In approximato synchronlam with o free
(unforced) vibratlon of & component or u ayatem.

RETROFIT — The retropative modWication of an ex{ating bullding or machine, In
current usage, tha moat common applieation of the word “'retrofit' {a to the
question of modlfication of exiating jet alraradt enginea for nofee abatement
purpodcs,

REVERBERATION ~ The perslatence of dound in an ¢nclosed dpoce, as g redult of
rmultiplo reflectione, after the sound source haa atopped,

REVERBERATION ROOM -- A room having a long reverberation time, especially de-
aigned to make the sound Meld [nside It ue diffuse thamogeneous) as paasible,

REVERBERATION TIME {RT} — Ths reverberation time of o room {e the time taken
far the gound preasure lovel (or sound intensity) to decrease te one-mlllionth
(60 dB) of {8 Ateady stato value when the source of sound energy is suddenly
interrupted. It i 4 measure of the perslatence of an impulslve sound in & room
and of the amaunt of acousticzl aheorption present Inalde tho room,

ROCT-MEAN-BQUARE (M5} — The root-mean-aquare value of & quantity that {8
varylng as a functlon of tine la obtalned by squaring the function av each Instant,
abtalning the avorege of Lhe squared values over the Interval of interest, ond
taking the aquare root of this average,

G-8



SINE-WAVE = A sound wave, wdilde as y pure tone, Inwhich the soured prossupe is
a sinvsoldn] function of Ume; spund prossure ~sine of {21 x frequency X time),

SONE = The unlt of measurement for loudness,

BONIC BOOM = The presaure translent produced at an observing point Ly a vehicle
thit 18 moving past {or over) it [adtor than the apeed of suund,

SOUND — Suee qcoustice (1),

SOUND INSULATION — (1) ‘The une of stréctures and materlals desigacd 1o reduce the
transmiaslon of sound from one room or aren to annther or from the exterior Lo
the [nteror of a buitding, (2) The degrec by whick aound transmission 18 redueedt
by meany of sornd insutatlng structures aml matoriils,

SOUND LEVEL (NOISE LEVEL) — The welghted sound pressuro level abialned by wse
of a aound leve! meter having a standard {requenoy-filter for attenuating part of
. the sound specium,

SOUND LEVEL METER — An Instrument, comprising a microphone, an amplifier, an
output meter, wnd frequency-welghting networks, that |8 uped for the measurement
of nodee and sound levels In g spoeificd manner,

SOUND POWER ~ Of 4 8ource of sound, the total umount of scoustical energy radluted
into the nimospherie clr per unkt time,

SOUND PQWER LEVEL — The leve] of dound pawer, averaged over a peried uof time,
the reference heing 10-32 wana,

SOUND PRESBURE -~ (1)} The minute fluctuations in atmaspheric pregsure which e~
company the pasange of & scund wave; the prossurs fluctuatlons an the tympanie
membrany are trangmitted to the Ioner car and glve rse to the Sensutlan of
audlble sound, {2 Fer o steady sound, the valde of the sound proesure averaed
over q period of time, {3) Bound preasure I8 vawdlly measured (@) in dynes per
aquare centimeter (dgn/cm?. ot (b} In newlons per sguary meter (N/m*=),

1 N/m? = 10 dyn/em2 = 10°5 {imes the stmoaphoric pressure,

BOUND PRESSURE LEVEL — The level of svund pressure; squared and averaged over
» perlod of Wme, the relerence belng the equare of 2 x 10-5 pewtona per squary

meter,

SOUND TRANIMISSION CLABS (8TC) ~ The prefurred single flgure rating systom
dealgned to glve an estimate of the sound insulation propertive of a partition or
rank orderiig of @ seties of partitions, It e Intended for une primurly when
speech and offlce nolae conatitute the princlpal nolas problem,

SOUND TRANSMIESION COEFFICIENT — The Fraction of Ineident sound enorgy trana=
miited through a #structural configuration,
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SOUND TRANSMISSION LOSS (TTTANSMISSION LOSS) {TL) — A measure of dound inoi-

intlon provided by o structural confljpiration, Expresscd in deelbels, [t 18 10
tkmea the logarlthm to the haso 10 of the reciprogal of the sound tranamipalon
carlflelont of the configuration,

SPECTHUM — Of a sound wave, the desoription of 8 pesolution Into componunta,
each of dliferent frequency dand (usually) different amplitude and phaso,

SPEEC!H-INTERFERENCYE LEVEL (SIL) — A caletlated quantity providing a gulde to

the [nterfering effect of u noise on reception of speech communicatlon, The mpeech-

interference leve] 18 the arithmetle average of the octave-lund Sound-pressure
lovels of the Intorfering nolae in the moat impoertant purt of the speech frequuncy
range, The levels In the three octave-frequency Lands centered at 506, 1000, wul
2000 Hz are commonly averaged to determine the specch-interferenee Jevel,
Numerically, the magnitudes of alrernft sounds In the Speoch-Interferenco Level
acnle are upproximately 18 to 22 dB less than the same soundd I the Pereelved
Noise Level scale in PNdl, lepending on the Apectruns of the saumd,

SPEED (VELOCITY) OF SOUND IN AIR — The spend of ound in air 8 344 m/sec or
1128 ft/ave at 789P,

SPTIERICAL DIVERGENCFE — Sphorical divergence 18 the condition nf propagatien of
aphorical waves that relatea 1o the regular deorense In intenalty of o spherical
sound wavoe at progreasively greater distances from the snuree, Under this con-
cditlan the sound-preasure level decreases 8 declbale with ench doubling of dis-
tance from the source,

SPITERICAL WAVE — A sound wave In which the surfaces of consiant phase are con-
centrio spheres, A small {polnt) source radlating Inte an open dpace produces a
fres Acund fleld of spherical waves,

STANINNG WAVE — A perlodic sound wave having o [lxed distribation (n gpace, the
result of interference of travoling sound waves of the azme frequency uad kind,
Such sound waves are characterlzed by the existence of nodea, or pariial nodes,
and anttnorfes that nre fixed In space,

S8TEADY-STATE SOUNDS = Snunds whose average charactoristios remaln constant
in timo, Examples of steady-stale sounds nre a Btatlenary vlren, an ale-condi-
tioning unit, and an alroraft rupning up on the ground,

STRUCTURERORNE SOUND — Scund that reaches the point of Intorest, over at tenst
part of ita path, by vibrations of a golid Structure,

THIRD~-AQCTAVE BAND — A [requency band whose cut-off [requencles hava o ratio of
2 to the opo~third power, which 8 upprokimately 1, 26, The cut-off frequencies
of 891 Hz and 1121 Hz deflne 8 third-actave band in commion ude, See also band
center {roqueney,

THRESIOLD OF AUDIBILITY (T{RESIIOLD OF DETECTABILITY} =~ Fora spucifled

signul, the nsinlmum sound-pressury lovel of the algnal that {8 eapuble of evoking
an nuilditary senaation in a spesclficd {raction of the trials,
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THRESIOLD BHIFT ~ An [norease In o hearing threshold lovel that resulis from ex=
posure to nolse,

TRAFFIC NOISE INDEX {I'NI) — A mensure of the holes environment ereated by vo-
htculnr traffic on highwaya; Lt i9 computed [rom mrasured values of the nolye
levola excoeded 10 percent and 90 percont of the time,

TRANSDUCER — A device capablo of bolng actunted by waves from ape or more lrans-
miaalon sysiema or metin and aupplylng related waves 1o one or more other trany -
misslon systems or media, Examples are microphones, necelerometors, and
louttapenkers,

TRANSIENT SOUNDS « Sounda whose average propertied do not remaln constunt In
timo, Examples are an atreraft flyover, » pasaing truck, a sonle boam,

TRANSMISSION LOSS (TL) — See sound traunamisuton Jods,

VIBRATION ISOLATOR — A reallient support for machinery and ather cqulpment thut
might ke & souroe of vibratlen, deslgned to reduse the amount of vibratlon truma=-
mitted 1o the bullding strwcture,

WAVEFORM — A presentation of domo featuru of u gound wive, e,g,, the sound pros-
sure, a8 o graph ahowing the moment-by-moment varlation of sound pressure
with time.

WAVEFRONT ~ ‘The [ront surface of o sound wave oh 1i8 way Lhrough the atmesphers,
WAVELENGTH — For a purlodio wave (such as sound Inalr), the perpendiculur dls-
tanco hetween annlogous palnts on any two succedsjve waved, The wavelength of

sound In air or in wator {8 lyver8ely propartioml to the frequency of Lho sound,
Thus the lower the [requency, the longer the wavelength,
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